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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE STEEL TUBING FOR FLUID HANDLING
GM123M GM124M

GM123M BRAZED TUBING

COPPER BRAZED—-DOUBLE WALL CONSTRUCTICN

QOO0

GM124M WELDED TUBING

WELDED-SINGLE WALL CONSTRUCTION
0123-001(12/97)

FIGURE 1

1 SCOPE. These specifications cover two types of steel
tubing suitable for automotive uses. There are requirements for
the base metal, the optional coating materials, and the coated
tubing. These requirements are applicable to the product coming
out of the tube mills and the coating application lines, which are
sometimes separate facilities. This tubing is used in the produc-
tion of customized parts and assemblies. It is recommended that
those parts and assemblies be validated for corrosion
performance, conductivity and continuity, strength, appearance,
and other critical properties unique to the particular application.

1.1 GM123M. Covers double wall construction tubing
wherein the 2 walls and the joints are copper brazed in a reduc-
ing atmosphere to produce tubing satisfactory for hydraulic
lines. It should not be used for fuel lines because residual copper
can contribute to the formation of sour gas. See Figure 1.

1.2 GM124M. Covers single wall construction tubing wherein
the joint is electric resistance welded. It is recommended for fuel
lines, power steering lines, transmission oil cooler lines, lubri-
cating oil lines, vacuum lines, etc. See Figure 1.

© Copyright OCTOBER 1999 General Motors Corporation All Rights Reserved

1.2.1 Restricted and Reportable Substances for Parts
(GMW3059). All materials supplied to this specification
must comply with the requirements listed in GMW3059,
Restricted and Reportable Substances for Parts.

1.3 TUBING DESIGNATION CODE. It is recommended
that the codes in Section 3 be used on drawings and purchase
orders to designate tubing type, outside diameter, wall thick-
ness, and manufactured condition finish.

2 REFERENCED STANDARDS.

GM4260P GM9516P ASTM B750
GM4298P GM9540P SAE 1006
GM4465P GMW3059 SAE 1008
GM4653M 9985010 SAE 1010
GM6277TM 9985687 SAE J463
GM6416M 9985912 SAE J525
GM9071P ASTM A254 SAE 1526
GM9102P ASTM A309 SAE 1527
GM9505P ASTM ARB75 SAE J533
GM9508P ASTM B117 SAE J1290
GM9509P ASTM B499

The materials contained herein have been
reproduced and distributed by Information
Handling Services, Inc. under agreement with
the owner, General Motors Corporation, NAQ
Technical Standards Department.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE STEEL TUBING FOR FLUID HANDLING
GM123M GM124M

3 MATERIAL. Basic tubing material shall be SAE 1006,
SAE 1008 or SAE 1010 cold rolled steel. Brazing material
should be copper or copper alloy as designated in SAE J463,
Copper Alloy UNS C51000.

GM123M (VIVTIVIV/V)
GM124M (VIVIIVIV/V)

I’ = First item in parenthesis, a B ora W.
B = Brazed, W = Welded

I’ = Qutside diameter (mm)
T’ = Wall thickness (mm)
IV’ = Manufacturing Process (*)

'V’ = Automotive

(*) Manufacturing Process Abbreviations:

A = Annealed

P = Plain

U = Unannealed (as welded)

T = Terne Metal Coating

S = Super Terne Metal Coating

G = Zinc-aluminum-alloy Metal Coating

F = Copper Fused

E = Extended Corrosion Protection Paint Coating
N = Extruded Nylon 12

C = Copper Plate - Standard copper plate thickness is 0.009
mm minimum. If other than standard thickness is required,
numeral(s) should be used immediately following the letter
C, e.g., C13 indicates 0.013 mm min.

Example:

GM124 (W/6.00/0.7/AGE/V) - indicates welded single
walled tubing, 6 mm O.D., 0.7 mm wall thickness, annealed
tubing, protected from corrosion with a base coating of a
zinc-aluminum-alloy metal followed with a topcoat paint
layer, approved for automotive application.

4 MECHANICAL PROPERTIES. The following
requirements shall apply only to the more common types of
steel tubing; that is, welded-annealed and brazed-as manufac-
tured. Properties of other classes of tubing, such as welded

mechanical tubing or work hardened tubing, shall be as speci-
fied through special agreement between supplier and
purchaser.

4.1 Tensile tests shall be conducted on straight sections of
fabricated parts in accordance with methods of testing tubes
outlined in ASTM E8.

4.2 Tubing shall be capable of being bent on a centerline
radius of 3 times the tubing outside diameter without undue
reduction of area or flattening when suitable bending fixtures
are used. Using this formula, reduction of area should not
exceed 6%.

4.3 Tubing shall be capable of being expanded over a tapered
mandrel having a slope of 1 in 10 until the outside diameter at
expanded end is increased 20% without cracking or showing
flaws (ASTM A254, Paragraph 6.3). Prior to expansion test,
tubing shall be cut off square, edge crowned, and deburred. It
shall be held firmly and squarely in the die, and punch must be
guided on the axis of the tubing.

4.4 Unless otherwise specified, tubing shall be capable of
withstanding the following internal static hydraulic pressure:

S1 Units:
Through 10.0 mm OD......cccvimniininircnannininanns 35 MPa
Over 10.0 mm through 16.0 mm OD..........cccouuern 15 MPa

NOTE: Subsequent cold working of the tube (coiling, straight-
ening, bending, drawing, etc.) will increase the strength and
hardness of the tube. Considerably higher strength and hard-
ness for specific applications can be obtained by cold working
or case hardening of the tube.

5 DIMENSIONS. Tubing shall conform to the dimen-
sions and tolerances listed by the purchaser.

5.1 WELDED TUBING. Nominal diameter and wall thick-
ness shall conform to those listed in SAE J526, Maximum OD
for the Zinc aluminum alloy plus Nylon 12 topcoat, GN, can
be found in Table 2.

5.2 BRAZED TUBING. Nominal diameter and wall thick-
ness shall conform to those listed in SAE J527. Maximum OD
for the Zinc aluminum alloy plus Nylon 12 topcoat, GN, can
be found in Table 2.

5.3 FLARE ENDS.

5.3.1 SAE-type flares shall conform to the dimensions and
tolerances shown in SAE J533.

5.3.2 ISO-type flares shall conform to the dimensions and
tolerances shown in SAE J1290.

6 FINISHES. Finish on outside of the tubes shall con-
form to the specified finish as shown in Table 1.

Z;E)ENVIRONMENTAL RESISTANCE (TE, SE AND

7.1 SALT SPRAY TESTING (GM4298P). Painted tubing
shall be subjected to the following corrosion tests and evalua-
tion methods. All corrosion tests shall be conducted on

© Copyright OCTOBER 1999 General Motors Corporation All Rights Reserved
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE STEEL TUBING FOR FLUID HANDLING
GM123M GM124M

fabricated parts or on the test sample in Figure 2. Test samples
as described in Figure 2 shall be aligned in the test chamber
with the formed elbow facing down but not contacting the test
fixture. Fabricated parts shall be aligned in the test chamber as
agreed upon between the testing facility and reviewing author-
ity. The frequency for running all of the corrosion tests shall
be documented in the control plan.

7.1.1 Terne and Superterne extended corrosion protection
(TE, SE): When formed into fabricated parts or the test config-
uration shown in Figure 2, the extended corrosion protected
tubing (TE, SE) must withstand 200 h of salt spray exposure
per GM4298P. The exposed tubing, except for the flare and
surface under the tube nut, must exhibit no more than 1 base
metal corrosion spot, 1.5 mm diameter or less in any 500
square mm area as determined by visual inspection.

NOTE: Surface contaminants can cause staining in a corrosion
test. Stains in the absence of corrosion should not be recorded
as a corrosion failure.

7.1.2 Zinc - Aluminum Alloy - Extended Corrosion
Protection (GE): The GE extended corrosion protection tubing
must withstand 1000 h of salt spray exposure per GM4298P

with no more than 1.5 mm of creepback (See GM9102P) from
longitudinally placed scribes and no other loss of adhesion
after GM4298P exposure and air blow-off.

7.1.3 Zinc - Aluminum Alloy - Extruded Nylon 12 (GN)
Low Temperature Chip Resistance plus Salt Spray (GM9508P,
GM4298P): Subject formed tubing samples (see Figure 2) to
the chip resistance test, GM9508P, Method B, S times each.
The tubing shall be placed in the gravelometer such that the
plane created by the bend is parallel to the panel. Within 24 h
of gravelometer exposure, place the specimens into salt spray
per ASTM B117 or GM4298P.

The ﬁlh!hg shall show no base metal corrosion Av&ndino more

than 1 mm from gravel impacted area after 2000 h. Non gravel
impacted areas shall be free from rust after 2000 h.

7.2 HUMIDITY TESTING (GM4465P, GM9071P).
Extended corrosion protected tubing (TE, SE and GE) shall be
subjected to 96 h of humidity testing per GM4465P.
Immediately after the humidity test, the tubing shall be wiped
dry and a tape adhesion tested per GM9071P, except a linear
scribe should be made longitudinally on the tube. There shall
be at least 90% adhesion for TE/SE tubing and at least 99%
adhesion for GE tubing.

TABLE 1 - EXTERNAL FINISH CODES AND REQUIREMENTS

Finish Finish Description and Material Requirements Applicable
Code GM
Standard
PLAIN P | No coating; base metal only (SAE 1006, SAE 1008/SAE 1010) GM123M,
GM124M
TERNE T Hot-dip lead-tin alloy coating. Chemical Compeosition: 7% tin-balance lead GM124M
per ASTM A309.
SUPER TERNE S Hot-dip lead-tin alloy coating. Chemical Composition: 12% tin-balance lead | GM123M,
per ASTM A309. GM124M
Coating mass: 49 g/m* per GM4260P, Method 3, using methylene chloride as
a solvent, on 200 mm length specimens.
ZINC-ALUMINUM G | Hot-dip zinc-aluminum alloy coating. Chemical Composition: 5% aluminum- | GM123M,
ALLOY balance zinc alloy per ASTM B750. GM124M
Coating mass: 50 g/m? per ASTM A875, Section 8. Thickness shall be 3
micrometers minimum anywhere on the tube per Appendix A.
TERNE - EXTENDED | TE |Teme as described above, followed by an approved zinc-rich epoxy coating. GM124M
CORROSION
PROTECTION
SUPER TERNE - SE | Super terne as described above, followed by an approved zinc-rich epoxy GM123M,
EXTENDED coating. GM124M
CORROSION
PROTECTION
© Copyright OCTOBER 1999 General Motors Corporation Al Rights Reserved
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TABLE 1 - EXTERNAL FINISH CODES AND REQUIREMENTS - Continued

Finish Finish Description and Material Requirements Applicable
Code GM
Standard
ZINC-ALUMINUM GE | Zinc-aluminum alloy as described above, followed by an approved GM123M,
ALLOY - EXTENDED pretreatment process and an approved aluminum-rich epoxy coating. GM124M
CORROSION
PROTECTION
Thickness Measurements: The aluminum-rich epoxy paint of the GE finish
shall have a minimum thickness of 3 microns anywhere on the tube as
measured by the procedures in Appendix A. Actual thickness of the coatings
in the GE finish shall be monitored circumferentiaily and longitudinally for
each tube line. A sampling plan shall be referenced in the control plan.
COPPER PLATE C | Electroplated tubing. GM123M
Zinc - Aluminum Alloy| GN |Zinc aluminum allow as described above, followed by a topcoat of Nylon 12. | GM123M,
- Extruded Nylon 12 GM124M*
Appearance; The topcoat shall be uniform in color and free from
discontinuities such as flow lines, pin holes, craters, or abnormal roughness.
The topcoat shall be black in color unless otherwise specified on the
engineering drawing.
Film Thickness: The Nylon 12 topcoat shall have a minimum thickness of
170 um when tested by microscopic examination. Maximum thickness of the
coating shall be controlled by the maximum OD (Table 2)
OTHER Z |TBD GM123M,
GM124M

*Note: GN topcoat should not be used on fuel line applications until full material approval is given for fuel line applications.

TABLE 2 - MAXIMUM OD FOR GN COATING

Tube Size, Nominal (mm) | Coated Tube OD, Max

(mm)
476 5.28
6.00 6.52
6.35 6.87
7.94 8.46
8.00 8.52
9.53 10.05
10.00 10.52
11.11 11.65
12.70 13.24
14.29 14.83
15.88 16.42

7.3 SOLVENT RUB TEST (GM9509P). Extended corrosion
protected tubing, (TE, SE and GE) when MEK solvent rub
tested per GM9509P, shall exhibit a rating of 1 or better after
testing to 50 double rubs. This test shall be run on each pro-
duction batch of tubing and shall be documented in the control
plan. A production batch shall be defined in the quality system
documents.

7.4 FLUID RESISTANCE.

7.4.1 Extended corrosion protected tubing (TE, SE and GE)
shall show no softening or film defects when immersed for 24
h in brake fluid (GM4653M), gasoline (TF2 perGM6416M),
power steering fluid (9985010) and automotive transmission
fluid (9985912). This test shall be run with brake fluid at least
once a week on production parts or samples per Figure 2 and
shall be documented in the control plan.

7.4.2 Zinc-Aluminum Alloy - Extruded Nylon 12 (GN).

7.4.2.1 Sample Preparation. Samples shall be a minimum 80
mm long. Make two parallel cuts (2.45 + 0.05 mm apart) lon-
gitudinal to the tube using a Stanley utility knife with a #99E
blade or equivalent. The cuts must be through the nylon layer
and primer down to the substrate along the entire length of the
tube. Place 6 samples per fluid in a sealable container. Fill the
jar with a required fluid from Table 3 such that approximately
half of each sample is submerged. Seal the container. Soak the
samples for the appropriate time and temperature as required
in Table 3. After the required soak time remove the samples
from the fluid and dry them with a paper towel.

7.4.2.2 Coating Separation Procedure. Using the utility
knife, make a perpendicular cut between the two parallel cuts
near the end of the sample which was submerged in fluid.
With the edge of the blade in the perpendicular cut, try and lift
up or peel back the strip of nylon until the section can be
grabbed with a pail of pliers or equivalent. Peel until either the

© Copyright OCTOBER 1999 General Motors Corporation All Rights Reserved

123M

PAGE 4

Q_08_GM123MDec1997.pdf Page 4 of 9

OCTOBER 1999



VND.GM GML23IM-ENGL 1999

IR 900L379 0014558 989 M

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE STEEL TUBING FOR FLUID HANDLING
GM123M GM124M

section breaks or the section is removed from the entire length
of the tube. If the strip was not completely removed, repeat the
procedure from the vapor end of the sample.

7.4.2.3 Acceptance Criteria. There shall be no evidence of
any blistering or delamination of the nylon prior to the coating
separation procedure. After the coating separation procedure,
the sample is considered acceptable if the nylon strip lifts less
than 1.5 cm before tearing.

TABLE 3 - FLUID RESISTANCE

Fluid Time (hrs) Temp (°C)

Distilled Water 504 2312
Brake Fluid (GM4653M) 504 602
TF1 per GM6416M 504 23+2
TF2 per GM6416M 504 23%2
TF3 per GM6416M 504 23x2
Peroxide Fuel Mix per 504 23+2
GM6416M

C4E10 per GM6416M 504 23%2
Power Steering Fluid 504 60+2
(9985010)

Automotive Transmission 504 602
Fluid (9985912)

Engine Coolant 504 232
(GM6277M)
El_gine Oil (9985687) 504 60+ 2
Windshield Washer 504 2312
Solvent (9985670)

7.5 CYCLICAL CORROSION TESTING (GM9505P,
CYCLE J).

7.5.1 Extended corrosion protected tubing (TE, SE and GE)
shall be subjected to a performance test consisting of properly
formed tubing samples (See Figure 2) subjected to 10 cycles
(20 weeks) of GM9505P Cycle J or GM9540PMethod B, test
duration D. After cycling, the tubing shall exceed a pressure
test of 14 MPa for tubing through 10.0 mm OD or 7 MPa for
tubing over 10 mm OD. In order for this test to be valid, there
cannot be corrosion from inside out that causes a failure in the
pressure test. Therefore, it is recommended that the tube fit-
tings be fastened into a solid block of aluminum, to keep the
system closed during exposure

Furthermore, sealing the fittings with a wax is acceptable to
keep these parts functional for the pressure test.

The minimum acceptable frequency for running this test shall
be agreed upon by the supplier and GM Supplier Contact and
shall be documented within the quarterly PPAP submission.

7.5.2 Zinc - Aluminum Alloy - Extruded Nylon 12 (GN).

Knife Cut plus Cyclical Corrosion GM9505P, Cycle J, 10
cycles (20 weeks). Using straight tubing with standard fittings,
scribe parallel lines, 4 cm long and 2.4 + 0.1 mm apart, near
the center. Within 24 h of scribing, perform cyclical corrosion
per GM9505P, Cycle J, 10 cycles (20 weeks). After cycling,
the tubing shall exceed a pressure test of 14 MPa for tubing
through 10.0 mm OD or 7 MPa for tubing over 10 mm OD.
Results shall be reported with the submission for engineering

approval.
7.6 RUBBING WEAR RESISTANCE (GM9516P).

7.6.1 Zinc-Aluminum Alloy - Extruded Nylon 12 (GN).

Test Method: Section ends of 5 tubing samples for coating
thickness measurements by microscopic examination. Note
where the thickest and thinnest areas in the coating appear.
Place tubing sample on the rubbing wear tester of GM9516P
(or equivalent) such that the thinnest section is exposed to the
abrasive surface. Conduct the wear test @ 20 cycles per
minute per GM9516P for 1 million cycles. The test will be ter-
minated when the coating wears through or 1 million cycles is
reached, whichever occurs first.

7.6.2 Requirements: The specimens shall not exhibit any
wear through the nylon coating(s) to the substrate for at least 1
million cycles.

8 FORM, SIZE, AND QUALITY. Automotive steel tub-
ing shall be commercially round, smooth and free from rust
and defects which impair processing or serviceability. Joint
bead on outside diameter of tubing may be acceptable by
agreement with individual purchasers. However, this shall not
exceed outside diameter tolerance and shall not interfere with
flare forming operation or with the accomplishment of leak-
tight coupling joints. A bead on the inside is permissible but
must be held to a minimum of good welding or brazing prac-
tice. When specific lengths are specified, they shall be
reasonably straight and ends shall be free from burrs.

© Copyright OCTOBER 1999 General Motors Corporation All Rights Reserved
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—

355.0%£1.5

51.0+£0.75
TUBE DIA RADIUS
nch mm | "A"(£0.75)
0.1875 | 4.75 11.20
0.25 5.35 14.20
0.3125 | 7.95 17.50
0.375 9.50 23.90

All dimensions are in mm

-
- -— - —h ]
DOUBLE FLARE /n

AND TUBE NUT
BOTH ENODS

3 PLC'S

0123-002(10/99)

FIGURE 2

8.1 Tubing for use as hydraulic brake lines shall have internal
cleanliness conforming to a maximum of 0.20 grams per
square meter of internal surface as determined by ASTM
A254, Section 11. Special cleanliness requirements shall be as
agreed upon by supplier and purchaser.

8.2 All coatings shall withstand normal forming, handling
and storage conditions encountered by tubing without evidence
of chipping, flaking or loss of adhesion to base metal.
Longitudinal or peripheral burnishing resulting from process-
ing and handling is acceptable.

9 SPECIAL REQUIREMENTS. Special requirements
pertaining to dimensions, finishes, physical properties or appli-
cations shall be as agreed upon between supplier and
purchaser.

10 PACKING AND MARKING. Material shall be
shipped as specified by purchaser. Containers shall be legibly
marked with supplier’s name and address, material specifica-
tion number and name, purchase order number, net weight,
and any other information specified by the purchaser.

11 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

12 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

13 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as
meeting the requirements of this specification. Sources are
available through the on-line MATSPC System.

14 GENERAL INFORMATION. These standards were
first published in April 1943. The latest revisions include:

Rev | Date Description
X 12/97 | Complete Revision
Y 10/99 | Added GN Material and related testing.
Reorganized testing section.

© Copyright OCTOBER 1999 General Motors Corporation All Rights Reservad
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APPENDIX A
A PROCEDURE FOR MEASURING THICKNESS OF THE DUAL LAYER COATING ON AUTOMOTIVE
STEEL TUBING

A1 SCOPE. The procedure is used to determine compli-
ance with a specified minimum coating thickness and to set up
correlation with equipment used for monitoring coating thick-
ness in production. The coating system is a low carbon steel
tube substrate with a zinc-aluminum alloy followed by an alu-
minum rich epoxy coating. The external finish can be found
listed in GM123M/GM124M; under Table 1 designation (GE).

A2 REFERENCED STANDARDS
GM123M/GM124M

A3 EQUIPMENT USED.

Metallograph
Metallurgical Polishing Equipment

A4 SAMPLE PREPARATION* The tubing shall be sec-
tioned at several transverse locations to determine compliance
to a minimum thickness of coating. The sections are to be
deburred, cleaned and dried. Each section is wrapped sepa-
rately in aluminum foil prior to mounting and moided to the
part with the fingers (See Figure Al). Only 1 layer of foil is
required, and the tube should be covered in its entirety, being
careful not to puncture the foil. The excess folds and overlaps
should be above the plane of polish. Exercise care in mounting
being sure each section is perpendicular to the plane of polish.
The samples should be compression mounted with a thermo-
setting powder such as diallyl phtalate. Compression molding
also serves to mold the foil tight to the contour of the coating
providing excellent edge retention and a well defined interface.
The mount(s) should be cooled to ambient temperature to pre-
vent edge separation.

*Note: An alternative procedure may be used if approved by
Engineering.

A5 PROCEDURE.
AS.1 METALLOGRAPHIC PREPARATION

(1) The mounted section is ground with a series of suc-
cessively finer grinding papers beginning with 180
grit, then 320, and finally 600 grit, with a good flow
of water as a lubricant. All grinding is done with
light to moderate pressure to minimize smearing of
the coating.

(2) The mount is washed between each grind operation
to remove any of the coarser media from the previous
step. It also serves to prevent contamination of subse-
quent grinding and polishing wheels.

(3) The specimen should be rotated 90° between each
grinding step to minimize pull-out of the softer coat-

(4) After the final grinding operation wash thoroughly,
alcohol rinse and dry prior to the final polishing
sequence.

(5) Final polishing is carried out using cloth wheels and
diamond polishing compounds. Recommended
sequence is a 6 micron followed by 3, 1 and 0.25
micron. A 0.05 micron alumina suspension can be
used as a last step if a scratch free surface is desired.
However, the alumina is alkaline and could promote
staining of the zinc layer, making it difficult to mea-
sure coating thickness. It is therefore recommended
to delete this step until thickness measurements are
completed.

(6) Moderate pressure is applied only long enough to
remove any of the scratches incurred by the last step.
Rotate the sample 90° between each polishing wheel
to insure the integrity of the coating is not disturbed.

(7) The sample is washed between each micron grade to
remove any contaminant from the preceding step as
similarly done with the grind sequence. After com-
pletion of polishing, the mount is washed with a mild
soap, rinsed, and dried thoroughly with methanol.

AS5.2 METALLOGRAPHIC EXAMINATION &
THICKNESS MEASUREMENTS.

(1) The prepared sample is viewed on the metallograph
to ensure the mount is relatively scratch free and the
layers are adhered to the tube. Each of the coating
interfaces should show good contrast with no smear
or pullout of the microstructural components.

(2) Choose a suitable magnification to resolve the 2 lay-
ers clearly around the periphery of the transverse
tube section. Measurements are generally done @
500 or 1000 X.

(3) Insert an appropriate measurement reticule into the
light path to measure the thickness of each layer.
Calibrate the reticule with a known micrometer scale
or slide prior to any measurements.

(4) Divide the tube periphery into 4 separate quadrants.
Mark the intersection of the aluminum foil wrap ends
12 O’clock. From there moving clockwise, mark
each subsequent section 3, 6, and 9 O’clock with
respect to the 12 O’clock position. In each quadrant
field of view take 3 random readings which include
the minimum thickness value (See Figures A2 and
A3). Report each of the 3 readings per quadrant, 12
readings total, for both the zinc-aluminum and epoxy
paint layers.

(5) Record all thickness values and compare to the appli-
cable sections of GM123M/GM124M. The required
minimum values are as follows for the GE extended
corrosion coatings.

ings and prevent smearing of the epoxy paint to zinc- Coating Thickness (min ym)
aluminum coating interface and zinc-aluminum to Zinc-aluminum alloy 3.0
steel interface. Aluminum rich epoxy paint 3.0
© Copyright OCTOBER 1999 General Motors Corporation All Rights Reserved
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APPENDIX A
A PROCEDURE FOR MEASURING THICKNESS OF THE DUAL LAYER COATING ON AUTOMOTIVE
STEEL TUBING

O

0123-01A012/97)

FIGURE A1 - VIEW OF THE FOIL WRAP AROUND

THE TUBE CROSS SECTION PRIOR TO

MOUNTING. CRIMP OVER (DASHED LINE AREA)
TRANSVERSE SURFACE AND GRIND AWAY.

12.
11.
: .
0123-02A(12/97)

FIGURE A2 - TUBING CROSS SECTIONAL VIEW WITH QUADRANTS AND THICKNESS READING
LOCATIONS. REFER TO FIGURE 3 FOR INDIVIDUAL FILM LAYER IDENTIFICATION (DENOTED BY
CONCENTRIC CIRCLES AND LETTER DESIGNATIONS).
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APPENDIX A

A PROCEDURE FOR MEASURING THICKNESS OF THE DUAL LAYER COATING ON AUTOMOTIVE

STEEL TUBING

A.

ALUMINUM FOIL

C. ZINC—-ALUMINUM ALLOY

0.

STEEL SUBSTRATE

0123~-03A(12/97)

FIGURE A3 -
INDIVIDUAL

EXPLODED VIEW OF THE

FILMS SHOWN

AFTER

METALLOGRAPHIC SAMPLE PREPARATION.
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STANDARDS

S\ el NS\ [elW Material Specification

M7113M
Metals G 3

Corrosion Protective Coatings Zinc/Organic Type
Scheduled for Deletion. Do Not Use on New Designs

1 Scope

This specification covers the basic requirements
for a non-oily corrosion protective coating con-
sisting of zinc plate and subsequent aluminum
rich organic topcoat.

1.1 The coating is suitable for internally and ex-
ternally threaded and nonthreaded ferrous parts
where high levels of corrosion protection are
required. When applied over steel that is to be
coupled to aluminum, the coating provides ex-
ceptional galvanic protection.

1.2 This coating system shall be completely free
of hexavalent chromate by July 2005. The final
product shall conform to the requirements of
GMW3059. All the approved sources listed in
MATSPC database (section 6 Approved
Sources) shall be hexavalent chromate free by
July 2005. At present the MATSPC database
lists both applicators with and without hexava-
lent chromate.

1.3 Typical Application. It is required that the
internally threaded part (nut) be coated in a vari-
able speed, canting centrifuge, which applies
paint coating by a gravity flow-through system
Parts without internal threads may be coated by
other processes.

1.4 This specification is intended for use on
carry over parts only. Contact Materials Engi-
neering before using this specification on any
new designs.

1.5 Use of this finish on threaded surface and/or
bearing surface of joints could affect the torque-
tension relationship. It is recommended that a
torque-tension study of the fastener joint be per-
formed before releasing the finish on a new ap-
plication.

2 References

Note: Only the latest approved standards are
applicable unless otherwise specified.

2.1 External Standards/Specifications.
SAE/USCAR-1 SAE/USCAR-5

2.2 GM Standards/Specifications.

GM4298P GM9501P
GM4465P GM9508P
GM9064P GMW3001
GM9071P GMW3059

3 Requirements

3.1 Appearance. The coating shall have a uni-
form gray/green appearance and shall be free
from tears, sags, and excess coating which af-
fects appearance and Performance. The coating
shall not be oily or tacky to the touch. During
normal handling practice, parts shall not leave
particulate residue on equipment, hands or
gloves.

3.2 Thickness. When applied to threaded prod-
ucts, the coating shall not have an adverse ef-
fect on normal installation and removal prac-
tices. The zinc chromate plating thickness shall
be minimum of 6 um unless otherwise specified.

3.2.1 The typical total coating thickness shall be
12 to 20 um.

3.2.2 The maximum thickness of coating which
may be applied to threads on threaded products
is limited by the basic thread size (tolerance h or
H). After coating, parts must gage with appropri-
ate basic size GO thread gage. Threads may be
produced undersize/oversize (before coating) to
accommodate the coating thickness, providing
the finish product (after coating) meets all speci-
fied mechanical properties. Where mechanical
properties are not specified, undersiz-
ing/oversizing is subject to approval by the perti-
nent engineer, and all under size/oversize shall
be within permissible limits as agreed upon.

3.3 Gasoline Resistance. Coated parts shall be
exposed per GM9501P There shall be no color
change or coating removal to previous surface
or lifting or peeling of film or visible defect in the
film after exposure.

3.4 Corrosion Resistance. Parts coated to this
specification shall be capable of withstanding
neutral salt spray testing per GM4298P for a
minimum of 400 h. After testing, there shall be

© Copyright 2005 General Motors Corporation All Rights Reserved
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GM7113M

GM ENGINEERING STANDARDS

no red rust on significant surfaces. (see 3.4.4.1
and 3.4.4.2).

The corrosion testing of the threaded fasteners
must follow the procedures as outlined in
SAE/USCAR-1.

3.4.1 For normal production process, NSS test
shall be part of applicator’s statistical process
control to ensure that the parts meet the corro-
sion resistance requirements.

3.4.2 A periodic NSS test of the parts being
processed on each line running this coating shall
be conducted using sample size of three pieces
minimum per line per shift.

3.4.3 When this coating is specified for fasten-
ers, the parts shall be power-driven, with prop-
erly maintained equipment, into a nut or tapped
hole, in a manner simulated to production and
perpendicular against a flat surface. After salt
spray exposure, the significant surfaces of the
fastener shall be evaluated. For normal produc-
tion, Processes that are in statistical process
control shall yield parts that are capable of meet-
ing the salt spray requirements.

3.4.4.1 Significant surfaces for test evaluation of
fasteners shall be all exposed surfaces of the
fastener when installed, including but are not
limited to fastener heads, socket recess, sems
washers and external surface of nuts. Fastener
threads and point are excluded unless otherwise
specified on the drawing.

3.4.4.2 Significant surfaces on parts other than
threaded fasteners shall be all surfaces. Deep
recesses, such as blind holes and the interior of
tubes are excluded unless otherwise specified
on the drawing

3.5 Relief Of Embrittlement. All parts heat-
treated or highly cold worked to the specified
core hardness greater than HRC 32 or surface
hardness HRC 35, which are processed through
the hydrogen generating processes shall be
processed per SAE/USCAR-5.

3.5.1 When supplementary treatment is speci-
fied for a part that requires baking after plating,

the supplementary treatment shall be applied
after the baking operation. Hardened parts
which have been tempered at less than 175°C
shall be heated at 150°C and held for 8 h or
longer.

3.6 Flexibility and Chip Resistance. The coat-
ing must withstand the normal extensions, flex-
ing and compressions encountered by springs
and spring clips during end product assembly,
without evidence of flaking or loss of adhesion
from the base metal. It shall withstand normal
handling and storage conditions without chipping
or flaking.

3.6.1 Panels or parts coated with the coating,
excluding thread fasteners - under the discretion
of the user, shall be exposed per GM9508P Af-
ter exposed the minimum rating shall be 6.

3.7 Adhesion Characteristics. Part coated to
this specification shall show no evidence of blis-
tering or other appearance changes, other than
a whitish blush, after exposure to humidity test-
ing per GM4465P for 96 h, min. When tape
tested per GM9071P, Method B, 10 minutes af-
ter removal from humidity there shall be mini-
mum 99.0% of coating retention. In case of
threaded fasteners, steel test panels shall be
processed with fasteners for the tape adhesion
test.

3.7.1 This test is applicable for initial approval
and PPAP submission parts and yearly thereaf-
ter. Sample size of 3 minimum shall be used for
this test.

3.8 Torque Tension Requirements. Machine
threaded fasteners M6 and larger shall be sub-
ject to torque-tension monitoring through the use
of surrogate MIO x 1.5 test bolts. Ten (10) surro-
gate bolts shall be processed with the produc-
tion parts. A minimum of 1 set of 10 bolts per
finish line, per shift, shall be monitored per
GM9064P. The 6-sigma torque value must be
within the listed range (see Table 1). The test
results shall be maintained in a file to be submit-
ted when required by GM.

Table 1: Torque Tension

Thread Size Surrogate Bolt Test Nut Part Test Washer Part Torque (N-m) Tension (kN)
Part Number Number Number
M10x 1.5 11616105 11516090 11502644 40 - 55 28.3
© Copyright 2005 General Motors Corporation All Rights Reserved
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GM ENGINEERING STANDARDS

GM7113M

4 Manufacturing Process
Not applicable.

5 Rules and Regulations

5.1 All materials supplied to this specification
must comply with the requirements of
GMW3001, Rules and Regulations for Mate-
rial Specifications.

5.2 All materials supplied to this specification
must comply with the requirements of
GMW3059, Restricted and Reportable Sub-
stances for Parts.

6 Approved Sources

Engineering qualifications of an approved
source is required for this specification. Only
sources listed in the GM Materials File (i.e.,
MATSPC) under this specification number have
been qualified by engineering as meeting the
requirements of this specification.

7 Coding System

This material specification shall be referenced in
other documents, drawings, VTS, CTS, etc. as
follows:

Material per GM7113M

8 Release and Revisions

8.1 Release. This standard was originated and
approved by the Finish Committee in April 1993.

8.2 Revisions.

Rev | Approval | Description (Organization)
Date

D SEP 1998| Revised 3.9 and Table 1
(GMNA)

E APR 2005| Updated the specification in
current template, revised
paragraphs 1.2, 1.4, 3.4.4.1,
3.4.4.2 and 3.7 and deleted
5.3, 5.3.1 and 5.4 (GM Finish
Committee)

© Copyright 2005 General Motors Corporation All Rights Reserved
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GM Tk Pidome  ENGINEERING OPERATIONS Page 1 of 24
DESERT PROVING GROUND D63034

ENGINEERING REPORT

SUBJECT: BRAKE SYSTEM TESTING FeB 1 2 N
TO: T.C. LANGE TEST#: 7020K
FROM : T.R. HICKEY

TWO NO.: P9R06-41 SEQ.NO: 005 MODEL LINE : K15753 Model Year: 1999
PROCEDURE/FMVSS : 8548V UPC: 5 VEH. NO.: KP9042 ENGINE: 4.8L/1R4
DATE EVALUATED FROM:  07/Mar/97 To: 10Mar/97 DATE PUBLISHED: __ 29/Jan/88

E.O.T.REPORT |X| PROGRESSREPORT | | REISSUE | |  REISSUE DATE:
REASON FOR REISSUE:

OBJECTIVE : To measure the R2 FMVSS 105 Validation performancs of a 1999 JC5 brake system on
vehicle KP9042 at 6400 Ibs. GVWR.

RESULTS : Vehicle completed test and met all requirements. Park brake section of test was omifted.

PROCEDURE: FMVSS R2-105 Cert. Test (R2-5-105G-82)

COMMENTS : Akebono AKNS161H front linings, Akebono AKNS161H rear linings, Firestone Wildemess
P265/75R16 tires and ABS soffware GM124AAL.

MATERIAL: See attached test specification sheet.
T
M&ﬂi ey o548
{
T.R. HICKEY Date

Teost Engineer
Desert Proving Ground
(8) 674-5890

COVERSHT rev. 0330952 GM CONFIDENTIAL
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GENERAL MOTORS CORPORATION
Truck Engineering Operation

. T.W.O. No: POR06-41 Page 2 of 24

Uniform Test Specifications
Vehicle and Component Tests

vEHicLE: KP9042 Make: CHEVROLET ~ Model: K15753 WwB: 143.50  Axle: 3.08:1 S Test No.: 7020K
Engine: 4.8L/LR4  Transmission: A4/M30 Tires: FIRESTONE ~ P265/75R16 44744  TWO Number: POR06-41
PURPOSE: TO MEASURE THE R2 FMVSS 105 VALIDATION PERFORMANCE OF A 1999 JC5 BRAKE SYSTEM ON VEHICLE KP9042 AT 6400 LBS. GVWR.

RESULTS: VEHICLE COMPLETED THE TEST AND MET ALL OF THE REQUIREMENTS

BRAKES: 1999 JCh

Size/Type Piston Linings Total Front %Front
Fronts: 305x29 MM / DISC  2x51 MM AKNS161H GVWR 6594 3188 48.3
Rears: 325x20 MM / DISC  1x54 MM AKNS161H LLvw 4996 3080 6l 8
APPLY SYSTEM: Booster VACUUM/TANDEM M/C Dia. 34 Pedal Ratic: 4.72:1
ANTI-LOCK: 4WAL / EBC325 / GML24AAL
BALANCE SYSTEM: [DRP / TEST LOCATION: DPG EAST SiR From Date:07MR97 2476 To Date: I0MRY7 2973
TEST PORTIONS REQ. TEST %PASS APPLY FORCE COMMENTS
RESULTS {Failed) MAX
15t 30 mph 65 ft 50 ft 23% 146 0K
E¥f. 80 mph 242 #t 183 ft 24% 150 0K
2nd 30 mph B7 it 49 Tt 15% 140 0K
EFf. 80 mph 216 ft 179 ft 17% 146 0K
PARIK GVWR Uphill 90 ths w/Hndl.
BRAKE GVWR Dnhill 125 lbs pedal
LLVW Uphill Hold 5 minutes
LLVW Dnhill Warn Lt Opr.
3rd 60 mph 216 ft 151 Tt 30% 144 oK
Eff,
Partial  LLVW Rears Only 517 1t 473 ft 9% 148 LT.N/A 1bs. Passed
System  LLVW Frts Only 205 Tt 60% 146 LT.N/A Tbs. or
60 mph GVWR Rears Only 349 ft 33% 149 LT.N/A 1bs. {Farled)
GVWR Frts Only 250 ft 52% 149 LT.N/A bs.
Failed Anti-Lock 60 mph 517 ft 180 Tt 65% 144 NO W/S
Comp. L.S.P.V. 177 ft 66% 144 NO W/S
Failed Sys 1 60 mph 517t 447 ft 13% 149 NO ABS. NO W/S
Power Sys 2
1st Baseline 30 mph  10-60 Ibs 10 ft/sec2  30% 25 0]4
Fade Fade 1-5 60 mph 15 ftfsec2 15 ft/sec2  85% 44 LIGHT FADE
Fade 6-10 60 mph  5-15 ft/sec2 15 ft/sec2  48% 90 FADE, ODOR
Rec 1-4 30 mph 10 #t/sec2 10 ft/sec2  70% 22 0K
Rec 5 30mph Base + 20lbs 10 ft/sec2  40% 19 oK
2nd Baseline 30 mph  10-80 Ibs 10 ft/sec2  23% 22 0K
Fade Fade 1-10 60 mph 15 ft/sec2 15 fi/sec2 9% 35 0K,
Fade 11-1560 mph  5-15 ft/sec2 15 fi/sec2  87% 38 0DOR
Rec 1-4 30 mph 10 ftfsec2 10 ft/sec? 93% 21 4
Rec 5 30 mph Base + 20Ibs 10 ft/sec2 73% 19 0K
4th 30 mph 65 ft 42 ft 36% 141 oK
Eff. 60 mph 242 #t 150 Tt 38% 149 oK,
80 mph 459 ft 259 ft 43% 144 OK
Water Baseline 30mph  10-80 Ibs 10 ft/sec2 29% 24 0K
Rec. Rec 1-4 30 mph  10ft/sec2 10 Tt/sec? 94% 32 OK
Rec & 30 mph Base + 45 1bs 10 ft/sec? Bi¥ 33 OK
Spike 10 Spikes 30 mph 200 Ibs Yes 380
Stops .08 sec.
Final 60 mph 242 ft 162 ft 33% 145 0K

Eff.

* unless otherwise specified, the max apply force will be 150 Ibs.
Tester: D. HOOKEY Summarized by: T. R. HICKEY

R2-5-105G-82 Summary Sheet
MPVs, Trucks, Buses (Except School Buses) w/GVWR < 8,000 Ibs

22JA98

Summary Print Date:

GM CONFIDENTIAL




BUILD AND TEST SPECIFICATION SHEET T.W.O. No: PSR06-41 Page 3 of 24

TWO No : PSR06-41 Seq No :005 DPG No : 0513 Veh No : KP9042 Test No : 7020K
Test Purpose : To measure the R2 FMVSS 105 Validation performance of a 1999 JC5 brake system on vehicle KPS042 at

6400 Ibs. GVWR.

Test Results : Vehicle completed test and met all requirements. Park brake section of test was omitted.

Comments : Akebono AKNS161H front linings, Akebono AKNS161H rear linings, Firestone Wilderness P265/75R16

tires and ABS software GM124AAL

VEHICLE INFORMATION
Year: 1999
Brake RPO : JC5
Name Plate ; Chevrolet
Veh Model ;: K15753

Engine ; 4.8L/LR4
Transmission : A4/M30
Axle Ratio : 3.08:1
Single/Dual : Single

TIRE INFORMATION
Tire Size : P265/75R16
Tire Make : Firestone
Tire Type : M+S
Wheel Code : RJP

Vehicle VIN : 1GCEK1843XX I~ 0do cal - Wheel Size : 16x6.5 Steel
Wheel Base ; 143.5 Engine RPM : Tire Pressure (PSi) : 44/44
TEST INFORMATION TEST WEIGHT (lbs)
As Tested Design Weights
Procedure No : 8548V li GVWR  LLww GVWR  LLWVW
Test Type : FMVSS R2-105 Cert. Test {R2-5-105G-82) ront: 3188 4090 3091 3073
Rear: 3406 1906 3305 1598
Start Date : 3/7/97 Total: 6594 4996 6400 4671
Start Odo: 2476 %Front: 48.3 61.8 48.3 65.8
Finish Date : 3/10/97 Tire Radius : 15.3 15.1 14.2 14.3
Finish Odo : 2973 Frt AXle o CG 74.1 54.7 74.2 49.1
CG Height! 29.8 28.4 28,5 271
Type: DISC | Series: DP
FRONT Rotor ASM: 15716362A Service Kit: 18025698AA
SYSTEM Rotor Size : 305x29 mm | Noise Treat: CLD6
Piston Dia : 51 mm Caliper ASM : 18025706/7AA
No Pistons : 2 l
Notes: S/N L: 2465, R: 2464
Material NY-Code Rivet/Bonded Min Thick
inboard : AKNS161H  NS161HEF  Bonded 0.502
Outboard: AKNS161H  NS161HEF  Bonded 0.502
Type : Disc-PBR Calipers ' Series: FD
REAR Rotor ASM: 15712800A Service Kit: 18026447AA
SYSTEM Rotor Size : 325x20 mm | Noise Treat: None
Piston Dia: 54 mm Caliper ASM : 18024190/1
No Pistons : 1 ' PB Service Kit : TX123278A
PB Lining: 15703331A PB Min Thk :
Notes: S/NL: 6U113R, R: BIU‘lOBR
Material NY-Gode Rivet/Bonded Min Thick
Inboard : AKNS161H NS16|1HEF Bonded 0.415
Qutboard ;: AKNS161H NS161HEF Bonded 0.415
APPLY Booster Type: Vacuum/Tandem Master Cyl ASM: 18021494E
SYSTEM Size: 260  mm | Code: XD
ASM: 18022485C Dia: 34 mm
Padal et 2 | Min Dis Frt Port: 13.49 cc
edal Ratio : : -
v i @ : 1347
Pedal Apply Radius : ' cc @ Opsi RearPort: 1 ce
P.T.@50LBS: 37 mm P.T. @ 100LBS: 53 mm
' Code: Meter 7 Split / Slope
BALANCE  Comb Valve ASM: None
SYSTEM Height Sens Valve : None |
ANTI Anti Lock System : 4WAL Anti Lock Software Leve! : GM124AAL
LOCK Anti Lock Comments : EBC325 - Systetn balance controlled by DRP.
Engineer: T.R. HICKEY Date : 1/22/98
* Measurements in INCHES unless otherwise specified GM CONFIDENTIAL

SPECDKDK rev, 082495




MVSS 105 VALIDATION TEST 7020K
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MVSS 105 VALIDATION TEST /020K
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MVSS 105 VALIDATION TEST 7020K
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TW.0. No: PSROB-41 Page 8 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K VEHICLE #: KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP.. 2% F. WINDDIR./VEL.. S/n) -5 |0DO: 244 |TIME: 2744 £
Frants (Ibs) Rears (lbs) Total {Ibs) % Front
Test Weight: 209/ 2709 6L¥oC 1£2.3
y -
Measured: @/33’ I¥ 0 b 659’% Y&, 3
3.3.4 PRETEST CHECK
10 Stops, 40 mph between stops. Gear: Highest Gear Ratio (Example: Overdrive)

Deceleration: 10 fi/s? Interval: 1 mile
Speed: 30-0 mph
Brake Temperature: Are recorded 0.2 to 0.1 mile prior to stop.
STOP MAXIMUM
PEDAL FORCE DECELERATION INITIAL SPEED STOP DISTANCE TEMPERATURE: *F
NUMBER Ib f/s? mph f LF RE LR RR
! T /2 =e, 4 j8s. 2 | phl 185 j23] /L0
2 2.5 )2 70 .Y 105, 2 | /5¢|16) | 134] 4123
3 25 /o 50,3 1o, 6 Viss 160|373
4 2N /o ze,5 185 .56 |14/ 1167|147 135
s 2.5 /0 30,9 (1o.% s tlyhel 52137
6 2.9 }/ 20,5 a2, A | iat | yP3 /84 |17/
7 22 /2 3/, 2 Y] I WA WIS AVEY
8 ) [0 30,5 /o2, 9 V4421 iZ8 /47195
9 2.7 20 30.2 toy.9 /20 L /B2liesis52
10 27 1/ 26 .3 LYV VI ¢ - RN NA VA

In the event of instru%n malfunction and / or repair, do not make more than 10 additional stops.

7 b, N
:CﬁNFIDENTIAL

Recorded by:
(rev. 8348V 03JNSE) pg. 9

R2-5-105G-82 DATA SHEET# 4




TW.O. No: PAR06-41 Page 9 of 24

m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 7020K VEHICLE # : KP9042 TEST WEIGHT: GVWR

AMBIENT TEMP.. 72 ° F, WIND DIR. / VEL.: -5,/0.1 ©—-5 {0D0: =428 |TIME:3 29 AP,

3.35 FIRST EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150° - 200° F
Pedal Force: 15-1501h.
6 Stops: Minimum Stopping Distance
No more than one wheel lock-up above 10 mph unless anti-lock controlied

TEST SPEED
s STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
;f) ft Ib AND
DESIRED|P| ACTUAL MEASURED CCORRECTED MIN MAX STABILITY COMMENTS
1| 20, 4 52,6 <P . (s 74 | 14% ok
2 30.3 2.2 1.3 0¥ | {¥Y o<
30 mph 3| 30.4 54 .3 T D 96 | 194 oK
A 20,4 £3,3 she 115 | /41 (BB, LimiT”
5| 70,7 5z.2 £0.7 /9 | rya oK
7o,z | sz,4 Y22 77 128 =14
NAnE | /91.D /87.9 ?o | 249 24
2 40| I1R5. 2> 1545 (o] | 150 o K
60 mph I in.,51 129.6 /245 o | 19Y ]
4 40.3\ 182Y.Z /535 03 | ynt | BF_Lisiz
8 40,5 | 1994 1Eeh 3 ?5 | je4 0 /L
dép. 2| 180.7 /725 Ja) | 256 | &F timiT
Wind Speed: M/Below 15 mph ( Any Direction ) [ ] Between 15 & 30 mph ( Cannot be Headwind )

o T
Recorded by; /ZM%/ %’fi{é}f ' Date: 3?'7"97
=

{rev. 8548V 03JNOB) pg. 10 GM CONFIDENTIAL R2-5-105G-B2 DATA SHEET #8




TW.O. No: POR06-41 Page 10 of 24

m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 7020K VEHICLE # : KP9042 TEST WEIGHT: GVWR

AMBIENT TEMP.: WIND DIR/VEL.: 0DO:Z7 2" on o] TIME:

3.3.6. BURNISH Gear: Highest Gear Ratio (Example: Overdrive) Speed; 40-0mph = =~
Deceleration: 12 fi/s? Pedal Force: Limit does not apply here,

Initial Brake Temperature: 250° £ 20° F.
Interval: Make stops at .5 mile intervals until average initial brake temperature across either axle reaches above

ternperature. Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used. Notify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior to stop.

SToP BRAKE TEMPERATURE ° F.
(SECONDARY SHOE OR HOTTEST PAD) STOP
NUMBER [ | ¢ RF LR RR INTERVAL COMMENTS
1 los §rop | 102 | foo C =
10 295 | 247 | 7223 | z=d” Lo 0
20 zZ=e | Z4p § 293 Sz 1 "
30 TE0| 2bl | 25| 24 4 )
40 252 | 269 S| 242 " y
50 254 | 25& | 77| 242 P 4
60 2a7 V257 | 266 | 225 P Y
70 z 262 | o] 243 -7 “
80 cr7 | e | o7 | 2nE 5 a
0 | Tz2|z45) zar| 2l “ i
100 e | T ] 260 | 2D u ;
110 |22 | @ | 787 129 i '
120 |2%7 | 2497} P75 % f
130 | zom | 7 | 285 | A ' s
140 |244 | 25¢ | 215 | 238 W 0
150 285 | 249 | v | 295 . i\
160 2281235 | 26| L35 1 \
170 226|230 2] 234 w (
180 25zl 2| a3y N \
120 |22 0|23\ | 205 ] 228 W O
200 |26 [218[x3 |0y W g
RECORDED BY 5/ AR oare __ >~ 6]
Brake Adjustment {Post Burnish}
ggj;;t dtin rt?lr;zfla-l:t:dr?rs recomzsndgtlozg }nig:‘.lsi / or by rga'grg stop?{ t’?? amlgt-??aticé:‘adjusteivere not locked out.
Adjusted by: Date: —
Signature

(rev, 8548V 03JN96) pg. 11 GM CONFIDENTIAL R2-6-105G-82 DATA SHEET#6
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T.W.0. No.: POR06-41 Page 11 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7T020K

VEHICLE # . KP9042

TEST WEIGHT: GVWR

/;O"

AMBIENT TEMP.. =% 7,

WIND DIR./VEL.. ~

“i

oDO: - %5

TIME: #2457

3.3.7 SECOND EFFECTIVENESS

Initial Brake Temperature:

Gear:

FPedal Force:
6 Stops:

Neutral
150° -200°F
15-150 Ib.

Minimum Stopping Distance

No more than one wheel lock-up above 10 mph unless anti-lock controlled

Ty

TEST SPEED
S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
(1; a Ib AND

DESIRED|P| AcTuAL | MEASURED CORRECTED | MIN | MAX STABILITY COMMENTS
1| 30,2 52,5 51.% /13 | /50 2/
22,5 50..3 457 (02 | /40 ok

sompn [}£222 49,9 7 210 | 14& ok
4 z0.5 50,8 s/ 26 | 1us iz
535,35 49, b 48,6 122 | i%p | P LIMIT
632.6 | 5,.3 A5 2/ | /35 2k
14o.2 | 193.4 (22 1 103 | 142 Al
2¢n.t | 122.2 /7% 2 94 | 144 &

60 mph [FE22 | 1927 /770 | 29 )52 | PP LiMIT
A4w.2 | iRa,? 1728 S 11y 1 144 ok
slgn.s | 134.0 /578 104 |51 |BF LtsiT
60,9 | [BL.E 151 H2 143 o

Wind Speed:

[u]/gelow 15 mph ( Any Direction )

[ ] Between 15 & 30 mph ( Cannot be Headwind )

-
»

Date:;

R

~5-97

7 P
Recorded by; ) p s
e

(rev. 8548V 03JN96) pg. 12

GM CONFIDENTIAL

R2-5-105G-82 DATA SHEET#7




TW.0. No: POR06-41 Page 12 of 24

@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K VEHICLE # : KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP.: 22 °F. WINDDIR./VEL: C A2 £/ 0DO: 2205 |TIME: ]J155

3.3.16 FIRST RE-BURNISH

Gear: Highest Gear Ratio (Example: Overdrive) Speed: 40-0 mph
Deceleration: 12 ft/s? Pedal Force: Not Required

Maintain Brake Temperature: 250° +£20° F.
Interval: Make stops at .5 mile intervals until average initial brake temperature across either axle reaches above
temperature. Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used. Nofify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior to stop.

STOP BRAKE TEMPERATURE ° F.
(SECONDARY SHOE OR HOTTEST PAD) STOP

NUMBER | | RE | LR | RR | INTERVAL COMMENTS

1 107 /6% 200 | 101 - 5 5 5

Lol L - -

10 =497 259 | 269 23 & /D I

20 | 234 |ayp {272]297 / \

30 | =220 |2z |277[245]  \ ?

B |zzelzzlasel 244 1.0 < g 7

-
/ . - ~
o - A
RECORDED BY 4 Amf’ /':A’f{m-ﬁ pATE  Be— 72
-
Brake Adjustment {Post Burnish)
Adjust to manufacturer's recommendation manually or ey making stops if the automatic adjusters were not locked out.
Record method used: LYl ol 7 T RN Y 2P
mp———————— AT YA e
ADJUSTED BY: DATE:
Signature
GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 8

(rev. 8548V 03JNS6) pg. 13




T.W.Q. No: POR06~-41 Page 13 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K

VEHICLE#: KP8042

TEST WEIGHT: LLVW

AMBIENT TEMP.: 79 © F. WIND DIR. /VEL: 4%, £ -£ |obor pyo2 |TIME: 2. 45 A
7
Fronts (lbs) Rears (lbs) Total (lbs) % Front
Test Weight: 5008 &/l 7
Measured: 2090 906 Ha%4 AL E
3.3.10 THIRD EFFECTIVENESS
Gear: Neufral
Initial Brake Temperature: 150°-200°F
Pedal Force: 15-1301b.
6 Stops:  Minimum Stopping Distance
No more than one wheel lock-up above 10 mph unless anti-lock controlled
TEST SPEED
S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
3 ft. I AND
DESIRED|P] ACTUAL MEASURED CORRECTED MIN MAX STABILITY COMMENTS
t| 42| 4715 I yj | 124 oK
2| £p.31 153,0 /55 103 | 144 oK.
sompn [42.2 | 162.6 Ji- LD 9% | /4l oK
440,32 | /0.3 S 01753 |PF 11riT”
Sép.2. | )45, ) 32_| 1530 ok
640,23 | 157 .1 /5.5 27| 144 K

Wind Speed:  [L}Below 15 mph  Any Direction )

[ ] Between 15 & 30 mph ( Cannot be Headwind )

Date: -3‘"?’?9

p
/ = i
Recorded by; /(/Z»ﬁ_a / /w;éﬁd_f;/

(rev. 8548V 03JNSE) pg. 16

GM CONFIDENTIAL

R2-5-105G-82 DATA SHEET #13




TW.0. No.: POR0E-41 Page 14 of 24

@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: TO20K VEHICLE # : KP8042 TEST WEIGHT: LLVW

AMBIENT TEMP.: =) . WIND DlR.IVEL.:/{/;, /-t |OoDO: 2og o |TIME: 245 fisa,

3311 PARTIAL FAILURE (HYDRAULIC SYSTEM)
4 Stops:  Minimum Stopping Distance
Gear: Highest Gear Ratio (Example: Overdrive)
Initial Brake Temperature: 150" - 200° F.
Speed: 60-0mph
Lockup: Wheel lock-up penmitted at any speed

3.3.11.1 Fluid level indicators, Remove brake fluid from one chamber of master cylinder reservoir until level is less than manufacturer's safe level,
or to less than 1/4 of the chamber fluid capacity, whichever results in the highetlevel, Replace m/c cap, tum ignition on, and allow ohe minute.

Record fluid level indicator operation, Yes Na N/A,
3.3.11.2 Differential Pressure Indicators. Cause complete loss of one portion of brake system. Record brake pedal force or brake pressure
differential to cause brake system failure indicator fo operate.  PF: " b
Press: psi. N/A [
3.3.11.3 Subsystem Failed: /? EA' R 5‘ Method of Simulating Failure: VAL 1206
TEST SPEED VWHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
f b LIGHTS AND
OPERATION
DESIRED ACTUAL { MEASURED JCORRECTED| MIN MAX YIN STABILITY COMMENTS
1 =n s 7
406 | 202 H &% | galis0| ok
somn | E0. 0 | 24,5 2037 /o) [(HE 4 6 &
N N )
| 42,2 | 209.0| 2057 |09 p4L] O oK.
.—‘?r’, EYARY”
N4o.3 | 20b,7)add | 1obl16&] /7 P.E L tmIT
3.3.11.4 Restore brakes to normal operation and bleed brakes thoroughly (if required).
3.3.11.5 Repeat 3,3.11.1 through 3.3.11.4 above for the other subsystems of brake systern: /
Fluid Leve! Indicators: Yes No NA_
Differential Pressure Indicators:. /
PF: Ib., Press: psi.  N/A /.
Subsystem Failed: Fﬁ DA} T:'; Method of Simulating Failure: 'fﬁ@ L ‘/ 1 f—
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
ft b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
2L . —
Néos | 490,91 7ot | 941159 .~ BF. LimiT”
compy PLEDY | Goo 4 A | AY /6] S B . 24247
ol go,0 [yme. 9 2722 | 29 e O ok
-
4 60.3 \&2), 2 | 470720 Vov 1yt | A ok

Restore system to normal and bleed thoroughly (if required). Repeat for other subsystems as required.

Wind Speed: BeWh (any direction) [ ] Betwegn 15 & 30 mph {cannct be headwind)
St s

Recorded by 4, oy fo i Date:___ & —5 -7 7

{rev. BS48V 03JNS6) pg. 17 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 14




TW.O. No: PSR06-41 Page 15 of 24

m UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K VEHICLE #: KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP.: &£ &/ o F. WIND DIR./VEL.. 21 /2 QDO: 2742 TIME: 2% & 57«7
Fronts (Ibs) Rears (Ibs) Total (lbs) % Front
Test Weight: 309/ 2309 6400 HYE, 3
Measured: 218 2. 3 Yoy 6586 2.3
3312 PARTIAL FAILURE (HYDRAULIC SYSTEM)
33121  REPEAT33.1. Fluid Level Indicator;  Yes No N/A vl
Differential Pressure Indicator:  PF Ib Pressure: psi N/A _’r‘/_
4 Stops:  Minimum Stopping Distance Pedal Force: 15~ 150 |bs,
Gear: Highest Gear Ratio (Example: Overdrive} Speed 60 - 0 mph
Initia! Brake Temperature:  150° - 200° F. ’
Lockup: Wheel lock-up permitted at any speed.
Subsystem Failed: EFl oS Method of Simulating Failure: L g M
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
# b LIGHTS AND
r OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
W42.2 | yamol 417 | w2lyvz| A7 O
sompn || 487 | 242, L) 270N /05 | )50 [ ok
40,9 | 292,56 3005 | 92|42 ) oK
N 40,2 | 352.3| 2427 [ied Y49l A/ 214
Restore brakes to normal operation and bleed brakes thoroughly .
Repeat 3.3.11 for the other subsystem of brake system: L'/‘
Fiuid Leve! Indicators: Yes No N/A
Differential Pressure Indicators:.
PF: Ib., Press: psi. N/A re
s ot Y 5 !
Subsystem Failed: Ss AT Method of Simulating Faiture: Ve UG
TEST SPEED WHEELSLIDE
STOPPING DISTANGE PEDAL FORCE WARNING
& b LIGHTS AND
- OPERATION
DESIRED ACTUAL | MEASURED JCORRECTED| MIN MAX YIN STABILITY COMMENTS
4
V.3 |290,3]| 22 |poal 4yl 27 ZK
3 f
oo mph |lL2F N 26/ V22T | joo | 147 r 24
N s0.97 | 255612527 |ioy|s497| ) oy
40,2 1252012531 linyls49l v 2/

Restore system to normal and bleed thoroughly (if required). Repeat for other subsystems as required.
Wind Speed: [b]élow ,;'S/ry(h?any dirj?'l) [] Between } 5,& 30 mph (cannat be headwind)
! !’;\d’maﬂ ,M

Recorded by /7 % - ’9 -~ ?

ot = F Date:
-
(rev. 8548V 03IN9E) pg. 18 Gl CONFIDENTIAL R2-5-105G-82 DATA SHEET #15




W.C. No: PO9R06-41 Page 16 of 24

UNIFORM TEST SPECIFlCATIONS

Vehicie and Component Tests
TEST#: T7020K VEHICLE #: KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP: A2 © 2 WINDDIR./VEL: €/ A -5 |0DO: 2924 |TME: 205 4
PARTIAL FAILURE (APPLY SYSTEM) 2L j.?, /j 5
Pedal Force: 15-1501b 4 Stops:  Minimum Stopping Distance
Gear: Highest Gear Ratio {Example: Overdrive) Whee! lock-up:  Permitted at any speed

Initial Brake Temperature: 150"

-200° F.

3313 SERVICE BRAKE SYSTEM - PARTIAL FAILURE ANTILOCK AND/OR VARIABLE PROPORTIONING SYSTEMS.(Where applicable)
Disconnect functional power source or otherwise render antilock system inoperative.

M,

Methed of simulating failure DISCoMUECT - ) 5
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
ft b LIGHTS AND
- OPERATION
DESIRED ACTUAL | MEASURED JCORRECTED| MIN MAX YN STABILITY COMMENTS
N p.8 2| 2add | 25 lizz]| Y o _wifs
comn [LE02 | 202.9| 2057 s6l43] wo__uifs
s
3| ¢o,2 1229 /77 | 9aligel ) PELIMIT wo w/s
N 4o, =l 12i1.4] /7031 92] 144 Y A2 s
Restore antilock system fo normglo rat:on =) ALEF 55 i
Disconnect e system (|f"' = iplicable). Method of simulating failure 2 SEQMN ™~ ro ooy i  ELECTT CAL LU
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
ﬂ b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YIN STABILITY COMMENTS
| sop| zob 9| Foab | shlgyal Y 200 _wslS
comn [LE2:61 10,3\ /77 | 791 /9Y f po wfs
sl o, 6 | yz2. 0| o2 102l 1oy ) wo /5
0.4 | 180,5] /734 | 105|797 wo /s

Restore variable proportioning system to normal operation. Repeat for each subsystem provided,

3314

3.3.141 Disconnhect the primary source of power. (Deplete all reserve power capabilily).

Service Brake System - Inoperative Brake Power Unit or Brake Power Assist Unit. Perform either 3.3.14.1. or 3.3.14.2.

Method of rendering inoperative. £ Y ehaliny il
TEST SPEED WHEELSLIDE
STOPPING DISTANGE | PEDALFORCE | oo
o b LIGHTS AND
OPERATION
pesiReD | | actuaL | MeasureD |corrEGTED] MIN | MAX YN STABILITY COMMENTS
| L0, | Y92, 114975.7| mtlize| A Lo ,hs o wifs
g v G

80 mph 2o, 9 | 4425|4573 10| 15i / Bl L] T e ;f-};f:*

APy X K i A A0 s ) péim AR b P h

Ao, 7 7, 720455/ 84 1150 A N8 AR W vl

Restore system to normal and bleed thoroughly (if required). Repeat for other subsystems as required.

Wind Speed: [lj#Below 15 f
Recorded by

y d:rectlun
'-"/'M.C’

P e

[1.F B;?;S:S 230 mph {cannot be headwind}

F-9-97

Date:

(rev. 8548V 03JN96) pg. 19

GM,&ONFIDENTIAL

R2-5-105G-82 DATA SHEET# 16
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@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 7020K VEHICLE #: KP2042 TEST WEIGHT: GVWR

AMBIENT TEMP.: &2 ¢ F, WIND DIR. /VEL.: ,f,{/,_, 1 -y oDO: 27/ 5 TIME: /2 ;502 £l

3.315 FIRST FADE AND RECOVERY
Gear:  Highest Gear Ratio {Example: Overdrive)
NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.
3.3.15.1 Baseline - 3 stops. Speed: 30 - 0 mph. Deceleration: 10 fi/s®
Initial Brake Temperature:  150* - 200° F. Pedal Force: 10 - 80 ths.

33152 Fade-10stops. Speed: 50~0 mph. Deceleration: Obtain 15 ft/s* WITHIN 1 SECOND without exceeding 150 Ib padal force.
Initia} Brake Temperature {1st stop): 130" - 150" F.
Interval: 0.4 mile, Accelerate immediately to initial speed after each stop.
Interval: 1.0 mile. After 10th fade stop, drive 1 mile @ 30 mph, then immediately into recovery stops.

3.3.15.3 Recovery - 5 stops. Speed: 30 -0 mph. Deceleration: 10 fit/s®Interval: 1.0 mile. Accelerate immediately to initial stop speed after each stop.
Max. Pedal Force: Stop 1 - 4, 150 Ib max., Stop 5, Baseline + 20 [bs. Min. Pedal Force: Stops 1 -5, Baseline - 10 lb. or 0.6 * Baseline, whichever

is lower (>5 Ib.).

MAXIMUM
STOP PEDAL FORCE | DECELERATION TEMPERATURE *F. COMMENTS
NUMBER b ft/s? LF RF LR RR
1 254 10 e (137 | 163 157 oL
A C 68 146 /51 117¥ <
3 | s A V&3 1751/95 | /57 2
Avg. 5, ,[)
1 £74 15” R VEEA VL ZA Vit A 2/
2 290 C 23 U3 |20 | 27 /
s | Afea / 206 | 273 | 294 | 274 f
4 .0 [ 24 1272402 |27 o
s | &Ky 3 45\ 452|948 | 433 e PaRE
5 524 / 583 | 334|420 |92R Y-
7 qp0 \ 74 |78 |so |54 oDof.
8 71.4) / G626 050 | ai |5t /
9 454 | { tieflaad 65814 7S /
0 | dpd | o A vaAN A FLLE opor
1 LRA 20 S 53¢ | ppe V47 42
2 So2i e 27 [FFE =TS /
s | +7d ) 7 |25t |57/ 1405 {
4 [T / 542 | 209 |/ [B/F \
s | /2.0 R ste Vog8d 1207 | 34 £
Wind Speed: [1}Below 15 mph {any direction) [ ] Between 15 & 30 mph (cannot be headwind)
{/7 . /ﬂ 2l ” —~ S DA
Recorded by L o2 e Dater___ > — "= i~
—=

i
(rev. 8548V 03JNS6) pg. 20 GM CONFIDENTIAL R2-5-1056-82 DATA SHEET # 19
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@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT: GVWR

TEST#: 7020K VEHICLE #: KP3S042
TIME: /! B2 £ ¢

WIND DIR./VEL.: /= m»-% |ODO: 229

AMBIENT TEMP.: &% © =

3316 SECOND RE-BURNISH

Gear:  Highest Gear Ratio (Example: Overdrive) Pedal Force: Not Required

Speed: 40-0mph Deceleration: 12 f's?

Interval: Make stops at .5 mile intervals until average initial brake temperature (250° + 20° F.) across either axle reaches above temperature.
Then Increase interval to 0.5, 0.7 miles, etc. fo maintain temperature, do not exceed 1.0 mile interval. Temperatures may exceed
250° F. if 1 mile intervals are used. Maintain 40 mph coaling speed. Brake temperatures are recorded 0.2 to 0.1 miles prior to stop.

BRAKE TEMPERATURE DEGREES F
STOP SECONDARY SHOE OR HOTTEST PAD STOP COMMENTS
NUMBER LF RF LR RR INTERVAL
1 205 )| 129 | 202) 176 ~— 5;5}_?

10 257 =2y | 273 1245 /. O /

20 264|229 |27%7 | 252 y \

30 oo | 222 |24 |257 \ )

35 250|220 | 298 | A48 1.2 s 5.5

7 -
: , B |
RECORDED BY Lol 7 /57,;.{/2;»{::, oatE | B —S—FD

Brake Adjustment (Post Burnish)
Adjust to manufacturer's recominendation manually or by making stops if
Record method used: g e Dise AT S

Date:

Adjusted by S
ignature

(rev. 8548V Q3JNS6) pg. 21 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 20
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TW.LO. No: POR0B-41 Page 19 of 24
@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests
TEST#: T020K VEHICLE #: KPS042 TEST WEIGHT: GVWR
AMBIENT TEMP.: 9 2£ WIND DIR./VEL: ©,2 ] 4 oDo: 2544 |TME: 2:4Z A,

3.3.17 SECOND FADE AND RECOVERY
Gear;  Highest Gear Ratio {Example: Overdrive)
NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.
Baseline - 3 stops. Speed: 30 -0 mph. Deceleration: 10 fi/s®.
Pedal Force: 10- 60 ibs.

Fade - 15 stops. Speed: 60 -0mph, Deceleration: Obtain 15 ft/s> WITHIN 1 SECOND without exceeding 150 1b pedal farce.
Initial Brake Temperature (1st stop): 130"~ 150" F.

Interval: 0.4 mile. Accelerate immediately to initial speed after each stop.

Interval: 1.0 mile. After 15th fade stop, drive 1 mile at 30 mph, then immaediately into recovery stops,

Recovery - 5 stops. Speed: 30-0 mph. Deceleration: 10 fts2Interval: 1.0 mile. Accelerate immediately to initial stop speed after each stop.
Max. Pedal Force: Stop 1 - 4, 150 Ib max., Stop 5, Baseline + 20 Ibs, Min. Pedal Force: Stops 1 -5, Baseline - 10 Ib, or 0.6 * Baseline, whichever I

lower (> 5 ib.).
MAXIMUM
STOP
PEDAL FORCE | DECELERATION TEMPERATURE *F. COMMENTS
NUMBER b fiis® LF RF LR RR
1 26 /0 /52 sz | A7 /59 )4
2 250 < 776 76 | 174 [ /68 ey
s | ard £ V¢ |lrg /7 15T L
Avg. &1.£7
1 T30 /5 RBE /85 /4 |/37 oK
2 556 c 252 | A0/ 2391207 /
3 25,0 ) 27 1308 1205 1276 [
2 574 / Hop 1324 | 208 | £3s |
5 RGO \ #/43 | 472|545 1387 }
6 2500 ) g | 535 1425 1454 /
7 500 / 537 | <7t | 427 |49 Y%
8 22,4 [ AR |S3R |5 73 |SR3| ADBL
9 310 N Lo 1£77 1RO 565
10 324 ) 702 |72 4356 | £OR [
11 o) / 738 1 739 |47 1£37 |
12 280 ( 75 1753 | 677 | £67 \
13 240 A 751 1975 | 700 1487, |
14 34D { gns | 798 | 727 | 78 \
15 380 | N  \gga|ms | 745|779 NS
1 20,0 /0 4670 ey (638 | lot 3 O
2 /2,0 -~ $£37 | suzis35¢ | 473 ;
3 (2.0 D) 473 |4s7 14371378 f
4 /80 ( 23 | 577|250 [347 )
s | /90 p— 370 |28 |229 (205 eid
Wind Speed; L}:‘meh (any direction) [] ?;tween15&50mph {cannot be headwind)
Recorded by R /f T i . bater 2 =P =P

(rev. BS48V 03JNSE) pg. 22 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 21
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\ T.W.0. No: PSR0S-41 Page 20 of 24

m | UNIFORM TEST SPECIFICATIONS

‘ Vehicle and Component Tests

TEST#: 7020K | VEHICLE #: KP9042 TEST WEIGHT: GVWR

AMBIENT TEMP.: 54 © b WINDDIR./VEL: § @ —-% oDO: 2&Z5 |TIME: & 100 444
- — ”~

3.3.16 THIRD RE-BURNISH
Gear:| Highest Gear Ratio (Example: Overdrive) Pedal Force: Not Required
Speed: !

|

Initial Brake Temperature: 250° £ 20°F,

40 - 0 mph Deceleration: 12 ftis?

Interval: Make stops at .S mile mterva[sbunhl average initial brake temperature (250 x 20° F.) across either axle reaches above temperature.
Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature, do not exceed 1.0 mile interval. Temperatures may exceed
250" F. if 1 mile intervals are used. Maintain 40 mph cooling speed. Brake temperatures are recorded 0.2 to 0.1 miles prior to stop.

BRAKE!TEMPERATURE °F

STOP SECONDARY SHOE OR HOTTEST PAD STOP COMMENTS
NUMBER LF FT"F LR RR INTERVAL

1 en | g2 | 5 | F3 - s. 8, 5

0|24 280 |ay2| 224 5/,7 ~ /

20 263 |2 ¥ 259239 . & {

o |26] |2Y9|24% |23y) & )

3 262 oyylzt ey 2328 & 5. 5. 5

‘ ——

RECORDED BY. /L/%fbﬁf’/ % DATE 3—/0~22

Brake Adjustment {Post Burnish)
Adjust to manufacturer's recomme {atmn m [nuauy or by maku;lg stops if the automanc adlystegs were not locked out.
Regord method used: f AF e i PE S £ e

!

t

| —

L — o ——
. . Date:
. Sighature

Adjusted by

(rev. 8548V 03JNSE) pg. 23 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET# 22
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T.W.O. No: PSROB-41 Page 21 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K | VEHICLE#: KP9042 TEST WEIGHT: GVWR
AMBEENTTEMP.. £ 7 7 F WIND DIR./VEL.. /. u-{ /) ODO: 2%15 |TIME: 2720 4.,
3.3.19 FOURTH EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150°-200°F
Fedal Force: 15-150Ib.
Stops as thed below: Minimum Stopping Distance
No more than one whe-lle[ ock-up above 10 mph unless anti-lock controlled
|
TEST SPEED I
} STCPPING DISTANCE PEDAL FORCE WHEELSLIDE
? ‘ ft Ib AND
e
DESIRED|P] ACTUAL MéASURED CORRECTED MIN MAX STABILITY COMMENTS
i| 70,5 4z, 2. 4§ 25 | 14} O
d30.9| 43,3 48 3 102 | 140 ol
sompn A30s 2 U419 41l 125 152 | PR LtitT
430, Y4 43 .9 494 )11 | tdh ¥
5|50, 0 4y, | 44,/ j14 | i49 oK
d3e. 4 4)’4,‘{ 432 b2 | tdt 2 A
1| 40.9 | 185.4 1553 109 155 | A A LimiT
d40.5 | 182,14 /494 16 | 149 AL
comph |A€22 | 175, 2 /592 93 1181 |PE. Lim(T
440, Y 159.9 /5.8 1oo | 147 ok
si¢o.¢ | 157.2 1557 | 1oy | iy ni
6l o./ | 159.2 /593 96 | 149 ok
NOTE: For vehicles with spee‘d attainable in 2 miles of not less than 84 mph.
Record speed attainable in 2 miles..—£ o4 mph.
| 20,4 | _269.5 266 & 29| 147 af
1702 =6t.3 2594 95| 194 oL
Someh lol 20, | 299, b 273.5~ nal g4 |PE L1mMIT
4.4 29¢.¢ A7%.9 g1 |52 2R LimuT
Wind Speed: mph { Any Direction ) [ ] Between 15 & 30 mph ( Cannot be Headwind )

Recorded by;

(rev. 8548V 03JNG6) py. 24

Ly Below 1
V74

Date: .-?'/43*97

Py

|

|
\

— =
A 2V PN
1 /*‘

GM CONFIDENTIAL

R2-5-105G-82 DATA SHEET # 23




T.W.0O. No: POR08-41 Page 22 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: T020K

VEHICLE#: KP9042

TEST WEIGHT: GVWR

. o - . .
AMBIENT TEMP.: 7 4 F ’ WIND DIR. /VEL.: ’V,/E o ODO: 2 ?&/2 | TIME: o 2n A L
3.3.20 WATER RECOVERY
Force:  (Readings may be terminated at 5 mph although deceleration must be maintained throughout stop).
3.3.20.1 Baseline - 3 stops. Speed: 30-0mph
Gear: Highest Gear Ratio (Example: Cverdrive)
Pedal Force: 10 - 60 [bs.
Deceleration: 10 fifs?
Initial Brake Temperature: 150° - 200° F.
MAXIMUM
STOP | pEDAL FORCE | DECELERATION TEMPERATURE *F. COMMENTS
NUMBER Ib ftis? LF RF LR RR
e
't | 5D /% e \is3 |16t 1199 ok
2 | o /24 et Ve |/as| kg o
S T
o | 250 | 45 157 11X ey L06d ok
ro | QY33
3.3.20.2WET RECOVERY -5 STOPS
{a) With brakes fully released at all times, wet brakes for at least 2 minutes by driving at a speed of 5 mph maximurm in any combination of
reverse and forward directions, in a trough with water depth of 6.0 1n,
(b) After leaving trough, immediately accelerate at maximum rate to 30 mph without brake application, Make 5 successive stops, each from
30 mph at deceleration of 10 ft/s* in normal driving gear. After each stop, except the last, immediately accelerate at maximum rate
to 30 mph and begin the next stop.
Each stop must obtain a 10 to 10.5 ft/s? deceleration using a ramp apply not a spike apply. Maintain 10 f/s® throughout stop.
PEDAL FORCE: ‘
Max. Pedal Force: Stops 1-4, 150 b, Stop 5, Baseline avg. + 601b. (< 1101b.)
Min. Pedal Force: Baseline avg. - 10 ib. or 0.6 * Baseline, whichever is lower {> 5 Ix. }
MAXIMUM
STOP | pEDAL FORCE | DECELERATION COMMENTS
NUMBER Ib ffs?
2 P Va /2 :fg ra
. ]
3 | #9.0 /33 l
-
¢ | Fad 7
s | 33D 75 ok
W G / 5 -
Recorded by: /(’%4/ %fzf Date: 2 =/ 2~77
"
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TEST#: 7020K
AMBIENT TEMP.: 4/ /=,

SPIKE STOPS
Force - Controjled Stops, Make 10 successive Spike Stops.
Pedal Force: 200 Ib in 0.08 seconds or less, 200 Ib minimum reguired throughotut stop.
Lock-up:  Wheel lock - up permitted at any speed.
Speed: 30-0mph
Gear:  Neutrai
Initial Brake Temperature; 150° - 200° F. average across ade.

TW.0. No: PSR06-41 Page 23 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT: GVWR
ODO: 224 fh VTIME: 22:08 /o

VEHICLE #: KP9042
WIND DIR./VEL.: 4/ & ~/2]
I

At .

3.3.21
@

10 Stops
INITIAL TIME TO REACH MAINTAIN
STOP | PEDAL FORCE 200 Ib
SPEED PEDAL FORCE 200 lbs COMMENTS
INUMBER b mph seconds
i 2YS 30,5 .05 Y oK
2 3 é ’E’- 2 04’; [+ 1 05 \ff OJK
3 ? Lf 2—- hoH{v N ? 2 0,5- Y ﬂ)’(
4 it 0.5 0,05 hi ok
5 335 3043 0,05 Y oK
6 3 ’if'é 20, o @,0 5 Y o K
7 35y 30,3 0. 05 Y ok
8 | som S 2.6 2,05 Y ey
o 32 SO, Y 0,05 \'d oK
o | 3%y 32,3 g.05 Y oK
{b) Effectiveness (Check) Stops
Pedal Farce: 15-150 Ib
Speed: 60-0mph
Gear: Neutral
6 Stops for Minimum Stopping Distance -
TEST SPEED MPH '
STOPPING DISTANCE PEDAL FORCE WHEELSLUIDE
S
T f. Ib AND
o STABILITY COMMENTS
DESIRED |P| ACTUAL MEASURED CORRECTED MIN MAX
‘64,51 /76,0 /73.{ F2|\ (81 |PF LimiT
2140 & | [D£.3 1782 45 | 130 oK
omn PL£05 | 1423 /655 29195 \BE LimiT
14032 | 70,3 6B (5 137 ok
slep ) |\ 145,/ [R G 521/37 ok
s\ gng | 165.0 /807 75| /%45 ok
Wind Speed; M Eh, J_ E}arectlon H [ 1 Between 15 & 30 mph ( Cannot be Headwind )
Recorded by: j 1 'ﬁi»-"‘f- e Frishopo:__ 27 2% pate: B4 P =2 2D
{rev. 8548V 03JNOB) pg. 26 & GM CONEIDENTIAL R2-5-105G-82 DATA SHEET # 25
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 7020K VEHICLE #: KP9042 0DO: -~ |TIME: ) 3° 2D
3322  FINAL INSPECTION ' YES NO
3.3.221 Test completed without dztachment or fracture of any component of the braking systems, such as
brake springs, brake shoe or disc pad facing, other than minor cracks. A major crack does not meet the ’
requirement. A major crack is a crack across the shoe with an obvious gap. [P
All mechanical companents of the braking system are intact and functional. L~
Friction facing tearout does not exceed 10% of the lining on any single frictional element. (g
3.3.22.2 Test completed without any visible brake fluid or Jubricant on:
(1) the friction surface of the brake "
(2) atthe master cylinder i
(3) at the power unit reservoir cover N
(4) atthe seal and filler openings /- A :
o | 1A (3 —=
LH - & RH ; LINING TO DRUM CLEARANCE
P
.} contact | oLaze |sTrEak.| pust OTHER COMMENTS
PRI Floo %|Mop  [Ladak JLigwl
oR RFAoo %|winD | GoA- | (‘Wl
e . "
IR |~ % | oD | Ldal | Wk
OUT  Jrr 1o %y UM (LWL
SEC LF (oo % | Wod Cidnd Ll&k
on  FFloo #lmop |G il
~. -
R oo %Wed | Lo (Lo
i RR {o> %] yoy | U [l
v A
. RESIN | BLUING | RINGING | STREAKS fFlNISH
orom JEE LA [ Msd Josk TLWA ey
NLh . . - [j
on PFEtowi | woafed UL B\ y
3 - 'Q . ) ! -
Ry UL [ [V s
vl S ~ = e N
DISC  Irmr '3 0 [ L3 LWL N N =

Recorded by:

N
= Cany DO

]
W

Wi |

"i
Date: & aitaedl Laf~

NOTE: Sections 3.3.22.4, 3.3.22.5, and 3.3.22.6 may be completed using engineering documentation, i.e., drawings,

layouts, or lab tests.

33224

Method Used.

3.3.225

Method Used.

3.3.226

Method Used.

3.3.23

Method Used.

(rev, 8548V 03JNS6) pg. 27

Measure minimum reservoir fluids capacity

Reference "Motor Vehicle Safety Compliance Summary"

Inspect labeling (master cylinder, brake power unit, etc.).

Reference "Motor Vehicle Safety Compliance Summary”

Inspect brake system indicator lamps method used.

Reference "Motor Vehicle Safety Compliance Summary”

|
Moving barrier Test

Reference "Motor Vehicle Safety Compliance Summary”

GM CONFIDENTIAL

R3-5-105G-81 DATA SHEET # 26




CG190 (Rev. 3/98)

@ Page _1 of 27
Model Year Platform Model # Requirement# | UPC/Veh, Partition Procedure # Project # PER/Report #
2000 GMT830 K15906 See Below 5 8548V 8035K POR13-73
Seq. 005
S NAO Evaluation Report
GM Confidential
Reference Issue Report (IR) #: Category:
Date: 29Dec98 X Final
Title:  Brake System Testing [ Interim
O Reissue Date of Reissue:

To: R.J. Hicks

From: _T.R. Hickey Dates of Evaluation: 28Apr98 to 07May98

Objective: To measure the R2 FMVSS 105 Validation performance of a MY 2000 JC5 brake system. Park
brake section of test omitted.

Conclusions: Vehicle completed test.

Requirements: GMTB800 VTS, Rev 3+, 17Aug97 / GMT800 20.4, Rev.-15, 14Sep98
3.2.1.1.3.1 The vehicle shall comply with all requirements specified in FMVSS 105,

Design Evaluated:

Name Veh/Buck/Part No./RPO Revision Date/Level
Brake System KS0027/JC5

Procedure/Method: Procedure 8548V

Results: Vehicle completed test. Park brake section was not performed. See summary sheet for results.

ot TVl 2949 Vil f Aslogle 47597

Author: ' T.R. Hickey Date: Approver: R.RAglewski Date:
Engineer- Supervisor—

Brake Test/Development GMTG Brake Development/Validation
DPG DPG

GM CONFIDENTIAL




GENERAL MOTORS CORPORATION Uniform Test Specifications

Truck Engineering Operation Vehicle and Component Tests
TW.O. No: POR13-73 Page 2 of 27

vemicLe:  KS0027 Make: CHEVROLET Model: 10906 wa: 130.00 Axle: 3.73:1 SINGLE  Test No.: 8035K
Engine: 5.3L/LM7  Transmission: A4/MTL Tires: FIRESTONE ~ P265/70R16 40/40 TWO Number: POR13-73
PURPOSE: TO MEASURE THE R2 FMVYSS 105 VALIBATION PERFORMANCE OF A MY 2000 JCH BRAKE SYSTEM

RESULTS:; VEHICLE COMPLETED TEST AND MET ALL REQUIREMENTS. PARK BRAKE SECTION OF TEST WAS OMITTED,

BRAKES: 2000 JCS SizefTyps Piston Linings Total Front %Front
Fronts: 305%29MM/DISC ZX51MM AXNS161H GVWR 7206 3414 47.4
Rears: 330%30MM/DISC ZXA5MM AKNS161H tivw 5724 3212 56.1
APPLY SYSTEM: Booster VACUUM/TANDEM M/C Dia. 34 Pedal Ratio: 4.72:1
ANTI-LOCK: 4WAL / EBC325 / GM124BDA
BALANCE SYSTEM: DRP / TEST LOCATION: DPG EAST STR From Date: 28AP98 789 To Date: (7MY98 1435
TEST PORTIONS REC. TEST %PASS APPLY FORCE COMMENTS
RESULTS {Failed) MAX
1st 30 mph 65 ft 50 ft 24% 144 ABS
Eff. 80 mph 242 ft 177 fi 27% 148 ABS
2nd 30 mph 57 ft 49 ft 13% 140
Eff. 680 mph 216 ft 180 ft 17% 147 ABS
PARK GVWR Uphill 90 Ibs w/Hnd!.
BRAKE GVWR Dnhil 125 |bs pedal
LLVW Uphill Hold 5 minutas
LLVW Dnhill Warn Lt Opr.
3rd 60 rmph 216 ft 167 ft 23% 133 ABS
Efi.
Partial LLVW Rears Only 517 ft 378 ft 27% 137 LT.N/A 1bs. Passed
System  LLVW Frts Only 230 Tt 55% 129 LT.N/A 1bs. or
60 mph GVWR Rears Only 330 ft 36% 127 LT.N/A 1bs. (Failed)
GVWR Frts Only 261 ft 49% 144 LT.N/A 1bs.
Failed Anti-Lock 80 mph 517 ft 203 ft 61% 101 NO WS
Comp. L.S.P.V. 203 Tt 61% 139 NO WS
Failed Sys 1 60mph B17 ft 358 ft 313 148 NO WS
Power Sys 2
1st Baseline 30 mph  10-80 Ibs 10 ft/sec2 25% 23
Fade Fade 1-5 80 mph 15 ft/sec2 15 ft/sec? 88% 38
Fade 6-10 60 mph  5-15 ft/sec? 15 ft/sec? 3% 146 FADE, FADE, FADE!
Rec 1-4 30 mph 10 ft/sec2 10 ft/sec2  76% 20 GO0OD RECOVERY
Rec 5 30 mph Base + 201ths 10 fi/sec? 58% 19
2nd Baseline 30 mph  10-60 lbs 10 ft/sec? 21% 20
Fade Fade 1-10 60 mph 15 ft/sec2 15 ft/sec? 88% 35
Fade 11-1560 mph  5-15 ft/sec2 15 ft/sec? 88% 36 VERY STABLE
Rec 1-4 30 mph 10 ft/sec2 10 ft/sec2  99% 22 GOOD RECOVERY
Rec & 30 mph Base + 201bs 10 ft/sec2 90% 19
4th 30 mph 85 ft 44 Tt 33% 130 ABS
Eff. 60 mph 242 ft 168 Tt 31% 145 ABS
80 mph 459 ft 277 Tt 40% 138 ABS
Water Baselne 30 mph  10-80 Ibs 10 ft/sec? 31% 26
Rec. Rec 1-4 30 mph  10ft/sec2 10 Tt/sec? 98% 28
Rec B 30 mph Base + 451bs 10 ft/sec? 98% 26
Spike 10 Spikes 30 mph 200 Ibs Yes 326
Stops .08 sec.
Final 60 mph 242 #t 164 ft 32% 146 ABS

Eff.

* unless otherwise specified, the max apply force will be 150 Ibs,

Tester: Summarized by: T.R. HICKEY Summary Print Date: 08MY98

R2-5-105G-82 Summary Sheet
MPVs, Trucks, Buses (Except Schooil Buses) w/GVWR < 8,000 Ibs GM CONFIDENTIAL




BUILD AND TEST SPECIFICATION SHEET T.W.0. No: POR13-73 Page 3 of 27
TWO No : POR13-73 Seq No : 005 DPG No : Veh No : KS0027 Test No : 8035K
Test Purpose : To measure the R2 FMVSS 105 Validation performance of a MY 2000 JCS brake system.
Test Results : Vehicle completed test. See data for results.
Comments : Akebono AKNS161H front linings, Akebono AKNS161H rear linings, Firestone P265/70R 16 tires and ABS
software GM124BDA. Park brake section of test was omitted.
VEHICLE INFORMATION TIRE INFORMATION
Year : 2000 Engine : 5.3L/LMY Tire Size : P265/70R16
Brake RPO : JCS Transmission : A4/MT1 Tire Make : Firestone
Name Plate : Chevrolet Axle Ratio : 3.73:1 Tire Type : ALS
Veh Model : K15306 Single/Dual : Single Wheel Code : RJP
Vehicle VIN : 1GCFK16U4YXIl  Odo Cal: Wheel Size : 16X6.5 Steel
Wheel Base : 130.0 Engine RPM : Tire Pressure (PSI) : 40/40
TEST INFORMATION TEST WEIGHT (Ibs)
As Tested Design Weights
Procedure No : BS48V GVWR LLVW GVWR  LLVW
Test Type : FMVSS R2-105 Cert. Test {R2-5-105G-82) Front: 3414 2312 3411 3080
Rear: 3792 2612 3789 2458
Start Date : 04/28/98 Total : 7206 5824 7200 5538
Start Odo : 789 %Front: 47.4 55.2 474 55.6
Finish Date : 05/07/98 Tire Radius : 14.9 15.0 149 15.0
Finish Odo : 1435 Frt Axle to CG 68.4 58.3 68.4 57.7
CG Height |
Type : Disc, Delphi Series : KA
FRONT Rotor ASM : 157163628 Service Kit : 18026217AA
SYSTEM Rotor Size : 305 x 29 mm Noise Treat: CLD-6
Piston Dia : 51 mm Caliper ASM : 18025706/7BA
No Pistons : 2
Notes : CALIPER S/N L: R:
Material NY-Code Rivet/Bonded  Min Thick
Inboard : AKNS161H  NS161HEF  Bonded 0.502
Qutboard ;: AKNS161H NS161HEF Bonded 0.502
Type : Disc, Delphi Series :
REAR Rotor ASM :  15712802BA Service Kit : TX118361A
SYSTEM Rotor Size : 330x30 mm Noise Treat: None
Piston Dia : 45 mm Caliper ASM : 1802420011
No Pistons : 2 PB Service Kit :
PB Lining : PB Min ThK :
Notes : CALIPER S/N L: R:
Material NY-Code Rivet/Bonded  Min Thick
Inboard : AKNS161H NS161HEF Bonded 0.415
Outboard : AKNS161H NS161HEF Bonded 0.415
APPLY Booster Type : Vacuum/Tandem Master Cyl ASM :  18024194F
Size: 260T mm Code: XD
SYSTEM ASM: 18022485Q Dia: 34 mm
bed l‘-;Oft’_e: 4?321 Min Dis Frt Port: 129  ce
edal Ratio : :
v @ o Port: 128
Pedal Apply Radius : « psi Rear Po e
P.T.@50LBS: 45 mm P.T. @ 1001BS: 62 mm
Code: Meter / Split / Slope
BALANCE  Comb Valve ASM: None
SYSTEM Height Sens Valve : None
ANTI Anti Lock System : 4WAL Anti Lock Software Level : GM124BDA
LOCK Anti Lock Comments : EBC325 - System balance controlled by DRP,
Engjneer: T.R. HICKEY Date : 01/29/99
* Measurements in INCHES unless otherwise specified GM CONFIDENTIAL

SPECDKDX rev, 082495




MVSS 105 VALIDATION TEST 8035K [KS0027]
LP vs PEDAL FORCE w/ POWER - STATIC FLOOR CHECK

Qs %‘ SOT: ABS Software Version: GM124BDA .
o7 @ | | I =
{1 24 LEGEND
1 o] [*—* FRT_MSTA CYL HLP
} N |+——+ LEFT FRONT HLP
8 6——6 RIGHT FRONT HLP
. 1 |¢——© LEFT REAR HLP
g_ uq | ¥ RIGHT REAR HLP
A | |+———+ PEDAL TRAVEL o
1 8 *——% BOOSTER YACUUM
2 —
] <=
oo
mh_| DO
0o & 54|
2 1F ﬁ\ g
[N
—1 | Hm ™ et X . S X a— 5 X P
m o A =
N O F
— o
< |+ ] S
- Z - L
2 7S —— 5
S e
‘ ] g 7 H__,_,_L.J-«-"""'J—"'_”'-LWM'‘“—’-JL-_"‘-—‘-1 —
= L
S R = g a5
1R / ,@./féw—f’efgeﬂj L
I R M }_._—49"—” 0
[}
| “'38 / ’M ”e_’,_.’e"/é
N5 f =al [
- H -l
| g & | :
o) i
1 o < o 3
o i {
o :
23 1T o] I S
gt 7 @
S 1 I Py
[ B o
2 e | - g
=2 o ’ — —— —— — — — — ———C 4
e 40 60 80 100 120 140 160 180 200 e
PEDAL FORCE, LBS N




MVSS 105 VALIDATION TEST 8035K [KS0027]
LP vs PEDAL FORCE w/o POWER - STATIC FLOOR CHECK

8 SOT: ABS Software Version: GM124BDA .
] | i | (@]
< LEGEND
1 [*——* FAT MSTR CYL HLP
~J_| |+——+ LEFT FRONT HLP
8 @mme—m—> AIGHT FRONT HLP I
1|¢——¢ LEFT REAR HLP i
o [ RIGHT REAR HLP i
= | [-—— PEDAL TRAVEL |
o 8]
S | i
T
-
oo
DO | i
> Y
c | _
Fi - 9
HH
ol=) O
O | !
- —
- D
=z -
Mo =
O m
0O | R
o [ T
m |
= | H
N NZ
cCo 0
DO | F T
m SR
-] L W
38 L
HO_ ,,L——"-""L‘—"_-” R
3 n 2
0
° = e °
T (=)
23 o] g
0‘;‘" O 53
Ss o L i
Do . - &
Be 1 / _ 3
5% O L e ¥ =y — T — — — r—— — 1o s
@ [9)]
i 0 20 40 60 80 100 120 140 160 180 200 )
N
-J

PEDAL FORCE, LBS




MVSS 105 VALIDATION TEST 8035K [KS0027]
LP vs PEDAL FORCE w/ POWER -~ STATIC FLOOR CHECK

w8 EOT: ABS Software Version: GM124BDA .
o o I I I (O
1 9 LEGEND
i o ok FRT MSTHR CYL HLP
| | |+———* LEFT FRONT HLP
g||e——© RIGHT FRONT HLP
y 1|90——© LEFT REAR HLP
vl 1 [——X BIGHT REAR HLP
| A ||+ PEDAL TRAVEL o
ST l#*———* BOOSTER VACUUM
1 Zro
] ==
oo
w_| DO
ool - -\\’ !
o jJc L M
Ul = L O
~ | HD o P
m Do e
D | ol -
I- \ A N AY] hYA h¥] AT A2 A4 AvJ S LY A A B _‘
< [ EAd Al Fa) [a) Fa) Fa) ™ [a] Fal X N fal [ :U
r | 2~ L >
s | ma _p,___,_,.x.ﬁ..l-f-—" rﬁ
co o
_ | "UO_ H.‘/__,_l._'/-""f [ m
Z jj ’-"J‘__—-/ - -
o 18 — éﬂr—ae**a”*?er'
() == _\..-—-—”"'J" L
= _ [£21}0) 7 -BZ
=z 1co = oaana 5
T Do / - T
| M 0
SO ‘ULO- / W
- mo
- Ho- / M L
| N i ~
2 / fﬂ : <
1 8 - o
e i g
@ 1 . T
= 3 " o
=K 3 2
Z 1 <l I G
o= i P
=3 1 ] g
55 O_' O 13 T T T T T L] T T T T L) T T T T T T T T T T T L} L} Ll T T ¥ T o <(DD
- 0] 20 40 60 80 100 120 140 160 180 200 g’ |
PEDAL FORCE, LBS 2
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MVSS 105 VALIDATION TEST 8035K [KS0027]
LP vs PEDAL FORCE w/o POWER - STATIC FLOOR CHECK

PEDAL FORCE, LBS

8 EQOT: ABS Software Version: GM124BDA -
o I I I O
©. LEGEND
o #*e——ak FRT MSTR CYL HLP
~J_| |+—+ LEFT FRONT HLP
8 &——6 RIGHT FRONT HLP
16—~ {EFT REAR HLP
o [ RIGHT BEAR HLP
n | |~——" PEDAL TRAVEL -
o m
o—
T
~
oo
DO | i
i - U
n— L M
= s
[}
no -
S | 5
- —
H |
Z o
m =
o m
DO ] T
Jj -
m |
W L B
U1 rNEZ
cCo [
= ¥
M ] J/J_ﬂ,,l-— 0
28 S S -
Ho' M/_J//,Lf-""-
o || =
o o] N b3
° /f p o
’ z
3 =Yl 2
28 w1 /J/ I
o g— [ 1]
% > O s - 55
o e ' I J
5 ] - 3
8 . )
E% O— T T T T T T T T T ¥ T T ¥ T T T T T T T T T T T T T T T © §
=
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@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8035K VEHICLE # : KS0027 TEST WEIGHT: GVWR
AMBIENT TEMP.: WINDDIR./VEL: VA /<15 a|ODO: 34 | TIME: o 4o
Fronts (lbs) Rears (lbs) ‘ Total (Ibs) % Front

Test Weight: 3,411.00 3,789.00 7,200.00 47.4

Measured: 414 LI +rob6 47,32/
334 PRETEST CHECK

10 Stops, 40 mph between stops. Gear: Highest Gear Ratio (Example: Overdrive)
Deceleration: 10 ft/s? Interval: 1 mile

Speed: 30-0mph
Brake Temperature: Are recorded 0.2 to 0.1 mile prior to stop.

STOP MAXIMUM

PEDAL FORCE DECELERATION INITIAL SPEED STOP DISTANCE TEMPERATURE: *F
NUMBER Ib ft/s? mph t LE RE LR BA
N 812 2o 125, 3 22 [193 22 | Az
2 |27 .2 ic.?0 |20.5 07,5 43 P2 Tde |les
s |22 0.2 |30 RS 152 |18 | e {10z
4 AR .44 0.5 s A AT 133 |vaz,
5 252 C 4 ot 152\ s sl [y gl
& 20 o 0.0l 20 .(, 1320 g 132 | 705 | ' B
7 Jlo 026 N3 129 .S ey s | | AL
8 2.4 A.64 0.3 Vb8 S by |22ey | rea
9 et 10 2o 20,5 3 5 Le |1ed 1236 |21
10 202 D20 201 nz2.4 b 114 (243 214

In the event of instrumentation malfunction and / or repair, do not make more than 10 additional stops.

Recorded by: __ " Date:_% VA 12\ &

(rev. B548V 03JNS6) pg.9 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 4




TW.O. No: POR13-73 Page 9 of 27
m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 8035K VEHICLE # : KS0027 TEST WEIGHT: GVWR
AMBIENT TEMP.: WIND DIR./VEL.: VA /% 12 ne | ODO: 02 |TIME: 1015

3.35 FIRST EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150° - 200° F
Pedal Force: 15-150 Ib.
6 Stops:  Minimum Stopping Distance

No more than one whesl lock-up above 10 mph unless anti-lock controlled

TEST SPEED
. STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
T ft Ib AND
O
DESIRED|P| ACTUAL | MEASURED CORRECTED MiN MAX STABILITY COMMENTS
f2o. | =84 Sip3 49.2191.8
270,21 |28 . SCAS AN 1 'Ze
30 mph 370.8 |s2.2. 494 .42 S8 L | Yo | ARs
420.y 2.6 S22y 3.5 1322 | 28
5206 |So.8 iv 81 £330 (22.8| > rFE R
8202 |s2 o 20 fo 23,8 |2s < | g
1o, 195 6 12|24 Q2.8 | idt.)
2 R R 81 35 AR .
) Y A g |1 e. "
somph |22 10 ’ @, E‘o 1 { /rﬂl
Ao |isd b 139,22 2y I BT I
5|l % R LR 247 | nze |42
8l(..5 181 < Vim, ey Q7.8 | Ko 41,
Wind Speed: 1 Below 15 mph ( Any Direction ) [ ] Between 15 & 30 mph { Cannot be Headwind )
Recorded by: /M— Date: 23 A\Po\g

(rev, 8548V 03JN96) pg. 10 GM CONFIDENTIAL A2-5-105G-82 DATA SHEET # §




T.W.0. No: POR13-73 Page 10 of 27
@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8035K VEHICLE # : KS0027 TEST WEIGHT: GVWR
AMBIENT TEMP.: WIND DIR/VEL.: E/g PRI oDO: BT ' TIME:Z/‘;’J ood
3.3.6. BURNISH Gear: Highest Gear Ratio (Example: Overdrive) Speed: 40-0mph
Deceleration: 12 fi/s? Pedal Force: Limit does not apply here.
Initial Brake Temperature: 250° + 20° F.
Interval: Make stops at .5 mile intervals until average initial brake temperature across either axle reaches above

temperature. Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used. Notify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior to stop.

) Fed
BRAKE TEMPERATURE ° F.
STOP
{SECCNDARY SHOE OR HOTTEST PAD) STOP
NUMBER LF RE LR RR INTERVAL COMMENTS
t hag hag &6 [NSAT S =S [Sluided, sedbhiovo nvines, Weld stenge/ .1
10 LA | DB\ | 2o | 2B ’ég'\\r?o \ [ Srae rwdlnn'{
20 [23a] 236|226 [a2z \o%a O \ /
30 |23d |23 [2ax] a4 \

40 |233 (o3 |oan |24

/
50 333 | 22\ [ 28] ral W
60 2| 23| 2] 1038 .

70 e | 3\8] MG IR o Lo
80 |a34 |93\ [3e<] 2ai

(10 1330 (38 2 | a0 ]a8E, ==
10 [Yem | 208 2kt [ o

]
I
) [
0 |awla<|rxelaen|V ]f \
/

120 {305 | 306 ] 2es[nS [we o /
120 {205 | ozl oo ) /
140 205 303 |2 (o] W /
150 |56< | Do\ (048 |35 328 deve /
160 | A3 | 500 ol INSIER S ! /
170 | @& | @] 3\ | 2o [Sp e U/ [,
180 |\ | e [ [3S6 o vo \/ /

190|286 | 2492[2.87 | 289 |5 s [ssr.s
200 |23 |230|2a(|295|104t.7

( [T
RECORDED BM\)@“MQ // Don Loums F DATE &28-A8

Brake Adjustment (Post Burnish)

Adjust to manufacturer's recommendation manually or by making stops if the automatic adjusters were not locked out.
Record mathod used_L- N

Adjusted by: \’T/ A m Date:

Signature

(rev. 8548V 03JNG6) pg. 11 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET #6




TW.O. No: POR13-73 Page 11 of 27

UNIFORM TEST SPECIFICATIONS

Vehicile and Component Tests

TEST#: 8035K VEHICLE #: KS0027 TEST WEIGHT: GVWR
AMBIENT TEMP.: ~ 57_3"/;: isa = |WINDDIR./VEL: E /£ 18 . _in ODO: 1058 TIME: ©O4+20
3.3.7 SECOND EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature:  150° - 200° F
Pedal Force: 15-150 Ib.
6 Stops:  Minimum Stopping Distance
No more than one wheel lock-up above 10 mph unless anti-lock controlled
TEST SPEED
S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
g # b AND
DESIRED|P| ACTUAL MEASURED CORRECTED MIN MAX STABILITY COMMENTS
120.} | 56 6 ~4 o4 33,5 [113.3
270 & 022 T2 ~5.o e a
sompn 422 | S8 49 . 4, 2% o |leo.L| > PF Lot !
0.2 =4.2 NS .1 |V
5|20.1 1 52.5 So. 13 1.2 {3 .4
o2 |=s1d 49 .40 58. 6 | 1o
o [183.8 121 o Loz [ LA
.05 |18¢.8 Sy Jo0.8 e |/
somph | 0.2 | 181G BRI 1S 1120k | /oS
4l e AT D) 182, B2 8% ¢ [133.2 |l
5.2 B Y 6o oL e LA
oo, | x4 e A i (z2ig |V
Wind Speed: “I-Below 15 mph { Any Direction ) [ 1 Between 15 & 30 mph ( Cannot be Headwind )

Recorded by;

Date: 2OArHE

(rev. B548V 03JN26) pg. 12

GM CONFIDENTIAL

R2-5-105G-82 DATA SHEET #7




TWO. No: POR13-73 Page 12 of 27

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT: GVWR
ODO: 14 |TIME: of S

TEST #: 8035K
AMBIENT TEMP..732%% /< 10 %=

VEHICLE # :KS0027
WIND DIR./VEL.: ¢ af- o\

3.3.16 FIRST RE-BURNISH

Gear: Highest Gear Ratio (Example: Overdrive)
Deceleration: 12 ft/s?
Maintain Brake Temperature: 250° £ 20° F,
Interval:

Speed: 40 -0 mph
Pedal Force: Not Required

Make stops at .5 mile intervals until average initial brake temperature across either axle reaches abaove
temperature. Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used. Notify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior o stop.

BRAKE TEMPERATURE ° F.

STOP (SECONDARY SHOE OR HOTTEST PAD) STOP
NUMBER | 1r 1 = | 1n | AR | INTERVAL COMMENTS

1 204, |20 |1 |Aag —_—

10 [220 |- = |25 796 e Lo

20 220 |20 | 286 | T26 Lo

30 27y s 22| 280 ' o

3 2. 1> |72 | ol s
AECORDED BY _—L>— DATE —e A

Brake Adjustment (Pest Burnish)

Adjust to manufacturer’s(reﬁgr(mendaﬁun manually or by making stops if the automatic adjusters were not locked out.
Record method used.

™ <

ADJUSTED BY:__ —— DATE: =~ O

Signature

(rev. 8548V 03JNI6) pg. 13 GM CONFIDENTIAL

A2-5-105G-82 DATASHEET #8




TW.O. No: POR13-73 Page 13 of 27

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8035K

VEHICLE #: KS0027

TEST WEIGHT: LLVW

AMBIENT TEMP.: 752’[’—/& ro0's | WIND DIR. / VEL.: w0 /f\;. v | ODOZ > TIME: 124<=,
Fronts (ibs) Rears (lbs) Total {Ibs) % Front
Test Weight: 3,080.00 2,458.00 5,538.00 55.6
Measured: B2 2ot S B24 55 1%/,
3.3.10 THIRD EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature:  150° - 200° F
Pedal Force: 15-150 |b.
6 Stops:  Minimum Stopping Distance
No moere than one wheel lock-up above 10 mph unless anti-lock controlled
TEST SPEED
s STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
o f. Ib AND
DESIRED|P} ACTUAL MEASURED CORRECTED MIN MAX STABILITY COMMENTS
1| (o0 A 108 o 12 247 fizga | NP
ol 0. 5 U PR o vyal o
3| b e BT 117 & - AN
60 mph
alGo. o %\ .0 I oo S |'ee o | Mg
5{f, 7, R 127 42 S | T /'::
6| (v, ) N e sUs [ 3 [ Aes
Wind Speed:  "{4-Below 15 mph ( Any Direction ) { ] Batween 15 & 30 mph ( Cannot be Headwind )

Recorded by; A Date:_50QA &

GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 13

(rev. B548V 03JNGE) pg. 16




TW.O. No: POR13-73 Page 14 of 27

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT: LLVW
ODO: 1128 TIME: 44 -0

—r'-:fUnD Von @ e

TEST #: 8035K
AMBIENT TEMP.: 7 22° /& . 2"z

VEHICLE #: KS0027
WINDDIR./VEL. & /= . . _~

3.3.11  PARTIAL FAILURE (HYDRAULIC SYSTEM)
4 Stops:

Gear:

Minimum Stopping Distance

Highest Gear Ratio (Example: Overdrive}
150° - 200° F.

60 - 0 mph

Wheel lock-up permitted at any sped

Initial Brake Temperature:

Speed

Lockup:

3.3.11.1 Fluid level indicators, Remove brake fluid from one chamber of master cylinder reserveir until level is less than manufacturer’s safe level,

or to less than 1/4 of the chamber fluid capa%,whiohever results in the higher level. Replace m/c cap, turn ignition on, and allow one minute.
Record fluid lovel indicator operation. Yes No, N/A,

3,3.11,2 Differential Pressure Indicators. Cause complete loss of one portion of brake system. Racord brake pedal force or brake pressure

differential to cause brake system failurs indicator to operate. PR b
Prass: psi. N/A -
=
3.3.11.3 Subsystem Failed: __ =~ " Meathod of Simulating Failure: ICN} .‘/f*S'\. VAN
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
4 b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
o3 | 2064 | 2440 |S0.3 209 Y Euf |
o0 mpn PLEC1S 22401230 |18 Y Y Puls3
sjlee,y | 2258 | 283.6 [s89 |izsg )4 IZ 4
e d 2805 | 2383 |-2.3]240 y L
3.3.11.4 Restore brakes to normal operation and bleed brakes thoroughly {if required).
3.3.11.5 Repeat 3.3.11.1 through 3.3.11.4 above for the other subsystems of brake system:
Fluid Level Indicatars: Yes Ne N/A
Differential Pressure Indicators:,
PF- Ib., Press; psi. NA
. : t RN
Subsystem Failad: _& « 5137 Methed of Simulating Failure: - viie' Ve v €
TEST SPEED WHEELSLIDE
STOPPING DISTANGE PEDAL FORCE WARNING
ft b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
=g |22l | 3%.7 [P ey Y SAE LA RS 2de 2
60 o 2lb0. ) 12868 12776 1238 | 263 y fps e 4
. |3»2.1 12883 1.8 [t4l6 Y ) - Ldr 6
PN - 1
o g | Zaa 3897 [4sofioa] Y s, Ripn 8

Restore system to normal and bleed thoroughly (if required). Repeat for other subsystemns as required.

Wind Speed: [ Below 15 mph (any direction) [ ] Between 15 & 30 mph (cannot be headwind}

Date: ’/C" (A{ 16

R2-5-105G-82 DATA SHEET # 14

Recorded by -

(rev. B548V 02JN9E) pg. 17

GM CONFIDENTIAL




TW.O. No: POR13-73 Page 15 of 27

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT; GVWR

TEST #: 8035K

VEHICLE #: KS0027

AMBIENT TEMP.: 722'1‘./4 lop ‘- WIND DIR./VEL.: » ‘L,( e ©DOo: 1Y Sg TIME: 3¢, 5SS
Fronts (ibs) Rears (lbs) Total (lbs) % Front
Test Weight: 3,411.00 3,789.00 7,200.00 47 4
Measured: 2424, 2184 +7Z\vo A7 a0,
3312 PARTIAL FAILURE (HYDRAULIC SYSTEM) Aund T/ﬁY){}(J
33121  REPEAT33.11. Fluid Leval Indicator: ~ Yes __ 7" No N/A
Differential Pressure Indicator:  PF b Pressure: psi N/A -
4 Stops:  Minimum Stopping Distance Pedal Force:  15- 150 1bs.
Gear: Highest Gear Ratio (Example: Overdrive) 60 - 0 mph

Speed

Initial Brake Temperature: 150° - 200° F.

Lockup: Whesl lock-up permitted at any speed.
’ )
Subsystem Failed: __ < C G ¥~ Method of Simulating Failure: =21 2k 5 S VAAE
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
ft b LIGHTS AND
T OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
W2 | z2as ™ 29794 |43 4 g Y ey
o mon PleC 2 2623 |26l te]%y 01242 y G
mp
e A |266.2 | 267 cgf8221233] Y - 5
qroz fzen v peg s Hoghan] Y _ 3
Restore brakes to normal operation and bleed brakes thoroughly .
Repeat 3.3.11 for the other subsystem of brake system:
Fluid Level Indicators: Yes No N/A
Differential Prossure Indicators:.
PF- b, Press; pst. NA
— ‘ L. 5
Subsystem Failed: ™ 2 ™" Method of Simulating Failure;__ = “ E)L( TS v T
)
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FCRCE WARNING
# b LIGHTS AND
- OPERATION
DESIRED ACTUAL | MEASURED JCORRECTED] MIN MAX Y/N STABILITY COMMENTS
1
e & |za8.0 (242 0 |bl.2] 228 vl Curd 2
A R I Bl ER A 2 Y/ " - 4
60 mph — e — \ - =
Bl b |7 s 321823 a6l / L = L
-~ 4 "t 1 -
4l o o 12Ty Jéo 1SS Y A 8

Restore system to normal and bleed theroughly (if required). Repeat for other subsystems as required.

[ ] Between 15 & 30 mph {cannot be headwind)

Date: O { f\f\\fq g

R2-5-105G-82 DATA SHEET # 15

Wind Speed:m,Below 15 mph {any direction}
Recorded by ”\/‘_’3-—'\

GM CONFIDENTIAL

{rev. 8548V 03.JN98) pg. 18
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@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8035K VEHICLE #: KS0027 TEST WEIGHT: GVWR

AMBIENT TEMP.: ?SZ'F/( 120" | WIND DIR./VEL.\/A/‘_ vv . o~ |ODO: V3T TIME: & 2o

PARTIAL FAILURE (APPLY SYSTEM)
Pedal Forca: 15- 150 1b 4 Stops:  Minimum Stopping Distance
Gear: Highest Gear Ratio {(Example: Overdrive) Wheel lock-up:  Permitted at any speed

Initial Brake Temperature: 150° - 200°F.
3.3.13 SERVICE BRAKE SYSTEM - PARATIAL FAILURE ANTILOCK AND/OR VARIABLE PROPCHATIONING SYSTEMS (Where applicable)

Disconnect functicnal powar source or otherwise render antilock system Inop%rative.
Methad of simulating failure__ Vealhle oo o 4ot MG ’“D—C'G /‘('3,2'\3.. o

i

TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
a b LIGHTS AND
- OPERATION
DESIRED ACTUAL MEASURED [CORRECTED MIN MAX YN STABILITY COMMENTS
o5 |zoe.4|2er 135|210 Lo s Y Pl D
0 mon 2. L |202 2 |z vz il B 44,2 Y CUE el L, winhdade L2V g
mpl - -
ey |[7ig s |2pran 188 o a Y LE st
alp 274, 2 272 <2 220 |82 e N oo € o LEL, -]

Restore antilock system to normal cperation.

e el Yo bR ALl Sl Ll

Discennact variable proportioning system (if applicable). Method of simulating failar &y S 4 Lile

TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
o b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED{ MIN MAX Y/N STABILITY GOMMENTS
R 3 N N -
Nors |28 8 277 o243 5 / o o -
60 mon | 0.1 | 23.8 [Fodvn s 12 v e
mp P .
sl 4 7ol |7rose|zd Al Y SEREREYS
o ko NI E R o s

Restore variable proportioning system to normal operation. Repeat for each subsystem provided.
3.3.14  Service Brake System - Inoperative Brake Power Unit or Brake Power Assist Unit. Perform either 3.3.14.1. or 3.3.14.2,
3,3.14.1 Disconnect the primary source of power. (Deplets all reserve power capability).

. - y

Mathod of rendeting inoperative, L e 2 TR e T R S S 2
TEST SPEED WHEELSLIDE
STOPPING DISTANGE PEDAL FORCE WARNING
" b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED] MIN MAX Y/N STABILITY COMMENTS
272 RS R (A N R . >l L
2|t n 2 s 224 az P v e
80 mph AP o A2 A /4 | bt
2] syt e e s
S| L |2 - Py Mo s 3
s/ rs [Tez 8 |25 o |28 2k r .

Restore system to normal and bised thoroughly (if requirad). Repeat for other subsystems as required.
Wind Speed: "YYBelow 15 mph (any direction) [ ] Between 15 & 30 mph (cannot be headwind)
Recorded by _ g Date:_ O\ A,\\(Qii:i

{rev. 8548V 03JN9B} pg. 19 GM CONFIDENTIAL A2-5-105G-82 DATA SHEET # 16
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@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8035K VEHICLE #: KS0027 TEST WEIGHT: GVWH
AMBIENT TEMP.: » - *° “ - 5o [WINDDIR./VEL:Yo /2 - _ v b JODO! 22 . o TIME: 12 -

3.3.15 FIRST FADE AND RECOVERY
Gear:  Highest Gear Ratio (Example: Overdrive}

NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.
3.3.15.1 Baseline - 3 stops. Speed: 30 - 0 mph. Deceleration: 10 ftfs2.

Initial Brake Temperature: 150° - 200° F. Pedal Force: 10- 60 Ibs.

3.3,15.2 Fade - 10 stops. Speed: 60 - 0 mph. Decsleration: Obtain 15 ft'sWITHIN 1 SECOND without exceeding 150 Ib pedal force.
Initial Brake Temperatura (1st stop): 130" - 150° F.
Interval: 0.4 mile. Accelerate immediately to initial speed after each stop.
Interval: 1.0 mile. After 10th fade stop, drive 1 mile @ 30 mph, then immediately into recovery stops.

3,3.15.3 Recovery - 5 stops. Speed: 30 - O mph. Deceleration: 10 ft/sZInterval: 1.0 mile. Accelerate immediately to initial stop speed after each stop.
Max. Pedal Force: Stop 1- 4, 150 b max., Stop 5, Baseline + 20 |bs. Min. Pedal Force: Stops 1 -5, Baseline - 10 |b, or 0.6 * Baseline, whichever
is lower (>5 1b.).

MAXIMUM
STOP PEDAL FORCE | DECELERATION TEMPERATURE " F. COMMENTS
NUMBER Ib ftis? LF RF LR RR
1 22, L L0, 3= e fide [ et 30
2 2.5 1. 26 Lol 1163 [ '8a | 158
3 2l o N EEN S A S A R T et
Avg. -0 31, —_ — | - _,_ ,
1 AV, 7 1o 22 1 e |13 hsd
2 |45 TR ES M C T e A
3 |l g th, 49 we 1 zag o |2
4 |ulo .29 234 | 244 |74 | 286
5 3.1 b B ddo | 4ony |47 [ 450
& 02 k6 Ay Yoy | 132 | ol
7 e 4.2 O A N B fv\clc,fi»d’u.;-da.‘ Yoo, 0b, 2RE
s felT 3 26 Lot AT §=s [ S |
s {30z 'L e 44 1625 | 12 [eob
1[4 Vo 1o ) 02 |6 |2 | hdo
1 |71 .42 - [aeltes [Lse | rrad iocoveny !
2 |25 1. 60 o 497 [a30 Bac J
3 |18 1l.re 73t Aoy | 52 233
4 |zo.5 .2\ 2 [ A med |z
5 Y18 N, 20 Z6d | N | Tl |6

wind Spesd: ’n_§>Be|ow 15 mph (any direction) [ ] Between 15 & 30 mph (cannot be headwind)

Recorded by pas Date: (("/,“/ng

(rev. 8548Y 03JN9B) pg. 20 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 19
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@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8035K VEHICLE #: KS0027 TEST WEIGHT: GVWR
AMBIENT TEMP.: >~ 7™ /< 1oo%c |WINDDIR./VEL: YA /< < . +_|0ODO:127 2 |TIMEdAo

3.3.16 SECOND RE-BURNISH
Goar:  Highest Gear Ratio (Example: Overdrive) Pedal Force: Not Required

Speed: 40 - 0mph Decsleration: 12 tys?

Interval; Make stops at .5 mile intervals until averaga initial brake temperature (250° + 20° F.) actoss either axle reaches above temperafure.
Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature, do not exceed 1.0 mile interval. Temperatures may exceed
250° F. if 1 mile intervals are used. Maintain 40 mph cocling speed. Brake temperatures are recerded 0.2 to 0.1 miles prior to stop.

BRAKE TEMPERATURE DEGREES F
STOP SECONDARY SHOE OR HOTTEST PAD STOP COMMENTS
NUMBER LF RF LR RR INTERVAL
1 RS BTS2 W Ar- A A I 2aa -
10 224 1223 |z3a [293 |po- i
20 22y |78 282 |2 Lo
30 2re | 2.2 | Iwz |Tes Lo
35 1ig {2 78 Zod l.o
RECORDED BY — pate LM 8

Brake Adjustment (Post Burnish}
Adjust to manufacturer's recommendation manually or by making stops if the automatic adjusters were not locked out.

Record method used: _ & v T o~ - ¢

Date:

Signature

Adjusted by

GM CONFIDENTIAL R2-5-105G-B2 DATA SHEET # 20

(rev. 8548V 03JN96) pg. 21




T.W.0. No: POR13~73 Page 18 of 27

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests
TEST WEIGHT: GVWR
oDo: \24+S  |TIME: p&o

TEST#: 8035K
AMBIENT TEMP.: 727°¢ /4 100° =

3.3.17 SECOND FADE AND RECOVERY
Gear:  Highest Gear Ratio {Example: Overdrive)
NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.
Baseline - 3 stops. Speed: 30- 0 mph. Deceleration: 10 ft/s2
Pedal Forca: 10 - 60 fbs.

Fade - 15 stops. Speed: 60- 0 mph. Deceleration: Obtain 15 ft/sWITHIN 1 SECOND without exceeding 150 |b pedal force.

Initial Brake Temperature {1st stop): 130° - 150°F.

interval: 0.4 mile. Accelerate immediately to initial speed after sach stop.

Interval: 1.0 mile. Aiter 15th fade stop, drive 1 mile at 30 mph, then immediately into recovery stops.

Recovary - 5 stops. Speed: 30- 0 mph. Deceleration: 10 fi/szInterval: 1.0 mile, Accelerate immediately to initial stop speed after each stop.
Max. Pedal Force: Stop 1 - 4, 150 Ib max., Stop 5, Baseline + 20 Ibs, Min. Pedal Force: Stops 1 -5, Baseline - 10 Ib, or 0.6 * Baseline, whichever is
fower {» 5 Ib.}.

VEHICLE #: KS0027
WIND DIR./ VEL.: YA /£ 1= v ot

MAXIMUM
SToP PEDAL FORCE | DECELERATION TEMPERATURE °F. COMMENTS
NUMBER b fifs2 LF RF LA RR
1| 2v.Z 0.8 IS lb | b
2 | Zv. o F2.85 VIt nad e | ez
3 & 8 1O, 72y IR& 1 &EA | AS |V
Avg. T3 - — —_ —_ —_—
11228 6. o iy vy |y 24
2 |4l I 22 188 |88 | Toy f 70
3 1469 i 44 262 1230 (28 |282
4 |74 5 D | 243 |74 | 756 | 774
5 | 709 1 .56 dor [doxn [N [A
6 |128.8 e So Aot | 46S [dee |43
7 |30 .08 Sz | S |fod [She
8 |23 8 ‘33 A | eo |22 {028
I E ERE 14 oz |=38 |84
10 |23 2 - 4% |2 | 220
L A ' Ao b8 |l 22 {652
12 7% ‘b .1% o2 [EBL | kLT |63
1322 4 Wk S2 22C |20 |86 [204
1w |25 1 b7 | Mo |326 | o) | P23 ‘
15 |39.8 o2 36 [ 342 |2 |33 Vero Al e
1 Z2. 1L .22 27 | 642 | 636 |654 Yoo b, e ) e !
2 [203 N2 3 418 [s2s 226 ] 5 ‘
3 1188 o, 34 252 1424 |A6o |43
4 |21 S =Y 22 1250 [doos Laa | Dod -0 0 o e dad!
L 1037 222 {243 |22 |26 2 B
WindSpeed:%Beloww mph (any direction) [ ] Between 15 & 30 mph (cannot be headwind)
Recorded by \’/-/\—-/\ Date: COZA\‘/&[&

GM CONFIDENTIAL FR2-5-105G-82 DATA SHEET # 21

{rev. 8548V 03JNS6G) pg. 22




TW.O. No: POR13-73 Page 20 of 27
m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 8035K VEHICLE #: KS0027 TEST WEIGHT: GVWR
AMBIENTTEMP.: >22°¢ < 15,°c |WINDDIR./VEL: VA /%15, ..o~ |ODO: 1202 |TIME: o0

3.3.16 THIRD RE-BURNISH

Gear: Highest Gear Ratio (Example; Overdrive) Pedal Force: Not Required
Spesad:. 40 - Omph Deceleration: 12 ft/s2

Initial Brake Temperature: 250° + 20° F.

Interval: Make stops at .5 mile intervals until average initial brake temparature (250 » 20° F.) across either axle reaches above temperature,
Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature, do not exceed 1.0 mile interval, Temperatures may exceed
250° F, if 1 mile intervals are used. Maintain 40 mph cooling speed. Brake temperatures are recorded 0.2 to 0.1 miiles prior to stop.

BRAKE TEMPERATURE °F
STOP SECONDARY SHOE OR HOTTEST PAD STOP COMMENTS
NUMBER LF RF LR RR INTERVAL
1 1S (o | 1Sy [ | —_

10 RN % | T 6.9 -1l

20 704 |71 252 | Te) fea

30 7o ¥ |TL A | Teo 1. o

a5 200 712 241 | 2T =
RECORDED 8Y____ o DATE_ Olp M Y8

Brake Adjustment {Post Burnish})

Adjust to manutacturer’s reconlmendaﬁop manually or by making stops if the automatic adjusters wera not locked out.
Record method used: _(c o ' 7 o S

vy /ﬂ\ —_
Adjusted by Date:
Signature

(rev. 8548V 03JNSE) pg. 28 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 22




TW.O. No: POR13-73 Page 21 of 27
@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 8035K VEHICLE #: KS0027 TEST WEIGHT: GVWR
AMBIENT TEMP.:> 22°/ 150" £ |WINDDIR./VEL.: VA/2 1= v |ODO: 1223 TIME: &% 1o

3.3.19 FOURTH EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150° - 200° F
Pedal Force: 15-150 Ib.
Stops as Noted below:  Minimum Stopping Distance

No more than one wheel lock-up above 10 mph unless anti-lock controlled

TEST SPEED
STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
S
T ft. Ib AND
O
DESIRED{P| ACTUAL MEASURED CORRECTED MIN MAX STABILITY COMMENTS
2¢.8 | 434 415 b | 1263 ] A2s
220.2 <.8 13 93 22 [ /H,>
3l 20 .2 A6 .3 14.3g Aoy [1223 | v
30 mph - . - :
dzon i1 8 A4 18,6 1 '+ | Aes
5[ C0. 2 13 £< 92 27 o174 A
4703 Ay A T WA [7er | A
| Lo ‘10 163,22 BNt A
2 0S '10.¢ '3 3B £2.S | 2h | AS
3in 3 JES ey Y 2 Ve |l
60 mph P ). b qjj, 2k ;{f a
4o 17 2 1+ 1 e Ve g 5 DS AT
5({0_(9 [14‘_1 f:\.‘_)_—-‘l(c) (r’,_q-» 171 < ,rlw"
6o e e b N
NOTE: For vehicles with speed attainable in 2 miles of not less than 14 _{nS)h
Record speed attainable in 2 miles & mph.
1l 7 3 “ar A e A vio bveas | LS
280. L [ R 231 4o SN AER N
omehdalay o | tro ez e [le btz ]l
re.s | 2wz | 233 to w22 |12p.0 | hed
Wind Speed:  “J{-Below 15 mph ( Any Direction ) [ ] Between 15 & 30 mph { Cannot be Headwind )
Yy
Recorded by: -B" Date: D6 ‘V\\{ 18

{rev. 8548V 03JN95} pg. 24 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 23
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@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST #: 8035K VEHICLE #: KS0027 TEST WEIGHT: GVWR
AMBIENTTEMP.: » 27°/ .8= « |WINDDIR./VEL: ¥4/ < ;2 o | ODOIVRNY S TIME: 248

3.3.20 WATER RECOVERY

Force:  (Readings may be terminated at 5 mph although decsleration must be maintained threughout stop).
3.3.20.1 Baseline - 3 stops. Speed: 20 - 0 mph
Gear: Highest Gear Ratio (Example: Overdrive)
Pedal Force: 10 - 60 Ibs.
Deceleration: 10 ft/s2

Initial Brake Temperatura: 150° - 200" F.

MAXIMUM
STOP | PEDAL FORCE | DECELERATION TEMPERATURE °F. COMMENTS
NUMBER Ib fi/s2 LF RF LR RR
L A OB o} | o2 | 1438 143
2 |Z2%.¢6 4 a1 | 1aa] L4 | S6
I |6l o\ [ 184 | A
avg |6y — - | -1~ 1-

3.3.20.2WET RECOVERY - 5 STOPS

(&) With brakes fully released at all times, wet brakes for at least 2 minutes by driving at a speed of 5 mph maximum in any combinatic
reverse and forward directions, in & trough with water depth of 6.01in.

(b) After leaving trough, immediately accalerate at maximum rate to 3¢ mph without brake application, Make 5 successive stops, each from
30 mph at deceleration of 10 ft/s2 In normal driving gear, After each stop, except the last, immediately accelerate at maximum rate
to 30 mph and begin the next stop.

Each stop must obtain a 10 to 10,5 fi/s? deceleration using a ramp apply not a spike apply. Maintain 10 ft/s2 throughout stop.

PEDAL FORCE:

Max. Pedal Force: Stops 1-4, 150 |b., Stop 5, Baseline avg. + 60 1b, ( < 1101b.)
Min, Pedal Force: Baseline avg. - 10 |b. or 0.6 * Bassline, whichever is lower (> 5(b. }

MAXIMUM
STOP | pEDAL FORCE { DECELERATION COMMENTS

NUMBER b f/sz
1 LR V7?14
2 121.3% .13
s |23 ¢ Sy
4 234 .2
s v 4 R

Recorded by: A Date: O & MMAB

(rev. 8548V 03IN96) pg. 25 GM CONEIDENTIAL A2-5-105G-82 DATA SHEET # 24
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT: GVWR

TEST #: 8035K

VEHICLE #: KSC027

b4 . £ —
AMBIENT TEMP.. 7 z2 Sreat, & WINDDIR./VEL: = '+ =5 v, 0DO: EES TIME: M3} <
3.3.21 SPIKE STOPS
(a) Foree - Controlled Stops, Make 10 succassive Spike Stops.
Pedal Force: 200 Ib in 0.08 seconds of less. 200 |b minimum required throughout stop.
Lock - up:  Wheel lock - up permitted at any spesd.
Speed: 30-0mph
Gear: Neutral
Initial Brake Temperatura; 150° - 200° F, average across axle.
10 Stops
INITIAL TIME TO REACH MAINTAIN
STCP | PEDAL FORCE 200 Ib
SPEED PEDAL FORCE 200 lbs CCMMENTS
NUMBER Ib mph seconds — e,
1 22T -R= 0.0% ~S5.8
2 o5y | Bot C.0% 262 .4
s 224 o | 30,2 0. 04 7n
4 T2 BN C.rd 288 .7,
5 E) 20,0 D.65 2%2.2
6 | Tl Z0.% 0.0 43 O
L A Z0.8 0,05 2o
s | 2t o2 | 0.04 =
o | 274.2 0.8 0.04 22 |
10 327 Zo R G0 AT
(b} Effectiveness (Check) Stops
Pedal Force: 15-150 b
Speed: G60-0mph
Gear: Neutral
& Stops for Minimum Stopping Distance
TEST SPEED MPH
STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
]
T . ib AND
© STABILITY COMMENTS
DESIRED |P}| ACTUAL MEASURED CORRECTED MIN MaX
A,
1 Lo.6 122.5 12 . 08 s 2o A
- ' -~ C, oo 1
2l v o 1206 o bnz'a\ AR e \53,1 v e L J;
al ~ I a = oA o Five A,"
&0 mph Ll - . - o :.:q,‘ ? S [ e {
4 Lot 1A 20 705 11335 | tvee st
- > 1 )
5| (0.0, o) 2 T YA N2 236 | My
) 4 O
8 Lo i L2 L A g A | Heo] /a8
Wind Speed: V] Below 15 mph ( Any Direction ) [ ] Between 15 & 30 mph { Cannot be Headwind )
e e = L
Recorded by: —_— Finish ODO: AL pate: _ O MWYHE
(rev. 8548V 03JNSE) py. 26 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 25
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TIME: /-,
NO

TEST #: 8035K

FINAL INSPECTION

VEHICLE # : KS0027 QDC: ,¢rer

3322

3.3.22.1 Test completed without detachment or fracture of any componeant of the braking systems, such as
brake springs, brake shoe or disc pad facing, other than minor cracks. A majer crack does not meet !
requirement. A major crack is a crack across the shos with an obvious gap.

All mechanical compenants of the braking system are intact and functional

Friction facing tearout does not exceed 10% of the lining on any single frictional element.
3.3.22.2 Test completed without any visible brake fluid or lubricant on:

(1) the friction surtace of the brake

(?) atthe master cylinder

(3) at the power unit reservoir cover

KRR RER

(4) at the seal and fillar openings

in LH D"’K & RH D5k LINING TC DRUM CLEARANCE
/] contacT | alaze [streak.| opust OTHER COMMENTS
PRI \F oo *| ¢ 7 L7 | 27
OR RErop *| L7 t7 | 27
our  |soe Rl 7 | L7 | LT
RR toco %} L7 L7 | T
sec  |Frpo *ler g7 | 27
oR RErop % ¢7 | ¢7r | L7
N WRypo %\ 77 | b7” | L7
RRypgp | £7 127 |27
% /) RESIN | BLUING | RINGING |STREAKS| FINISH
DBW LF o 7 L7 L7 £7 s v
oR RE L7~ L7 L7 éf Laloss o
- La L7 7 | LT (ofoss %
o9 [z o7 147 ler (lossse
Recorded by: / ﬂﬂ/ 57/’-4 < Date: 5 -./- ?f

NOTE: Sections 3.3.22.4, 3.3.225, and 3.3.22.6 may be completed using engineering documentation, i.e., drawings,

layouts, or lab tests.

3.3.224

3.3.225

33228

3.3.23

(rev. 8548V

Measure minimum reserveir fluids capacity

Method Used.

Reference "Motor Vehicle Safety Compliance Summary”

Inspect labeling (master cylinder, brake power unit, elc.).

Method Used.

Reference "Motor Vehicle Safety Compliance Summary"

Inspect brake system indicator lamps method used.

Method Used.

Reference "Motor Vehicle Safety Compliance Summary”

Moving barrier Test

Method Used.

03JN9B) pg. 27

Reference "Motor Vehicle Safety Compliance Summary®

GM CONFIDENTIAL

R3-5-106G-81 DATA SHEET # 26




MVSS105 TEST 8035K, VEHICLE KS0027
FIRST FADE STOP #6
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MVSS105 TEST 8035K, VEHICLE KS0027
FIRST FADE STOP #7
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MVSS105 TEST 8035K, VEHICLE KS0027
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Model Year Platform Model # Requirement # | UPC/Veh. Partition Procedure # Project # PER/Report #
2000 GMT830 25306 See Below 5 8548V 8005C POR13-74
Seq. 005

NAO Evaluation Report

GM Confidential

Reference Issue Report (IR) #: Category:
Date: _30Dec98 X Final
Title: _Brake System Testing [] Interim
[J Reissue Date of Reissue:
To: R.J. Hicks
From: _T.R. Hickey Dates of Evaluation: 19Mar98 to 28Mar88

Objective: To measure the B2 FMVSS 105 Validation performance of a MY 2000 JH6 brake system. Park
brake section of test omitted.

Conclusions: Vehicle completed test.

Requirements: GMT800 VTS, Rev 3+, 17Augg97 / GMT800 20.4, Rev.-15, 14Sep98
3.2.1.1.3.1 The vehicle shall comply with all requirements specified in FMVSS 105,

Design Evaluated:

Name Veh/Buck/Part No./RPO Revision Date/Level
Brake System CS50628/JH6

Procedure/Method: Procedure 8548V

Results: Vehicle completed test. Park brake section was not performed. See summary sheet for results.

mz\xw\la‘, 2-9-91 WM =

Author:  UT.R.Hickey | Date: Approver: ° R.Rglewski Date:
Engineer- Supetrvisor—

Brake Test/Development GMTG Brake Development/Validation
DPG DPG

GM CONFIDENTIAL




GENERAL MOTORS CORPORATION Uniform Test Specifications

Truck Engineering Operation Vehicle and Component Tests
TW.C. No: POR13-74 Page 2 of 24

VEHICLE: CS0628  Make: CHEVROLET  Madel: C25906  we: 130.00  Axle: 3.73:1 SINGLE  Test No.: 8005C
Engine; 8.1L/L1B  Transmission: A4/MT1 Tires: FIRESTONE  LT245/75R16E 50/80 TWO Nuenber: POR13-74
PURPOSE: TO MEASURE THE R2 FMVSS 105 VALIDATION PERFORMANCE OF A MY 2000 JH6 BRAKE SYSTEM.

RESULTS: VEHICLE COMPLETED TEST AND MET ALL REQUIREMENTS. PARK BRAKE SECTION OF TEST WAS OMITTED.

BRAKES: 2000 JHE Size/Type W/Pist. Dia.  Linings Total Fromt %Front
Fronts: 325x38 mm / DISC 2 x 57 mm  AKNSI16lH GVWR 8598 3334 38.8
Rears: 330x28 mm / DISC 2 x 51 mm  AKNS1elH LlLvw 6334 3438 54.3
APPLY SYSTEM: Booster HYDRAULIC M/C Dia. 37 mm Pedal Ratio: 6.4:1
ANTI-LOCK: 4WAL / EBC325 / G3A1Z20AP
BALANCE SYSTEM: DRP TEST LOCATION: DPG EAST STR From Date: J9MRGE 2689 To Date: 28MR98 3324
TEST PCORTIONS REQ. TEST %PASS APPLY FORCE COMMENTS
RESULTS {Failed) MAX
ist 30 mph 72 it 45 ft 37% 124 ABS ACT.
Eff, 60 mph 267 ft 169 ft 37% 140 ABS ACT.
2nd 30 mph 57 ft 44 ft 24% 133 ABS ACT.
Eff. 60 mph 216 159 ft 27% 140 ABS ACT.
PARK GVWR Uphill 80 Ibs w/Hndl.
BRAKE GVWR Dnhill 125 Ibs pedal
LLVW Uphiil Hold § minutes
LLVW Dnbhill Warn Lt Cpr.
3rd 60 mph 242 ft 151 ft 37% 126 ABS ACT.
Eff.
Partial LLVW Rears Only B17 ft 397 Tt 23% 148 LT.N/A 1bs. Passed
System  LLVW Frts Only 217 ft 58% 133 LT.N/A 1bs. or
60 mph GVYWR Rears Only 307 Tt 41% 134 LT.N/A 1bs. (Failed)
GVYWR Fris Only 287 ft 45% 145 LT.N/A 1bs.
Failed Anti-Lock 60 mph 517 ft 169 ft 67% 77 DRP ACT. NO W/S
Comp. L.S.P.V. 179 ft 65% 65 L/R W/S
Failed Sys 1 60 mph 517 ft 341 it 34% 148 NO ABS NO W/S
Power Sys 2
1st Baseline 30 mph  10-60 lbs 10 fL/sec? 21% 21 0K
Fade Fade 1-5 60 mph 15 ft/sec2? 15 ft/sec? 76% 51 0K
Fade 6-10 60 mph  5-15 ft/sec2 15 ft/sec2 70% 60 ODOR
Rec 1-4 30 mph 10 ft/sec2 10 ft/sec2 98% 23 0K
Rec & 30 mph  Base + 201bs 10 ft/sec? 93% 20 OK
2nd Baseline 30 mph  10-60 Ibs 10 ft/sec? 19% 19 oK
Fade Fade 1-10 60 mph 15 ft/sec2 15 ft/sec? 86% 38 0K
Fade 11-1560 mph  5-15 ft/sec2 15 ft/sec2 86% 38 0DOR
Rec 1-4 30 mph 10 ftfsec2 10 ftisec2 95% 26 0K
Rec 5 30 mph Base + 201bs 10 ft/sec? 993 19 0K
4th 30 mph 72t 43 ft 40% 130 ABS ACT. DRP ACT.
Eff. 60 mph 267 it 161 Tt 40% 138 ABS ACT. DRP ACT.
80 mph 510 ft 269 ft A7% 129 ABS ACT. DRP ACT.
Water Baseline 30 mph  10-60 Ibs 10 ft/sec? 25% 23 S.5.5
Rec. Rec 1-4 30 mph  10ft/sec2 10 ft/secz 99% 24 §.8.5
Rec 5 30 mph Base + 45 1bs 10 ft/sec2 95% 25 5.5.%
Spike 10 Spikes 30 mph 200 lbs Yes 326
Stops .08 sec.
Final 60 mph 267 ft 154 ft 42% 137 ABS & DRP ACT.
Eff.

* unless otherwise specified, the max apply force will be 150 Ibs.
Tester: 0. HOOKEY Summarized by: T.R. HICKEY Summary Print Date: (7AP98

R2-5-105G-32 Summary Sheet
MPVs, Trucks, Buses (Except School Buses) w/GVWR 8,000 to 10,000 Ibs GM CONFIDENTIAL




Engineer: T.R. HICKEY

* Measurements in INCHES unless otherwise specitiad
SPECDKDK rev. 082495

t t
BUILD AND TEST SPECIFICATION SHEET TW.O. No: POR13-74 Page 3 of 24
TWO No : POR13-74 Seq No 1005 DPG No: Veh No : CS0628 Test No : 8005C
Test Purpose : To measure the R2 FMVSS 105 Validation performance of a MY 2000 JH6 brake system.
Test Resulis : Vehicle completed test. See data for results.
Comments : Akebono AKNS161H front linings, Akebono AKNS161H rear linings, Hydroboost P/N 157060560, Firestone
LT245/75R16E tires and ABS software G3A12DAP. Park brake section of test was omitted.
VEHICLE INFORMATION TIRE INFORMATION
Year: 2000 Engine : 8.1L/L.18 Tire Size : LT245/75R16E
Brake RPO : JH6 Transmission ; A4/MT1 Tire Make : Firestone
Namae Plate ;: Chevrolet Axle Ratio : 3.73:1 Tire Type : ALS
Veh Model : G25906 ingle/Dual : Single Wheel Code : RJT
Vehicle VIN : 1GCHC26U0 Odo Cal : Wheel Size : 16x6.5 Steel
Wheel Base : 130.0 Engine RPM : Tire Pressure (PSI) : 50/80
TEST INFORMATION TEST WEIGHT {lbs)
As Tested Design Weights
Procedure No : 8548V GVWR LLVW GVWR  LLVW
Test Type : FMVSS R2-105 Cert. Test (R2-5-105G-82) Front: 2334 3438 3335 3386
Rear:; 5264 2896 5265 2852
Start Date : 03/19/98 Total ; 8598 6334 8600 6238
Start Odo : 2689 %Front: 38.8 54.3 38.8 54.3
Finish Date : 03/28/98 Tire Radius : 14.8 14.8 14.8 14.8
Finish Odo : 3324 Frt Axle to CG 79.6 59.4 79.6 59.4
CG Height &
Type : DISC Series : DC3-25
FRONT Rotor ASM : 15718986C Service Kit : 1B026218AA
SYSTEM Rotor Size : 325X38 mm Noise Treat: CLD-6
Piston Dia : 57 mm Caliper ASM : 18025728/9FA
No Pistons : 2
Notes : Caliper S/N L: 7301-L06 R: 7301-L08
Material NY-Code Rivet/Bonded  Min Thick
Inboard : AKNS161H  NS161HEF  Bonded 0.480
Qutboard ;: AKNS161H NS161HEF Bonded 0.480
Type: DISC Series : DC3-251
REAR Rotor ASM ; 15712803BB Service Kit : 18026217AA
SYSTEM Rotor Size : 330X29 mm Noise Treat: CLD-6
Piston Dia : 51 mm Caliper ASM : 18025706/7
No Pistons : 2 PB Service Kit ;
PB Lining: 15706955H PB Min Thk :
Notes : Caliper S/N L: 7303-L09 R: 7303-L05
Material NY-Code Rivet/Bonded Min Thick
Inboard : AKNS161H NS161HEF Bonded 0.502
Outboard ;: AKNS161H NS161HEF Bonded 0.502
APPLY Booster 'Ig'pe : Hydraulic Master Cyl ASM : 1Y?"024196F
ize : mm Code
SYSTEM ASM: 15706056E Dia: 37 mm
iy ]%0?_91 g21 Min Dis Frt Port: 16.25 cc
edal Ratio : : .
o . 18.30
Pedal Apply Radius : cc @ Opsi Rear Port cc
PT. @ 50LBS: 66 mm P.T. @ 100LBS: 88 mm
Code: Meter / Split / Slope
BALANCE  Comb Valve ASM: None
SYSTEM Height Sens Valve : None
ANTI Anti Lock System : 4WAL Anti Lock Software Level : G3A12DAP
LOCK Anti Lock Comments | EBC325 - System batance controlled by DRP.

Date : 12/30/98

GM CONFIDENTIAL




MVSS 105 VALIDATION TEST 8005C [CS0628]
LP vs PEDAL FORCE w/ POWER - STATIC FLOOR CHECK
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MVSS 105 VALIDATION TEST 8005C [CS0628]
LP vs PEDAL FORCE w/o POWER — STATIC FLOOR CHECK

o SOT: ABS Software Version: G3A12DAP -
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MVSS 105 VALIDATION TEST 8005C [C50628] i
w LP vs PEDAL FORCE w/ POWER - STATIC FLOOR CHECK
o EOT: ABS Software Version: G3A12DAP -
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MVSS 105 VALIDATION TEST 8005C [CS0628]
LP vs PEDAL FORCE w/o POWER - STATIC FLOOR CHECK
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TW.O. No: POR13-74 Page 8 of 24

@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests
TEST#: 8005C VEHICLE # : CS0628 TEST WEIGHT: GVWR
AMBIENT TEMP.: 25 °F, WIND DIR./ VEL.: § E//O -& |opo: 2623 |[TIME: /i35 /%
Fronts (ibs) Rears (lbs) Total (Ibs) % Front
Test Weight: 3,335.00 5,265.00 8,600.00 38.8
Measured: 3 22y 53—6‘/ ?”5‘?3 32.¢
3.3.4 PRETEST CHECK
10 Stops, 40 mph between stops. Gear: Highest Gear Ratio (Example: Overdrive)
Deceleration; 10 ftfs? Interval: 1 mile

Speed: 30-0mph
Brake Temperature: Are recorded 0.2 to 0.1 mile prior to stop.

STOP MAXIM UM
PEDAL FORCE DECELERATION {NITIAL SPEED STOP DISTANCE TEMPERATURE: °F

NUMBER Ib fi/s2 mph # LF RE LR RA
1 32. 6 // 20,4 /03,5 lol | Joz| 120 17/
2 28,/ // 30.2 29.6 18 | b |132 (/29
3 23.% / 20. 6 =L [RE | /23 | /4b | 137
4 2.3.7 /O 3o, 5 /05,5 [BY i3 1 réa [ 15)
5 22,9 /0 30. 7 105, 7 (32 | 132 /25 |155
6 22,5 // 20,3 j23.5 (39 | /%3 /8T |/69
i 22. 7 // 30.4 (00, 4 M2 | (46|92 /)0
8 22,0 /0 20.7 [oY | (Y4 /42185 |17
° 2/.0 Y74 30.7 /02,2 197 1153120/ | /25
10 2c.,2 // 30. Y joo, o /46 | /1521203 | 173

In the event of instrumentation malfunction and / or repair, do not make more than 10 additional stops.

Recorded by: W X% Date; I-/7- 74?

(rev. 8548V 03JN9B) pg.9 ‘CONFIDENTIAL R2-5-105G-82 DATA SHEET # 4




‘ TW.O. No: POR13-74 Page 8 of 24
@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 8005C VEHICLE # : CS0828 TEST WEIGHT: GVWR
AMBIENT TEMP.: % ¢ °F, WIND DIR./VEL.: SE /o - & ODO: 29073 |TIME: 2310 6m
4

3.3.56 FIRST EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150° - 200° F
Pedal Force: 15-150 |b.
6 Stops:  Minimum Stopping Distance

No more than one wheel lock-up above 10 mph unless anti-lock controlled

TEST SPEED
S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
CT) ft b AND
DESIRED|P| ACTUAL| MEASURED CORRECTED MIN MAX STABILITY COMMENTS
1 _30.5 49,7 HR 5¢6.91112.9 AB5 AT,
2l 30.4 7.9 4s .| g4,/ |123.5 HES _AcT,
30 mph 3 2ot ¥2.7 t 2 £6:9 | /323.8 LS ACTT
4 30,4 52.9 5.0 20,/ 1J47.% | ABs AT
5 0.4 ¥9.0 1D 1ot (125 0 |OF LIMiT A85 AT,
6 30.5 55.Y 554 23.0 149, 2 AES #AeT
1 e0.7 | 2/2.3 D074 Z2.&1132.2 ABS AT
A 4.0 | /28,4 1272l 52.50 42,81 SFB5 Kt
somph [0 E| 183,3 1185 5Y.4 1150. 9 \RE LT RES AT
A o971 18/, 2 7189 64,4 154, |LF LIM/T AB5 AcT
S| £0, 6 /73,2 1765 2. 50,9 |FF i1mi7 AES ACT,
oo, £ | 17,4 9.8 |66.F g0 4| H#B5 g
Wind Speed: [V Below 15 mph { Any Direction ) [ ] Between 15 & 30 mph { Cannot be Headwind )

Recorded by g&ﬁ/;@ Date:__ 3 -~/ ?” ?5’

(rev. B548Y 03JN98) pg. 10 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET #5




l TW.LO. No: POR13-74 Page 10 of 24
m UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8005C VEHICLE # : CS0628 TEST WEIGHT: GVWR
AMBIENT TEMP 40?  [wino piraveL 0DO: 293%-2f3f| TIME: 4 .50
3.3.6. BURNISH Gear: Highest Gear Ratio (Example: Overdrive) Speed: 40-0 mph
Deceleration: 12 ft/s? Pedal Force: Limit does not apply here.
Initial Brake Temperature: 250° + 20° F.
Interval: Make stops at .5 mile intervals until average initial brake temperature across either axle reaches above

temperature. Then increase interval to 0.8, 0.7 miles, etc. o maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used, Notify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior {o stop.

STOP BRAKE TEMPERATURE ° F.
(SECONDARY SHOE OR HOTTEST PAD) STOP
NUMBER [ | ¢ - LR RR INTERVAL COMMENTS
1 1073 48 T U3 Bunkil 25 Jthen every 1.0 Veh. located g ready at 4:50
10 190 188 2ol |29 1.0 '
20 194 196 | 2% [223 "
30 190 194 321 309 ) Q" !‘eqqu Driver bfouqht T aarage.
40 192 195 (@) 309 Wiva Connedions 4 prakes ckd by Mafk Aok,
50 1Bo [ 179 1262 | 248 Dover had pusngd bold agaun alrar "0’ readng
60 185 185 | 291 21% had panted & an accurate # had appeared.
70 84 |wgs 297 |28
80 ' 87 129 7971 | 283
90 184 185 287 | 275 ode 2826 1681 g of G#1 ouymp
100 |4 s [ 258 |oso > -
110 195 182 27% | 26%
120 132 (g1 274 | 26%
130 135 | 186 215 1276
140 (79 177 298 1260
150 179 1179 265 | 257
160 193 | 194 285 | 181
170 /| 274 |2s5 |27 5 ~7/ s e o o) TTIER IR 173 T0 se s
180 | /47| /67 255|224 7 4 '
190 ‘62 yB5y | 255 | 258 / s
200 | s | sey | 2541 238 /s
RECORDED BY Anvmn  E. wWoob _///?/{ Ve cf/:f/(/"{/'// {d o4 DATE 3-19-981// ‘f/'/:;ﬂ/,%’
Bre_zke Adjustment (Po.st Burnish) ) .
Rlocord method seeter oo g I

Adjusted by: — Date:
Signature

{rev. B548V 03JN96) pg. 11 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 6
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TW.O. No.: POR13-74 Page 11 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8005C VEHICLE #: CS50628 TEST WEIGHT: GVWR
AMBIENTTEMP.. 5 4 ° F, WINDDIR./VEL: s /& _ & ODO: 2.9¥¥ |TIME:2:25 am
7
3.3.7 SECOND EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150° - 200° F
Pedal Force: 15-150 Ib.
6 Stops:  Minimum Stopping Distance
No more than one wheel lock-up above 10 mph unless anti-lock controlled
TEST SPEED
S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
g ft Ib AND
DESIRED|P| ACTUAL MEASURED CORRECTED MIN MAX STABILITY COMMENTS
1 30,5 45, 0 425 4.5 1/32.4 ALS ACT
2l 30,4 51,5 49.5 77.6 | 1495 L85 AcT.
somph 1224 50,5 48.2 98,7 \154,8 | F LimiT ABS ACT
4 20,5 42, 1 4s.Le 7/ 0 (138, % ABS AT,
5 30,5 5.2 TeR?, 73,5 |118.4 ABS ac7T,
6 30.5 45, 9 ya Y E ALY B AES _ACT,
16,2 | 167.8 el 3 £l,0 |12, 3| AEBES A4c7,
240. 9| 17/.7 109, (o 66,7 |138,7| #B85 Aer
somph 162 ¥ | /60,7 (5% . 62,/ 139.6| ABS AcT.
4 40,3 | j23.7 179.0 69.3 /56,5 |PFLin/T ABS A7,
5| 40,3 | )92,7 (1.0 46,9 |/v0.4 | 4Bs AcT:
6| 60,3 | /2/.4 19,9 70.3 /45 0 ALS ACT
Wind Speed: [u/galow 15 mph { Any Direction ) [ ] Between 15 & 30 mph { Cannot be Headwind )

Date:_ I~~~ O -75

Recorded by W Z@i

{rev. 8548V 03JN9E) pg. 12

GM CONFIDENTIAL

RA2-5-105G-82 DATASHEET # 7
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TW.O. No: POR13-74 Page 12 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8005C VEHRICLE # : CS50628 TEST WEIGHT: GVWR

AMBIENTTEMP.: %7 °F, WINDDIR./VEL: §w/ /o~ § ODO: 2 759 |TIME: /2 /0974

3.3.16 FIRST RE-BURNISH

Gear: Highest Gear Ratio (Example: Overdrive) Speed: 40 -0 mph
Deceleration: 12 ft/s? Pedal Force: Not Required

Maintain Brake Temperature; 250°¢+ 20° F,
Interval: Make stops at .5 mile intervals until average initial brake temperature across either axle reaches above

temperature. Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used. Notify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior to stop.

BRAKE TEMPERATURE ° F.

STOP (SECONDARY SHOE OR HOTTEST PAD) STOP
NUMBER| £ | rr | LR | Rm | INTERVAL COMMENTS
1 gy | g0 géE | By —— s 55
10 |20/ (2ot | 3)1 283 | .5/7.0 Tl
20 190 |2eo| 32/ 272 7.0 s 5,5
30 |26 |2 0% 326 294 /. 5 g <.
35 |92 1 2032(3/9 (292 < S "

RECORDED BY / a/ /%é‘ | pate _ S5~ 27 7S5

Brake Adjustment (

Record method use

ADJUSTED BY: DATE:

Post B hE
Adjust to manufach:rec:'?s relg: > nda?u omanﬁ]ty or by ?lzg Zops the &:oma,nc ]usﬁs éy ja not lecked out,
> :

Signature

(rev. 8548V 03JN$8) pg. 13 GM CONFIDENTIAL R2-5-105G-82 DATASHEET # 8




: TW.Q. No: POR13-74 Page 13 of 24
m UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8005C VEHICLE #: C80628 TEST WEIGHT: LLVW
AMBIENT TEMP.: £ § it F. WINDDIR./VEL.: (£ A&4L7 ODO: L P98 ITIME: P/ 354
Fronts (ibs) Rears (lbs) Total (Ibs) % Front
Test Waight: 3,386.00 2,852.00 6,238.00 54.3
Measured: %‘{3 g 2,876 (L 32Y 54,3
’ A

3.3.10 THIRD EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150° - 200° F
Pedal Force: 15- 150 Ib.
6 Stops:  Minimum Stopping Distance

No more than one wheel lock-up above 10 mph unless anti-lock controlled

TEST SPEED

s STOPPING DISTANCE PEDAL FORCE WHEELSLIDE

g ft. b AND
DESIRED|P| ACTUAL | MEASURED CORRECTED MIN MAX STABILITY COMMENTS

11 599 | /52.) 53 b 64.2)/37%.% A2ES ACT

2| 40.% /5¢, 7 \55.9 £2:5 /l/é,j 485 AcCT,
compn 1423 | _153,2 512 700 |134.3| 485 Ae7r

4 60,91 152, 5 1515 8,2\ i240 ABS HPET,

5| é0.2| 1£0.3 150 .2 £8.4 | 148. 2 2LS AcT,

ol go./ | /5%4.2 [53.7 66.9 114221 485 ACT
Wind Speed: Below 15 mph ( Any Direction ) [ ] Between 15 & 30 mph (Cannot be Headwind }

Recorded by; W %&t& Date: -? -2/~ ?9

{rev. 8548V 03JNSB} pg. 16 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET #13




TW.O. No: POR13-74 Page 14 of 24

GM UNIFORM TEST SPECIFICATIONS
— Vehicle and Component Tests
TEST #: 8005C VEHICLE # : CS0628 TEST WEIGHT: LLVW

AMBIENT TEMP.: 7 °F. WINDDIR./VEL: 4/ m ODO: Zppo& |TIME: /02544

3.3.11  PARTIAL FAILURE (HYDRAULIC SYSTEM} Fe LDt P SEFISOR  ErSrrl é? &
4 Stops:  Minimum Stopping Distance )

Gear: Highest Gear Ratio (Example: Overdrive)
Initiaf Brake Temperature: 1560° - 200" F.
Speed 60 - 0 mph
Lockup: Wheel lock-up permitted at any sped
3.3.11.1 Filuid lsvel indicators, Remove brake fluid from one chamber of master cylinder reserveir until level is less than manufacturer's safe level,

of to less than 1/4 of the chamber fiuid capacity, whichever results in the higher level. Replace m/c cap, turn ignition on, and allow cne minute.
Record fluid level indicator operation. Yas Na_ N/A

3.3.11.2 Differantial Pressure Indicators, Cause complele loss of one portion of brake system. Record brake pedal forcs or brake pressure
differential to cause brake system failure indicator to operate. b
i. N/A \/aP

Prass: psl.
3.3.11.3 Subsystem Failad: REARS Method of Simulating Failure: __¥/73 & V /47 G-
TEST SPEED STOPPING DISTANCE PEDAL FORCE WARNING WHEELSLIDE
ft Ib LIGHTS AND
OPERATION

DESIRED ACTUAL | MEASURED |cORRECTED| MIN | Max YN STABILITY COMMENTS
1 60,9 22645938 4371253 Y RBS ACT

60 mph - £0,7 | 222,0| 9,5 142.2/333 Y AB5 ACT,
1 60,7223,/ | 950 _|26.11/40.4 Y ABS ACT
‘1 60,2 1225,/ lo5s |52.0|137.5 Y ALS ACT,

3.3.11.4 Restore brakes to normal operation and bleed brakes thoroughly (if required).

3.3.11.5 Repeat3.3.11.1 through 3.3.11.4 ayaenor the othar subsystems of brake system:

Fluid Level Indicators: Yes No N/A
Differential Pressure Indicators:.
PF- Ib., Press: psi. N/A L
Subsystem Failed: Pl? 04/"7’5 Method of Simulating Failure: \/ 4 [—' V / /V_G
TEST SPEED STOPPING DISTANCE PEDAL FORCGE WARNING WHEELSLIDE
f b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
40,8 | 4//.3 |doo.5 |26,2 (114 Y DRE AcT.
wmn FLEOE | 9025 | 29%.8 bs.olsss| Y \PF LT P AcCT,
40,8 Y08, 1 | 20y |74, 3922 Y DEL _ACT.
Héo 2 | 4o8.0 | Yos52 |93.5 (152,10 Y P.F.Limt7T- DRP AT,

Restare systam to normal and bleed thoroughly {if required). Repeat for other subsystems as required.

Wind Speed: | BBWM Betwsen 15 & 30 mph (cannot be headwind)
Recorded by —%r Date: /?".2/" ?2’

(rev. 8548V 03JN96) pg. 17 M CONFIDENTIAL A2-5-105G-82 DATA SHEET # 14




. TW.O. No: POR13-74 Page 15 of 24
@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8005C VEHICLE #: CS0628 TEST WEIGHT: GVWR
AMBIENT TEMP.: £ 7 o F, WIND DIR. / VEL. ,Vr_—;/g—j ODO: 2225 |[TIME: 2745 4m
Fronts (Ibs) Rears (Ibs) Total (lbs) % Front
Test Weight: 3,335.00 5,265.00 8,600.00 388
Measured: 2,334 g 2bd g.59¢ 35,8
, ’ 7 Fi

8.3.12 PARTIAL FAILURE (HYDRAULIC SYSTEM) Y- Low Floirn  Senseve rAsSraLied

83121 REPEAT3.3.11. Fluid Level Indicator:  Yes L No N/A
Ditferential Pressure Indicator:  PF b Prossure: psi N/A V/
4 Stops:  Minimum Stopping Distance Pedal Force:  15- 150 |bs.

Gear: Highest Gear Ratio (Example: Overdrive) Speed 60 - 0 mph
Initiat Brake Temperature: 150° - 200° F. ’
Lockup: Wheel lock-up permitted at any speed.

Subsystem Failad: FRONTZS Mathod of Simulating Failure: VALV ING
TESTSPEED STOPPINGDISTANCE [ PEDALFORCE | .o o WHEELSLIDE
" b LIGHTS AND
OPERATION
DESIRED | { ACTUAL |MEASURED |CORRECTED| MIN | MAX YN STABILITY COMMENTS
N£G,5 | 302,3 55.2 /33,8 Y DRP _AcT
6o mon 1160, | 328,7 b4 2\/%%.0] Y DRP AT,
2l 0, 5 1225, Y 295 0i36.2] Y PR ACT.
4 60, £ 1325, 9 £9:6 11487 Y DRP AcT;

Restore brakes to normal operation and bleed brakes thoroughly .
Repeat 3.3.11 for the other subsystew brake system:

Fluid Level Indicators: Yes No N/A
l;;:f.arennal Pressure Ind:gje\lto;s;;ss: i NA /
Subsystem Failed: /Q EA’RS Method of Simulating Failure: \/44 LV ! /VG-
TEST SPEED STOPPING DISTANCE PEDAL FORCE WARNING WHEELSLIDE
ft b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX Y/N STABILITY COMMENTS
Y 80,5 130/, 9 |o50.9 (2251285 Y 285 BT
comn 160:7 1299.3 | 9oy |¥521/%// Y AES AT,
3 60,4 12%2.4 | 9868 |85,0 /Y55 Y AL AcT,
460.,5 1293,0 | 5382 |14.21195.8 Y A4LS A7

Restore system to normal and blsed thoroughly (if required). Repeat for other subsystems as required,

Wind Speed: BeWh {any diregifh) ye een 154 30 mph {cannat be haadwind)
Recorded by pater___ T =22 -75

(rev. 8548V 03JN96) pg. 18 GM(;FIDENTIAL R2-5-105(3-82 DATA SHEET # 15




Q. No.: POR13-74 Page 16 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8005C VEHICLE #: CS0628 TEST WEIGHT: GVWR
AMBIENT TEMP.: 24 °F, WINDDIR./VEL.: § ¢t /€ —1 0 |ODO: 3050 |TIME: /15 £
PARTIAL FAILURE (APPLY SYSTEM) ’
Pedal Force: 15-1501b 4 Stops:  Minimum Stopping Distance
Gear: Highest Gear Ratio (Example: Overdrive) Wheel lock-up:  Permitted at any speed

Initial Brake Temperature: 150°- 200° F.
3.2.13 SERVICE BRAKE SYSTEM - PARTIAL FAILURE ANTILQCK AND/OR VARIABLE PROPORTIONING SYSTEMS.(Where applicable)

Disconnect functional power source or ctherwise render antilock system inoperative.

Method of simulating failure SwiTeCH — HBS o DRE ON
TEST SPEED STOPPING DISTANCE | PEDALFORCE | .o WHEELSLIDE
* b LIGHTS AND
OPERATION

DESIRED | | ACTUAL | MEASURED |CORRECTED] MIN | MAX YN STABILITY COMMENTS
| 40,212,881 120.5 3000859 Y DRPACT, A0 wfs
comn [l 60.51/829 | R04 |30,0|,2] Y DRP #eT, wo wfs
N 40,5 | 17/:6 | w323 34,9269 Y DPP #cT  to wfs
| £0.51 /80 | 180 |15.2190.8] Y DRP BCT, R w/s

Restore antilock system to normal operation.

Disconnect variable proportioning system (if applicable). Methed of simulating faikyr ST eH— 485 OFF CRE 0f¢
TEST SPEED WHEELSLIDE
STOPPING DISTANGCE PEDAL FORCE WARNING
f b HGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED [CORRECTED| MIN MAX Y/N STABILITY COMMENTS
40,5 | 198.8 | 1955 259|591 Y MO w/s
o mn [160:3 | /89,6 | 1879 |ros 527 Y L/R wfs
e | /230 |vws |32 24449 Y L//f’ w/s
60,4 | /29,8136 [334]50.3] Y vo _wfs
Restore variable propoertioning system to normal operation. Repeat for each subsystem provided.
3.3.14  Service Brake System - Inoperative Brake Power Unit or Brake Power Assist Unit. Perform either 3.2.14.1, or 3.3,14.2,
3.3.14.1 Disconnect the primary source of power. (Deplete all reserve power capability).
Method of rendering inoperative 2Y- 001455
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
#t b LIGHTS AND
CPERATICN
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YIN STABILITY COMMENTS
| 60, | 380.5 | 3955 |/3LbUyes| A A0 ABS w0 ws
compn |60e2 | 346, ) | 3w0.) 8|12 ~ o BES Ao ws
) 60.Y 3488 | =002 [i13.3\ia 7 v wo ABS Ao wis
4 0. Y | 3454 | 2405 {798 l1vsyl A Lo ABS Mo w/s

Restore system to normal and bleed thoroughly (if requirad). Repeat for other subsystems as required.

Wind Speed:
Recorded by

low 1 Wny grecﬁs

15 & 30 mph (cannot be headwind)

=24 =9

Date:

{rev. 8548V 03JNS6) pg. 19

LT CONFIDENTIAL
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T.W.0. No: FOR13-74 Page 17 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #:

8005C

VEHICLE #:

C50828

TEST WEIGHT: GVWR

AMBIENTTEMP.: £ % °F,

oDO: 3/ /5 |T|ME:5:55,4,-;

3315

NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.

Gear:

FIRST FADE AND RECOVERY

WINDDIR./VEL.: S £ /P&
’

Highest Gear Ratio {Exampla: Overdrive)

3.3.15.1 Baseline - 3 stops. Speed: 30- 0 mph. Deceleration: 10 ft/s2,

Initial Brake Temperature: 150° - 200° F.

Pedal Forca: 10- 60 lbs.

3.3.15.2 Fade- 10 stops. Speed: 60 - 0 mph. Deceleration: Obtain 15 ft/sWITHIN 1 SECOND without excseding 150 |b pedal force.

Initial Brake Temperature (1st stop): 130° - 150° F.

Interval: 0.4 mila. Accelorate immediately to initial speed after each stop.
Interval: 1.0 mile. After 10th fade stop, drive 1 mile @ 30 mph, then immediately into recovery stops.

3.3.15.3 Recovety - 5 stops, Speed: 30 -0 mph. Deceleration: 10 f/s2interval: 1.0 mile. Accelerate immediately to initial stop speed after each stop.
Max. Padal Force: Stop 1- 4, 150 b max., Stop 5, Baseline + 20 Ibs. Min. Pedal Force: Stops 1 -5, Baseline - 10 |b. or 0.6 * Bassline, whichever
is lower (=5 Ib.).

MAXIMUM
STOPR
PEDAL FORCE | DECELERATION TEMPERATURE °F, COMMENTS

NUMBER Ib ftis? LF RF LR RR

1 /9.8 /Y 137 1137 1123 | 483 oK
2 20,3 // 150 Visi 1192 | 100 oK
3 21,5 / (Y2 | 15Y | 182 | 145 oA
Avg. &_)53

1 34 5 /7 169 | 115 |37 | 135 2 A
2 35.4 /4 J42 1148 240|202 .
3 26,7 /b 222123/ |28¢|29¢ '\,
RN 17 280|293 | 259 | 344 _]
5 51,0 17 272 352 |vab|yob oL
6 5/.3 17 3991393 |ug7 469 DOLOR
7 59. 4 /4 a2 |¢v2 |54 | 5268 /

s | 44.9 ) vev |49 1575 1540 {

s 42.4 /7 502 1529 [4/5 |¢o5 |

10 | 5,4 /7 537 (560 (450 8% BEng
1 22,5 /! 5oy | 499 592 |42¥ ok
2 2/.0 // yay | ¥/6 |528 |55 /

s | /9.8 // 332 | 342 [4yss |u56 \

s | /8.8 /2 28/ 295 |¥23 |992 /

5 /9.2 // RY0 1259|382 |358 0K

Wind Speed: [/]’ Balowﬁ (any direction) [ ] Betwesn 15 & 30 mph (cannot be headwind)
a W
Recorded by 0«// mﬁ'y—-‘ Date: ] -—'Z; ??

GM CONFIDENTIAL

R2-5-105G-82 DATA SHEET # 19
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TW.O. No: POR13-74 Page 18 of 24

m UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8005C VEHICLE #: CS0628 TEST WEIGHT: GVWR
AMBIENT TEMP.: 72 ©fF, WINDDIR./VEL: s £ /o -4 0ODO:3 ) 3¢ TIME: 7 ! 55 4m
. ,

33.16 SECOND RE-BURNISH
Gear: Highest Gear Ratic (Example: Overdrive) Pedal Force: Not Required
Speed: 40-0mph Daceleration: 12 ft/s?
Interval: Make stops at .5 mils intervals until average initial brake temperature (2507 = 20° F.) across either axle reaches above temperatura.

Then increase interval to 0.6, 0.7 miles, ate, to maintain tamperature, do not excead 1.0 mile interval. Temperatures may exceed
250° F. if 1 mile intervals are used. Maintain 40 mph cooling speed. Brake temperatures are recorded 0.2 to 0.1 miles prior to stop.

BRAKE TEMPERATURE DEGREES F
STOP SECONDARY SHOE OR HOTTEST PAD STOP COMMENTS
NUMBER LF RF LR RR INTERVAL
1 }23 | 123 | /28 | 128 — s, 5, .5
10 /9/ V195 |ans | 245 (.5 /40 57 57 s
20 (27 1189 1292 282 70 s <. <
% 19/ lsoy |30 |285 | /.0 57 < 5
s 1,9/ /98 (302285 4,0 S’/’, S

RECORDED BY WA@ DATE 3-25—?2’

Brake Adjustment {Fost Burnish)
Adjust to manufacturer’s r ndation manyally or by making stops if the automatic adjusters were net locked out.
Record method used: .’W Fouua w}'/fé'a Disc RAKES

g

/—_7 mp—————T
Date:

Signature

Adjusted by

{rev. B548V 03JNSE) pg. 21 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 20




‘ TW.0O. No: POR13-74 Page 19 0f 24
m UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8005C VEHICLE #: CS50628 TEST WEIGHT: GVWR

AMBIENTTEMP.: &0 ° F, WINDDIR./VEL.: S /-0 0ODO: 2,97 |TIME: /06544
[
3.3.17 SECOND FADE AND RECGVERY

Gear:  Highest Gear Ratio (Example: Overdrive)
NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.
Baseline - 3 stops. Spaed: 30 - 0 mph. Deceleration: 10 ft/s2
Pedal Force: 10-60 |bs.

Fade - 15 stops. Speed: 60 - 0 mph. Deceleration: Obtain 15 ft/sWITHIN 1 SECOND without exceeding 150 1b pedal forcs.
Initial Brake Temperature (1st stop): 130° - 150° F.

Interval: 0.4 mile. Accelerate immediately to initial speed after each stop,

Interval; 1,0 mile. After 15th fade stop, drive 1 mile at 30 mph, then immediately into recovery stops.

Racovery - 5 stops. Speed: 30 - 0 mph. Deceleration: 10 ft/sZInterval: 1.0 mile. Accelerate immediately to Initial stop spesd after each stop.
Max. Pedal Force: Stop 1- 4, 150 b max., Stop 5, Baseline + 20 Ibs. Min. Pedal Force: Stops 1-5, Baseline - 10 |b. or 0.6 * Baseline, whichever is

lower (> 5 Ib.).
MAXIMUM
STOP
PEDAL FORCE | DECELERATION TEMPERATURE °F, COMMENTS
NUMBER b ft/s2 LF RF LR RR
1 20.3 /2 134 | I3Y 155 | /4Y O
2 19.¥ /2 (e liysl 122120 ok
8 12,0 1/ I5& | /58| et | 170 Ok
Avg. 19,27
1 22,5 17 1222|139 ]145 OK
2 31:3 /7 173 | t92]203]| 2/ /
3 38, (& 227 22/1229 1293 /
4 34,9 /7 2| 292l .45 | 2¢o \
5 20,8 )7 340 (3¢ 7| 409 ly2a i
6 29.% 1 39¢ | 399 (445 |22 )
7 2.8 124 YL | ¢y 1Siw 520 oK
8 32.0 (8 925 |auy |sso |57 ook
9 <95 | 7 520 |5/ 8 | 594|610 /
0w | 29.¢ /é 550 (546 (224|445 [
11 29./ /7 5o 152/ |84 7¥
12 2. 3 /7 594615922595 1723
v | 33,2 5 §/¥ oo | 718 (728 !
4 | 334 L6 L30|42¢ o0y | 748 l
5 | 38,/ 17 4o 3\ewd |76/ 1764 0 DIR
1 26,/ // s EErires 490 oK
2 | 24,0 // 506|422 16/2 605 /
3 /2.3 . A PEAT AT \
s+ | 20,5 // 3631359 |wr5|w2e /
N /9.3 - /7 300|300 422 | Y1/ F4

Wind Spead: | }Belowa&mph (any direction) [ tweep.15 & 30 mph (cannot be headwind)
s % ’ =z
Recorded by : L. ;fg Date: —25- ?CQ

(rev. 8548V 03JN96) pg. 22 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 21




TW.O. No: POR13~74 Page 20 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8005C

VEHICLE #: CS0628

TEST WEIGHT: GVWR

AMBIENT TEMP.: 25 © F,

WIND DIR./VEL: S £ /51§

ODO: 2204 |TIME: }//z/#m

3.3.16 THIRD RE-BURNISH

Initial Brake Temperature;

Gear: High

ast Gear Ratio {Example: Overdrive)

Speed: 40-0mph

250° x 20° F,

Pedal Forca: Not Required

Deaceleration; 12 ftis?

Interval: Make stops at .5 mile intervals until average initial brake temperature (250 + 20° F.) across either axle reachas above temperature.
Then increase interval to 0.6, 0.7 milss, etc. to maintain temperature, do not exceed 1.0 mile interval. Temperatures may excead
250° F. if 1 mile intervals are used. Maintain 40 mph cooling speed. Brake temperatures are recorded 0.2 to 0.1 miles prior to stop.

BRAKE TEMPERATURE °F

sTCP SECONDARY SHOE OR HOTTEST PAD sSTOP COMMENTS
NUMBER LF RF LR RR INTERVAL

1 7?2 72 te&d | 106 — S 5,5

10 20% | 20t | 263|252 |5/ 0 P 5%5

20 203 | 205|295 |260| Lo s £ s

20 21/ | 209|280 |283| (.0 T & 5

3 221 | 2131279 29¢ | .o 5 5‘/’,5‘

RECORDED BY Q‘hﬁ/ %é?
e

Brake Adjustment (Post Burnish)
Adjust to manufacturer’s recol

adjus

rs were not locked out.

i 1l b i if th i
Record method used: , allon&n w ﬁ ggazng 53353/‘.5 ec_amon‘gt,l,c/e/} g._f
M ————n .
e
Adjusted by Date:
Signature

(rev. B548Y 03JNS6)} pg. 23
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’ i TW.O. No: POR13-74 Page 21 of 24
m UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8005C VEHICLE #: (CS08628 TEST WEIGHT: GVWR  3..¢. 22
AMBIENT TEMP.: 59 ¢ F, WINDDIR./VEL.: Sg /70~ /5 |ODO: 224y |TIME: /!4 pm
° ’ - ‘ in
33,19 FOURTH EFFECTIVENESS e/ e-5 281 3 j A
Gear: Neutral T
initial Brake Temperature: 150° - 200° F
Pedal Force: 15-1501b.
Stops as Noted below: Minimum Stopping Distance
No more than one wheal lock-up above 10 mph unless anti-lock controlled
TEST SPEED
| S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
T ft. b AND
| O
DESIRED|P| ACTUAL MEASURED CORRECTED MIN MAX STABILITY COMMENTS
W 30.9| 50,32 4q.c §3.2.1135.5 ABS ACT,
2030.2 | 537 52 & 22,9 (1SLY|PE LimiT  SES ACT,
somen 1830.5 | 49,9 4§.3 g2 USLYBF cimir #85 AT
4304 49,/ 4.8 28.6 135, 5 ABS AT
830, 6 | Y44 42.9 94,3 |136,1| ABSACT. DAL ACT,
q430.,5| Y47 4B.9 95,0 |14 Y| ABS 4cT, DRP A</,
160.3) /62,7 10,5 .4 64.2.| IRY, 8| w85 ACTT DRP ACT;
dé0.5 | 164.9 3. 60,8 |127,9| ABS AcT: DRE AcT.
somph [ J£CS | 1£3,5 o8  |53.7(/38,2 ARBS ACT, DRP AT,
460./ | /623 Mele.7 v, o ()12,) ) #B5 pcTT DRP A7
S| 0.2 | /44,9 e 5.2 Y5.,2 | 73.5| ABS ACT, DRP ACT,
g0,y | 165.3 163 .0 |54, 2 | /26,2 ABS AcT, _DRP ACT
NOTE: For vehicles with speed aﬁainapla in2 mileé of ngt less than 84 mph. o i
Record speed attainable in 2 miles &, mph, FuULr ST JF
| 0.3 | 2892, 7 DFE. b 33,2| 75.2.| 465 AcT, R ACT,
280,97 | 86,6 AN 3.4 | F2.5 | HBS ACT. LRP ALK,
someh 151 &0, 5 | 272,3 DB 9 35,4 |128.7 |ABS ACT _DRP AcT.
N0 ¥ | 2748 269, 40,3 (127,22 1485 AcT.  DRP ACT,
Wind Speed: (L4 Below 15 mph ( Any Direction ) [ ] Between 15 & 30 mph { Cannot be Headwind )
Recorded by; "i/ &Mﬂ/ /4‘ rgfﬁ‘ Date:_ Z~R 7- 7
{rev. B548Y 03JN96) pg. 24 QONFIDENT[AL R2-5-105G-82 DATA SHEET # 23
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W.O. No: POR13-74 Page 22 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 8005C

VEHICLE #: (CS50628 TEST WEIGHT: GVWR

AMBIENT TEMP.: §72°F,

ODO: 3298 |TIME: /fo:25 44

WINDDIR./VEL.: S /5 -p

3.3.20 WATER RECOVERY

Force:  (Readings may be tarminated at 5 mph although decelsration must be maintained throughout stop).
3.3.20.1 Bassline - 3 stops. Speed: 30 -0 mph
Gear. Highest Gear Ratic (Example: Overdrive)
Pedal Force: 10 - 60 Ibs.
Decaleration: 10 fifs?
initial Brake Temperature; 150° - 200° F.
MAXIMUM
STOPF | pEDAL FORCE | DEGELERATION TEMPERATURE “F. COMMENTS
NUMBER Ib /g LF AF LR RR
: 23,2 /0 139 | 139 | /6% | /60 5, 5,0
N ~
2 22,7 (! 149 Vi |77 /75 5. 5,5
s | aa,o0 // 157 | 156 195 1493 S, 5,5
Avi -~
9 ROR P

3.3.20 2WET RECOVERY - 5§ STOPS

{a) With brakes fully released at all imes, wet brakes for at least 2 minutes by driving at a speed of 5 mph maximum in any combinatic
reverse and forward directions, in a traugh with water depth of 8.0 in.

After leaving trough, immediately accelerate at maximum rate to 30 mph without brake application. Make & successive stops, each from
30 mph at deceleration of 10 fi/s? in notmal driving gear. After each stop, except the last, immediately accelerate at maximum rate
fa 30 mph and begin the next stop.

(b}

Each stop must obtain a 10 o 10.5 ft/s2 deceleration using a ramp apply not a spike apply. Maintain 10 ft/s2 throughout stop.

PEDAL FORCE:

Max. Pedal Force: Stops 1-4, 150 b, Stop 5, Baseline avg. + 60 Ib. (< 1101b.)
Min. Pedal Force: Baseline avg. - 10 Ib. or 0.6 * Baseline, whichever is lower (> 5 |b. )

MAXIMUM
STOP | pEDAL FORCE | DECELERATION COMMENTS
NUMBER b s
! 18,3 [/ 5 , 5.5
2 | /9.8 / -
s | 275 /! {
s | 2327 // )
5 24,9 /1 ; 5/, S
Recorded by: /0 / M Date: F-2 7~ 9E

R2-5-105G-82 DATA SHEET # 24
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TW.Q No: POCR13-74 Page 23 of 24
@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 8005C VEHICLE #: CS0628 TEST WEIGHT: GVWR
AMBIENTTEMP.: 5 § °F, WINDDIR./VEL: S £ /9 - |0D0: 3304 |TIME /p 00 A#m
I

3.3.21 SPIKE STOPS
(a) Force - Controlled Stops, Make 10 successive Spike Stops.
Pedal Force: 200 Ib in 0.08 seconds or less. 200 |b minimum required throughout stop.
Lock - up:  Wheel lock - up permitted at any speed,
Speed: 30-0mph
Gear: Neutral
Initial Brake Temperature: 150° - 200° F. average across axle.

10 Stops
INITIAL TIME TO REACH MAINTAIN
STOP | PEDAL FORCE 200 b
SPEED PEDAL FCRCE 200 lbs COMMENTS
NUMBER Ib mph seconds

AES AcT, DREP 4T,
AES der, DEE AcT,
ABS  ACTT BRP AcTs
ABS AcT, DRP AcT
RES 4cT, DREP AcCT,
4B AT DRP AT,
ABS Acr,  DRP ACT,
AES AcT, DPRF AcCT.
AEBS AT, LRP AcT,
ABS ACT, DRP Al

! 221.8 | 30.7 0.06
2 219. 4 30.4 | 0.0k
8 24,7 | 30,4 0,0 b
4 223,77 | 20,46 e 6b
5 | 324,4 | 305 | o.04
6 222,0 20,4 0,0k
7 325, 0 36,5 0,05
8 324,72 20.3 0.04
° 3240 30,4 .06
10 323.0 30,4 0,06

T K ORI

(b} Effectiveness (Check) Stops
Pedal Force: 15-150 Ib
Speed: 60 -0mph
Gear: Neutral
& Stops for Minimum Stopping Distance

TEST SPEED MPH
STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
?‘ ft. b AND
o STABILITY COMMENTS
DESIRED [Py ACTUAL MEASURED CORRECTED MIN MAX
! 5017 /70:3 [lo. Y /9.0 154 9 F;F. LT /’357‘”fff57;
2| g0, 6| /778 (24.3 £3.5 M52 ABS & DRI AT,
omn || 6981 /62.5 15% 3 88,6 {152, 5 |OF, LIM[T A5 ¥ ORE ACT,
A 606 | 171.0 (). 48,1 1458 485 Y DRP AcCT.
51004 | /40,5 152.3 20,3 |30/ ABS ¥ DPL ACT,
8|09 | /55, 153.7 722.81/3%,01 4B ¥ DRP HCT.

Wind Speed: ﬁm\é 15 ?pE %E: 4 [ ] Betwsen 15 & 30 mph ( Cannot be Headwind )
Recorded by: Z Finish ODO: 232 L/ Date: 3 —’zg‘- ? 8

{ Dirggtion )
(rev. 8548V 03JN9E) pg. 26 / GM CONFIDENTIAL R2-5-106G-82 DATA SHEET # 25




A,
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

- ]
TEST #: 8005C VEHICLE # : CS0628 opo: 3324 |TME: K.'30p
3.3.22 FINAL INSPECTION YES NQ
3.3.22.1 Teast completed without detachment or fracture of any component of the braking systems, such as
brake springs, brake shee or disc pad facing, othet than minor cracks. A majer crack does not meet i l/
requirement. A major crack is a crack across the shoe with an obvious gap. e

All mechanical components of the braking system are intact and functional

Friction facing tearout does not exceed 10% of the lining on any single frictional element.

3.3.22.2 Test completed without any visible brake fluid or lubricant on:

(1

the friction surface of the brake

{2} at the master cylinder

(3)

at the powser unit reservoir cover

(4} atthe seal and filler openings

/

v

-
l/"
/
(/'

ca LH & RH LINING TO DRUM CLEARANCE

7// CONTACT GLAZE | STREAK. BUST OTHER COMMENTS
PRI LE J0O %| /70D mo | red
on RF /00 %| roD| ModD | mMod

LR /OO %| RFIGHTILIGHT| LicyT
ouTt RR /OO %l hiedT| LIGHT| L 1GHT
sec |F 700 % oD | moD | MnD
on RE 10O %| /Mob| moD | mMmod

R /00 %| mop | Mod |FIGHT
IN RR /O %| MiGrT| pLiGHT L iGgHT
Y 7] ResiN BLUING | RINGING | STREAKS | FINISH
prum  |SF_AIGHT| piGr 7| FIGHT| oD
o RELIGHT | 41arit) Fi16t mMob | Grossy

LR AJGHT | AIGHT | LG HT | LIGHT (Ghoss T
DISC R MIGHT|AGH 1| KMGHT| LIGHT|GLOSSY

Recorded by; . GREPID r//r NELsor)

Date: :3 '5‘?98

NOTE: Sections 3.3.22.4, 3.3.22.5, and 3.3.22.6 may be completed using engineering documentation, i.e., drawings,

layouts, or lab tests.

Measure minimum reservoir fluids capacity

Reference "Motor Vehicle Safety Compliance Summary”

Inspect labeling (master cylinder, brake power unit, etc.).

Reference “Motor Vehicle Safety Compliance Summary”

Inspect brake system indicator lamps method used.

Reference "Motor Vehicle Safety Compliance Summary”

33224

Method Used.
3.3.225

Meathed Used.
3.3.2286

Method Used.
3.3.23 Moving barrier Test

Method Used.

{rev. 8548V 03JN96) pg. 27

Reference "Motor Vehicle Safety Compliance Summary”

GM CONFIDENTAL
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Page: 1 Document Name: untitled

**%% NOTE: THIS IS THE FIRST HALF OF A 2-PART PAGE i
* kK YOU MUST ALWAYS PRESS "ENTER" TO GET SECOND-HALF OF THE PAGE ***
DISPLAY COMPLETE
PAGE REQ: = 15:48:11 04/04/02

** CPC TEST WORK ORDER ** SW31E
TO: DESERT PRVNG GRNDS ORDER-NO: 03CKO - 088 -
ISSUED: 07MRO2 REISSUED: PAGE:
PROGRAMS: 03CKO
UPC: 5A
SUBJECT: 2003 CKMCE FMVSS135 KP3123

CHARGE TO: 111XX41RT

PRELIMINARY CONTACTS: STEVE LEVCHAK 248-753-0327

MATERIAL REQ-WO REF: -

MATERIAL TYPE: EXPER: PROTO: X PILOT: LEAD UNIT RBILD: PROD:
VEHICLE REQUIRED: YES X NO VEHICLE NUMBER: KP3123

TEST PROCEDURE NO: 4630

Date: 4/4/ 2 Time: 03:48:11 PM



Page: 1 Document Name: untitled

*%*%* NOTE: THIS IS THE SECOND HALF OF THE TEST WO DISPLAY PAGE
* %k PRESS "ENTER" OR ANY OTHER KEY SPECIFIED ON THIS PAGE

DISPLAY COMPLETE
TEST OBJECTIVE/DESCRIPTION:
HYDRAULIC BRAKE SYSTEM
BILL SEAY, 8-674-5371
GMUTS: R1-5-135G
FMVSS135 (4630) ON KP3123 VALIDATION TEST

MATERIAL DESCRIPTION:
KP3123

DISPOSITION OF MATERIALS:

REQUESTED BY: D H VINCKE / E R REEMMER
PHONE NO. : 8-535-0370 / 753-3500

PFl = RETURN TO INPUT SCREEN PF7 = LEAD SHEET PF10 = HELP PF1l1

* k%
* % %

= MENU

Date: 4/4/ 2 Time: 03:48:13 PM



‘ T.W.0. 03CK0088 Seq. 005 Page 1 of 52
CG190 (Rev. 6/99) GM CONFIDENTIAL

GM Evaluation Report

Platform Project/EWO No. | Requirement No. Procedure No. VPPIVIAIUPC Model Year Model No. PER/Report No.
VT1$3.21.1.31 03CK0088
GMT800 38HS061 S5TS3.24.10 MTL #4630 204/5 2003 K15703 SECTS
Reference Issue Report (IR) No. | ‘ Category: BRK (T)

Function [__] Development Validation
Method: l:l Math Based Hardware Based

Date: 25MAR02 K Final
Title: HYDRAULIC BRAKE SYSTEMS - ] Interim No.
PASSENGER CAR AND LIGHT TRUCK
VEHICLES
TEST #: 2002TK-059 [] Reissue Date of Reissue:
To: S. LEVCHAK Date of Request:
From: R.R.IGLEWSKI Dates of Evaluation: 13MARO02 — 25MAR02
Objective:

To evaluate hydraulic brake system performance consistent with the requirements of Federal Motor Vehicle Safety
Standard (FMVSS) 135.

Foreword:

The objective of this test was to measure the FMVSS 135 Validation performance of a 2003 Alpha 2 mode! K15703 with a
JC3 (2A) brake system at 6400 Ibs (2903 kg) GVWR. The tire P/N was 9593506 and RPO code was QIX.

Conclusions:

The vehicle completed the test and met all of the VTS and SSTS requirements tested.

Design Evaluated: See Appendix A GMUTS Rating: N/A Veh. Mileage: 609 test miles
Part/Test Object Name(s) Veh/Buck/PT/Part No./RPO Revision Date/Level
Vehicle KP3123 Alpha 2
See Attached Build and Test Specification Sheet JC3(2A) Brake System Beta
in Appendix A,
Distribution: W Z_. r/ 3 /25 / )2
Name: Document MGT (Original) Loc: 483-585-324 Author: Robert Iglew: / e:
Name: S. Levchak Loc: 483-524-2D2 (Title/Phone) Developniént Engineer / 8-674- 5178
Name: J. Mathis Loc: 483-524-2D2 (Locatigr} GMNA Desert Proving Ground
Name: T. Flaim Loc: 483-327-101 -
Name: A. Avery Loc: 852-524-2D2 X G— U"\’qu 5 ‘"‘\Rf( et
Name: DPG Brake File (FOLDER) Loc: 852-B33-000 ApfroMr: Steve Hastings Date: '
(Title) EGM Brake Development
(Location) GMNA Desert Proving Ground

GMNA Engineering - DPG



CG190 (Rev. 6/99)

GM CONFIDENTIAL

T.W.0. 03CK0088 Seq. 005 Page 2 of 52

GM Evaluation Report

Platform Project/EWO No. | Requirement No. Procedure No. VPPVIAIUPC Model Year Model No. PER/Report No.
VTS 3.21.1.31 03CK0088
GMT800 38HS061 SSTS3.21.19 MTL #4630 204/5 2003 K15703 SEQ. 005
Reference Issue Report (IR) No. Category: BRK(T)

Function l:, Development Validation
Method: D Math Based Hardware Based

Requirements:

C/K 03-04 Vehicle Technical Specification; WIP; April 30, 2001; Revision 9.

3.21.1.3.1 Government Regulations. The vehicle shall comply with all requirements specified in FMVSS 135 for
vehicles with GVWR of 3500 kg (7716 Ib) or less and FMVSS 105 for vehicles with GVWR greater than 3500
kg (> 7716 Ib). Vehicles designated for export shall meet the country specific requirements as specified in the
Global Legal Database.

C/K 03-04 Subsystem Technical Specification Chassis; May 2, 2001; Revision 3.
3.2.1.1.9 Brake Lamp Telltale. The brake telltale lamp shall be illuminated as follows:

a. If the usable brake fluid volume in the brake fluid reservoir is less than the quantity required to activate the
caliper pistons, the telltale shall illuminate until the condition is corrected.

b. During the engine ignition sequence for 2 seconds records to verify operation of the lamp.

¢. On vehicles equipped with a differential pressure brake proportioning valve, the brake telitale lamp shall
iluminate when the differential pressure switch activates due to a partial hydraulic system failure. The brake
telltale lamp shall not illuminate when the differential pressure switch returns to the center position.

d.  When an output is sent from the ABS/TCS/VSES module to illuminate the lamp.

Procedure/Method:

MTL#4630, Hydraulic Brake System — Passenger Car and Light Truck Vehicles, Revision November 1997.

Ref: Federal Motor Vehicle Safety Standard No. 135, Hydraulic Brake System, Revision 63 FR29143 May 28, 1998.
DPG Check-off and Data Sheets, Revision March 2001 (on file at the DPG).

Used the export speed calibration (Vmax) at 170.6 kph (106 mph) for this test in place of the domestic speed calibration
(Vmax) at 157.7 kph (98 mph).
Equipment / Calibration Report:

See Appendix B.

Results:

See summary sheet for performance results in Appendix B. See data sheets for details. The brake telltale lamp was
illuminated for sections ‘c’ and ‘d’ of the SSTS requirement. Section ‘a’ did not apply and section ‘b’ was not tested in this
procedure.

Appendix:

Appendix A: Build and Test Specification Sheet and CG583 Form

Appendix B: Resuilts
Appendix C: Glossary of Engineering Technical Terms

GMNA Engineering - DPG
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GM CONFIDENTIAL

T.W.0. 03CK0088 Seq. 005 Page 3 of 52

GM Evaluation Report

Platform Project/EWO No. | Requirement No. Procedure No. VPPVIAUPC Mode! Year Model No. PER/Report No.
GMT800 38HS061 \S/;%Q? 3? 211113 91 MTL #4630 204/5% 2003 K15703 g%%K%%?
Reference Issue Report (IR) No. Category: BRK(T)

Function D Development Validation
Method: D Math Based Hardware Based
APPENDIX A

BUILD AND TEST SPECIFICATION SHEET AND CG583 FORM

GMNA Engineering - DPG




03/14/02 19:33 FAX 1 248 753 3001 GM TPC CENTRAL 242D2 @003
371202 TUE 10:38 FAX 602 827 5332 ~ GMTG_DPG @oo2

T.W.0. 03CK0088 Seq. 005 Page 4 of 52

COBRrwisT)
E@ VALIDATION TEST AND VEHICLE REVIEW

r.Tes!Task No.: Q3CK00RR E validation [_| Development [] info [ witness

HEQ # 005
Test Title: FMVSS-135 Hydraulic Brake System
Test Purpose: To determine thepeﬁormmwmﬂﬂﬁwm&——

Technlezl Spec.:

GMTG Tast Procedure: 4630 FMVSS:

Special 'nstruction:

Test Veh. No.: Kp3123 Data Aquisition Veh.: Test Buck No.:
Test Material Test Material Test Material Test Material
Part Number Noun Name Part Number _ Noun Name
Seea Attacned (Pleass intial and _
Bulld and Test date attached —_—
Spec!fication Sheet. (Specification Sheet.)

Test# 2002TK-059

The undersigned agree that the test setup. test method, test materal, and when applicable, the test vehicle, data
avuisition vehicle and test buck are approriate for this test.

Iglenski, RR //W/ 3//%2. !
i igng

Test Cngineer Date Supervisor Sign.iture

STV Levehadr m | 3z

Design Resp. ENgr. Uig‘iﬁature " Date UPC Pzt Content Descnption
/ /
Uesign Resp. Engr. Signature Date UPC Bz Content Description
/ /
iJe<ign Resp. ENGT. Signature Dats UuPC Purt Content Uascniption
GM CONFIDENTIAL

03/12/02 TUE 12:37 [TX/RX NO 82531]

MAR 14 2002 15:08 1 248 753 3601 PRGE. B3



TWO:

Test Purpose:

Test Results:

T.W.0. 03CK0088 Seq. 005 Page 5 of 52

BUILD AND TEST SPECIFICATION SHEET

03CK0088 Seq: 005

Work Order No. NEBXXG030

Vehicle:

KP3123

To determine the performance of the vehicle relative to FMVSS135 requirements.

The vehicle completed the test and met the requirements tested.

Test : 2002TK-059

Comments: This test was performed on a 2003 Alpha 2 GMT800 model K15703 with a JC3 (2A) brake system at 6400 Ibs (2903
kg) GVWR. Tire P/N was 9593506 and RPO code was QIX.
TEST INFORMATION TEST WEIGHT DESIGN WEIGHT
Test Type: FMVSS-135 Hydraulic Brake System GVWR LLVW GVWR LLVW
Procedure No: 4630 Front (Ibs): 1202 1552 1202 1552
Start Date: 3/13/02 Start Odo: 7297 Rear (Ibs): 1702 910 1701 908
Finish Date: 3/25/02 Finish Odo: 7906 Total (Ibs): 2904 2462 2903 2460
PFC or Skid No: 0.99 Odo.Corr.Fact: % Front: 41.39 63.04 41.41 63.09
Tire Radius:  371.00 384.00 371.00 384.00
Frt Axle to CG: 69.70 44.00 69.70 43.90
VEHICLE INFORMATION CG Height:  650.00 668.00 650.00 668.00
vehicle VIN: 1GCEK14TS1Z|Jl
Year. 2003 Brake RPO: JC3 TIRE INFORMATION
Name Plate: Chevrolet Axle Ratio: 3.73:1 Tire Size: LT265/75R16C Wheel Size: 16x7
Model: K15703 Wheelbase: 119.0 Tire Make: Goodyear Wheel Matl: Aluminum
Engine: 5.3L/ILM7 PCM Op. S/W: 12577216AN Tire Type: OOR Wheel Code:
Transmission: A4/M30 Idle RPM: Tire Pressure:  40/35 (PSI]) Single/Dual: Single
Type: DISC Series: DC3-251 LF Caliper Asm: 15064409A
Piston Dia: 2X 51 mm Rotor ASM: 15716362QS RF Caliper Asm: 15064408A
FRONT Rotor Size: 305x29x9 mm Noise Treat: Rubore RPNS13001 Service Kit: TX172625A
SYSTEM Notes: Pad kit TX172625A is the same as TX172932A
Material NY-Code Lining Attachment Useable Thick.
Inboard: Akebono NS265HFF Molded 0.490
Outboard: Akebono NS265HFF Moided 0.490
Type: DISC Series: DCP-154 LR Caliper ASM: 15065069A
Piston Dia: 1 X 54 mm Rotor ASM: 15712800QR RR Caliper ASM: 15065070A
REAR Rotor Size: 325x20x6.5 mm Noise Treat: CLD6.4 Service Kit: 18043346
SYSTEM  pg service Kit: 12477911 PB Min Thk:
PB Lining: JBIT103
Notes: Rear service kit shim p/n: TX168700A
Set park brake lining clearance to 0.032".
Material NY-Code Lining Attachment Useable Thick.
Inboard: Akebono NS161HEF Molded 0.375
Outboard: Akebono NS161HEF Molded 0.375
Booster Type: Vacuum SBA Master Cyl ASM: 15087877B
APPL ASM: 15087880B Code: SS Pedal Ratio: 4.0
Y Code: ACA Dia: 31.8x42strok mm Pedal Apply Radius:
SYSTEM Size: 260T mm Disp: @1500psi Frt Port 1290 cc Pedal Travel: @ 50 LBS: 41 mm
@1500psi Rear Port: 18.20 cc @ 100 LBS: 52 mm
Code Meter Split Slope
BALANCE Comb Valve ASM: 15166886A F3 0 470 0.43
SYSTEM Height Sens Valve: None
ANTI Anti Lock System: 4WAL Anti Lock Software Level: GM124GDC
LOCK Anti lock Comments: EBC325 - System balance controlled by DRP. HCU s/n was Z-A083.

Engineer: Iglewski, RR

*Measurements in INCHES unless otherwise specified

SPECSHEET rev. 10/30/01

Date: 3/25/02

GM CONFIDENTIAL




03/14/02
03712702

19:33
T

TWO;
Test Purpose:

UE 10:39 FAX 602 527 5332

FAX 1 248 753 3001 GM TPC CENTRAL 242D2

GMTG DPG

004
@oo3
T.W.0. 03CK0088 Seq. 005 Page 6 of 52

BUILD AND TEST SPECIFICATION SHEET
03CK0088 Seq: 005 Werk Order No. NEBXXGG30 Vehicle: KF3123 Test: 2002TK-05S

7o determine the performance of the vehicle rejative to FMVSS135 requirements.

Test Results:
Lyo 7903 Y
Comments: Thls test was performad on a 2003 Alpha 2 GMT800 model K15703 with a JC3 (2A) braks system at,BﬂﬁJ Ibs L}?ﬁ
kg) GVWR. Tire PIN was 9593506 and RPO code was aix.
TEST INFORMATION TEST WEIGHT DESIGN WEIGHT
Test Type: FMVS5-135 Hydraulic Brake System GVWR LLVW GVWR LLVW
Procedure No: 4630 Front (Ibs): 266d ¥l
Start Date: 3/14/02 Start Odo: Rear (ibs): 7750 2002, l/
Finish Date: Flnish Odo: Total (ibs): 400 5423
PFC or Skid No' 0.9 Odo.Cor.Fact: % Front: HiY g5/
Tire Radlus: 371.00 384,00
Frt Axle to CG:
VEHICLE TION CG Height 550.00 668.00
Vehlcle VIN: 1GCEK14T81Z|
Yesr 2003 Brake RPO: JC3 L7  TIRE INFORMATION
Name Plate: Chevrolet Axle Ratde: 3.73:1 Tire Sizo: MR65/7SR16C Whee! Siza: 16x7
Model: K15703 Wheelbase: 115.0 Tire Make: Goodyear Wheel Matl: Aluminum
Engine: 5.3L/LM7 PCM Op. S/W. 12577216AN Tre Type: OOR Wheel Code:
Transmission. A4/M30 ldle RPM: Tire Pressura:  40/35 (PS)) Single/Dual. Single
Type: DISC Series; DC3-251 LF Calicer Asm: 15064409A /
FRONT Pistan Dla: 2X 51 mm Rotor ASM: 16716362QB RF Callser Asm: 15064408A
Rotor Size: 305x29x9 mm Noise Treat: Rubore RPN513007 Service Kit: TX172825A
SYSTEWM Notes: Pad kit TX172626A is the samo as TX1729324
Matarial NY-Code Lining Altacliment Useable Thick.
Inbaard: Akebano NS285HFF Moldet| 0.430
Outboard: Akebono NS265HFF Molde:l 0.490
Type. DISC Saries: DCP-154 LR Calpar ASM: 15065065A
REAR Piston Dia: 1 X 54 mm Rotor ASM: 15712800QR RR Calpsr ASM: 1506507DA v
YSTEM Rotor Size: 325x20x6.5 mm Noise Tregt: CLD6.4 Sirvice Kit: 18043346
S PB Service Kil: 12477811 P3 Min Thic
PEB Lining: JBI T103
Notes: Rear service kit shim p/n: TX168700A
Set park brake lining ciearance to 0.032". /
Material NY-Code Lining Afta;hmant Yseahle Thick.
Inboard: Akebono NS161HEF Mold :d 0.375
Outboard: Akebono NS181HEF Mold +d 0.375
Boosler Type: Vacuum SBA Master Cyl ASM: 15087877B
APPLY ASM: 150878808 Coda: 5§ |’edal Ratlo: 4.0 V4
SYSTEM Code: ACA ' Dia: 31.8xd4zstrockmm Pedal Ajply Radius:
Size: 260T mm Disp: @1500psi Fri Port 12,90 cc Fedal Travel: @ 50LBS: mm
@1500ps! Rear Port. 1820 ¢cc @100LBS. mm
Caode Meter Split Slopg
BSAIY‘Q_};?\“E Comb Vaive ASM: 15166886A B 0 470 0.43 ‘/
Height Sens Valve: None
ANTH Anll Lock Systoam: AWAL Anti Lock Software Level GM124GDC ‘/
LOCK  Antllock Comments: EBC326 - Syatem balance controlled by DRP. HCU s/n was Z-A083.
Enginecr. |glewskl, RR Datss 31202

‘Meaauremems in INCHES unle2s otherwisa specified

MAR 14 2882 15:86

SPECSHEET rev 10/30/04
Z/I‘// 62

03712702 TUE 12:37

GM CONFIDENTIAL

[TX/RX NO 8251}

1 248 753 3001 PAGE. 24
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GM Evaluation Report

Platform Project/EWO No. | Requirement No. Procedure No. VPP/VIA/IUPC Model Year Model No. PER/Report No.
VTS 3.21.1.3.1 03CK0088
GMT800 38HS061 SSTS3.2119 MTL #4630 204/5 2003 K15703 SEQ. 005
Reference Issue Report (IR) No. Category: BRK(T)
Function D Development Validation
Method: D Math Based Hardware Based
APPENDIX B

RESULTS

GMNA Engineering - DPG
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UNIFORM TEST SPECIFICATIONS

GM Vehicle and Component Tests
Test Number: 2002TK-059 Date Completed: 3/25/02 Facility Location: DPG - Mesa
Vehicle Number: KP3123 Make: CHEVROLET Model: K15703
Final Drive Ratio: 3.73:1 Engine: 5.3L/ILM7 Transmission: A4/M30
Year: 2003 Max. Speed 170.6  km/h Test Surface: E. Straightaway P.F.C. 0.99 Date Measured: 03/07/02
Brake Type: Drum/Disc Brake Size W/Cyl. / Piston Dia. Lining Material
Front DISC 305x29x9 mm 2x51 mm AKEBONO NS265HFF
Rear DISC 325x20x6.5 mm 1x54 mm AKEBONO NS161HEF
ABS System EBC325 S/Ware Level GM124GDC Power Assist VACUUM SBA Booster Code ACA
M/Cyl. Dia.: 31.8 x 42.0 mm stroke Pedal Ratio 4.0:1 Proportioning 0/470/0.43
Target Max % Front Min % Front
Test Total Front Pct. Front Total Front Pct. Front
Weights GVWR 2903 1780.4 61.3% 2903 1202.1 41.4%
(kg) LLVW 2460 1552.3 63.1% 2245.0 1270.7 56.6%
Tire Manufacturer GOODYEAR Tire Size LT265/75R16C Part No. 9593506
Tire Pressure: Front: ~ 275 kPa Rear. 241 kPa Static Tire Rolling Radius (mm) GVWR 371 LLVW 384
Spec/Limit Test Results
_7 Dist. (m) [ Min Max [ Min Max Speed | Adhes.| Pass
Test Loading or Pedal | Pedal || Pedal | Pedal Corr. Corr. | Pass
Test |Testedat] Speed | MFDD | Force | Force || Force | Force | Dist.(m)or| Dist. | Margin
Test Portion Mass | o, Front | (km/h) (m/s?) (N) (N) (N) (N) IMFDD (m/s?) (m) %
Adhesion Utilization w/o ABS LLVW | MAX% | 100/50 | Rear axle adhesion utilization il
Adhesion Utilization w/o ABS GVWR | MAX% | 100/50 | curve below specified value I
Cold Effectiveness GVWR | MIN% 100 70 65 500 248 480 58.2 63.0 | 10.0%
High Speed Effectiveness GVWR | MIN% | 136.5 138.4 65 §00 262 469 96.3 104.5 | 24.5%
Stops With Engine Off GVWR | MIN% 100 70 65 500 270 496 55.3 59.8 | 14.5%
Cold Effectiveness LLVW | MAX% 100 70 65 500 248 458 49.6 53.5 | 23.5%
High Speed Effectiveness LLVW | MAX% | 136.5 138.4 65 500 213 420 92.5 100.4 | 27.5%
Failed Antilock LLVW | MAX% 100 85 65 500 117 269 71.2 77.3 | 9.1%
Failed Variable Proportioning Valve LLVW | MAX% 100 110 65 500 N/A N/A N/A N/A N/A
Hyd. Circuit Failure #1 (REAR) LLVW | MIN% 100 168 65 500 192 475 63.4 68.8 | 59.1%
Hyd. Circuit Failure #2 (FRONT) | LLVW | MAX% 100 168 65 500 257 406 147.0 160.7 | 4.4%
Hyd. Circuit Failure #1 (REAR) GVWR | MIN% 100 168 65 500 273 480 87.5 95.3 | 43.3%
Hyd. Circuit Failure #2 (FRONT) | GVWR | MAXY% 100 168 65 500 293 478 144.9 1584 | 5.7%
Failed Antilock GVWR | MIN% 100 85 65 500 150 473 60.9 66.0 | 22.3%
Failed Variable Proportioning Valve GVWR | MIN% 100 110 65 500 N/A N/A N/A N/A N/A
Power Brake Unit Failure GVWR | MIN% 100 168 65 500 241 493 85.8 N/A | 49.0%
Parking Brake Performance [Uphill GVWR | MIN% -- - -- 500 197 N/A N/A N/A | 60.6%
(20% Grade) Downhill | GVWWR | MIN% - - - 500 214 N/A NA N/A 57.2%
Hot Performance Stop. 1 GVWR | MIN% 100 > 3.30 N/A | 136.0 (| N/A NA [* 4.428 NA | 34.2%
Hot Performance Stop 2 GVWR | MIN% 100 89 65 500 || 204.0 | 411.0 62.2 NA | 30.1%
>3.85
Fade Recovery GVWR | MIN% 100 < 8.25 N/A | 136.0 | NA NA |* 6.016 NA | 81.3%

* Actual MFDD adjusted to target pedal force.

Summarized by: Robert iglewski Date: 3/25/02
Revised R1-5-135G (MTL 4630)
March 2001 SUMMARY

GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS

GM Vehicle and Component Tests
Tast Number 2002TK-059 Vehicle No. KP3123 Date:
TW.0. 03CK0088 P.RR. — Odom:

$5.1 thru 55.5 of FMVSS 135 specifies detailed requirements for brake system warning indicators, labeling, equipment
and controls, and master cylinder reservoir capacity.

THIS TEST REPORT DOES NOT CHECK THE FOLLOWING
BRAKE SYSTEM REQUIREMENTS

EQUIPMENT AND CONTROLS

The responsible Lead System Engineer and Validation Engineer must certify that the brake system covered by this report
meets all of the equipment and controls requirements of $5.1 thru $5.3.2.

BRAKE SYSTEM WARNING INDICATORS

The responsible Electrical Center personnet at the vehicle platform must certify that ALL RELEASED INSTRUMENT
CLUSTERS meet the warning requirements of $5.5.1 through S$5.5.5.

Limited information concerning the warning indicators for the specific vehicle test are provided in Data Sheets 13, 14,
15, 18, 17, 18, 19, 20, and 22.

MASTER CYLINDER RESERVOIR CAPACITY AND LABELING.

The responsible Lead System Engineer and Validation Engineer must certify that the brake system covered by this report
meets all of the master cylinder volume and labeling requirements of $5.4.1 thru S5.4.4.

Certtified by: Date
Validation Engineer

Date

Revised R1-5-135G (MTL 4630)
March 2001 Warning Indicators
GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS

G—M Vehicle and Component Tests
Test Number 2002TK-059 Vehicle No. KP3123 Date: 3/19/02
TW.0. 03CK0088 P.RR. — Odom: 7562

INSTRUMENT CALIBRATION
FMVSS 135
Calib.
Instrument Channel Shunt Next Calibration
Instrument Description Number Location Values Date
1 Data Acquisition Chassis A10115 NA NA Nov-02
2 Lap Top Computer A30813 NA NA NA
3 Controller Software Release 4.0 beta5 NA NA Sep-00
4 Vacuum Transducer A10061 1-5 61.244 Aug-02
5 Pedal Travel Transducer A10191 4-2 --- Jul-02
6 LF Torque Wheel A02749 8-1 2679 Aug-02
7 RF Torque Wheel A02763 8-2 2697 Jun-02
8 LR Torque Wheel A05788 8-3 2428 Jul-02
9 RR Torque Wheel A02742 84 2547 Aug-02
10 LF Slip Ring A07236 8-1 --- Sep-02
11 RF Slip Ring A10155 8-2 - Sep-02
12 LR Slip Ring A10504 8-3 --- Sep-02
13 RR Slip Ring A00469 8-4 - Sep-02
14 Service Brake Pedal Force Transducer A10849 4-1 609.8 Aug-02
15 Park Brake Pedal Force Transducer A10046 4-3 561.7 Jul-02
16 LF Hydraulic Pressure Transducer A07612 6-2 4916 Aug-02
17 RF Hydraulic Pressure Transducer A10649 6-3 6184 Jun-02
18 LR Hydraulic Pressure Transducer A06750 6-4 4019 Aug-02
19 RR Hydraulic Pressure Transducer A08409 6-5 4467 Aug-02
20 Decelerometer A05935 1-8 32.2 Aug-02
21 Fifth Wheel A08382 1-9 - Aug-02
22 LPMCF A05847 6-1 5074 Aug-02
23
24 CART #10 NA NA NA NA

Recorded by Parr Date 3/21/02
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 1

GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests
Test Number 2002TK-059 Vehicle No. KP3123 Date: 3/19/02
T.W.O. 03CK0088 P.RR. - Odom: 7562

3.3.1 Start of Test Floor Check (Required)

Channel Configuration

Metric
Sample Eng'rg Collect
Channel Rate Title Units Mode
Analog 100 HZ VACB kPa Averaged
Analog 100 HZ VACE kPa Averaged
*Strain 100HZ  LPBI kPa Averaged
Strain 100 HZ LPLF kPa Averaged
Strain 100HZ LPRF kPa Averaged
Strain  100HZ LPLR kPa Averaged
Strain 100HZ LPRR kPa Averaged
Strain 100 HZ PFSB N Averaged
Strain 100 HZ PTSB mm Averaged
* Hydraboost System Only
Vehicle Conditions
(a) Transmission Range: PARK/NEUTRAL
(b) Engine: AT IDLE DURING POWER BRAKE APPLY

OFF DURING NO POWER APPLY

Test Conditions

Pedal Force: Apply to 890 N at 133 N/sec rate.
Number of runs: 1 with power assist
1 with no power assist

Test Procedure

Start engine and idle for 2 minutes. After 2 minutes, rev engine to obtain 67 kPa of vacuum. With engine idling,
apply service brake to 890 N at 133 N/sec apply rate. Record pedal travel at 90 N pedal force in space provided.

Turn engine off and pump service brake pedal to deplete booster vacuum. Apply service brake to 890 N at 133
N/sec. apply rate. Record pedal travel at 445 N pedal force in space provided.

[PEdaT TraveT (mm)] Pedal Force (N) ]| Vacuum (kPa)

Run 1 with power assist 52.3 90.1 67.4
Run 2 with no power assist 54.6 4452 o
Copy data to disk and have plot made to verify correct proportioning. Obtain Engineer's approval before proceeding
with test.
Tested by Deron Blake Date 3/19/02
Revised R1-5-135G (MTL 4630)
February 2002

Data Sheet 2
GM CONFIDENTIAL
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FMVSS135 VALIDATION TEST 2002TK-059 [KP3123]
LP vs PEDAL FORCE w/o POWER - STATIC FLOOR CHECK
SOT: ABS Software Version: GM124GDC
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Nbr. KP3123 Time
T.W.0. 03CK0088 Odometer 7297 Stop Location CIRCLE TRACK
P.R.R. — Temperature 17° C Peak Coefficient
GPDAS FILE NAME BURN.RAW Wind Dir. / Vel. Date Measured
Target Test Weight Total 2903 kg Front 1780 kg Pct. 61.3% Rear 1123 kg
Actual Test Weight Total 2903 kg Front 1778 kg Pct. 61.2% Rear 1125 kg
3.3.2 Burnish
VEHICLE LOAD: GVWR
GEAR: Drive
PEDAL FORCE: Adjust as necessary to maintain constant decel rate.
TEST SPEED: 80 km/h to O
IBT: <100° C Record temperatures .32 km before stop
DECEL RATE: 3.0 m/s?.
WHEEL LOCKUP: None longer than 0.1 seconds at speeds greater than 15 km/h.
INTERVAL: The interval from the start of one service brake application to the start of the next is either the time
necessary to reduce the IBT to 100° C or less, or the distance of 2 km, whichever occurs first.
GPDAS Brake Temperature °C
Stop | Run | (Secondary Shoe or Hottest Pad) Stop
No. |Number| LF RF LR RR Interval Comments
1 1 33 32 31 28 0.2 km
10 2 91 105 99 84 0.2 km
20 3 102 121 123 92 0.2 km
30 4 102 104 120 85 0.2 km
40 5 98 102 116 80 0.2 km
50 6 98 100 115 83 0.2 km
60 7 97 103 117 83 0.2 km
70 8 96 96 112 86 0.2 km
80 9 92 92 111 83 0.2 km
90 10 96 95 113 87 0.2 km
100 11 96 96 113 88 0.2 km
110 12 95 95 108 86 0.2 km_|NO NOISE, GOOD STABILITY
120 13 91 98 96 71 2km _|NO NOISE, GOOD STABILITY
130 14 99 102 110 85 2km |NO NOISE, GOOD STABILITY
140 15 95 96 107 84 2km |NO NOISE, GOOD STABILITY
150 16 101 108 98 74 2km |NO NOISE, GOOD STABILITY
160 17 102 106 110 84 2 km |NO NOISE, GOOD STABILITY
170 18 97 103 107 80 2km |NO NOISE, GOOD STABILITY
180 19 93 100 102 79 2km |NO NOISE, GOOD STABILITY
190 20 93 105 106 81 2km |NO NOISE, GOOD STABILITY
200 21 92 104 105 79 2 km |NO NOISE, GOOD STABILITY
Tested by L. COLLINS, E. SCHAFER & L. CHRISTI Date 3/15/02
Brake Adjustment (Post Burnish)
Adjust to manufacturer's published recommended practice
Record method used:
Adjusted by Date

Revised
February 2002

GM CONFIDENTIAL

R1-5-135G (MTL 4630)
Data Sheet 3
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UNIFORM TEST SPECIFICATIONS

m Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Nbr. KP3123 Time

TW.0. 03CK0088 Odometer Stop Location N/A

P.R.R. e Temperature Peak Coefficient N/A

GPDAS FILE NAME VMAX.RAW Wind Dir. / Vel. Date Measured N/A

Target Test Weight Total 2460 kg Front 1552 kg Pct 63.1% Rear 908 kg

Actual Test Weight Total kg Front kg Pct. Rear kg

3.3.3 Vehicle Maximum Speed

Establish vehicle maximum speed (if not furnished by requesting engineer).

VEHICLE LOAD: LLVW
GEAR: Drive

PEDAL FORCE: Not applicable
TEST SPEED: Maximum attainable from a standing start in 3.2 km.

IBT: Not applicable

DECEL RATE: Not applicable

WHEEL LOCKUP: Not applicable

INTERVAL: Not applicable

Ballast vehicle to LLVW prior to installing Torque Wheels.
Accelerate at a maximum rate from a standing start for a distance of 3.2 km on a level survace.
Repeat in opposite direction if using the east straightaway. If using the circle track, start second run 180 degrees from start of first run.

Record speed attained in each direction and use the average of the two runs.

Direction Max. Speed
Run No. 1 NA NA km/h
Run No. 2 NA NA km/h
Average NA km/h

NOTE: The export maximum speed calibration of 170.6 kph was used for this test.

Average speed must be entered in cell D52 of "data” sheet prior to printing Part B of test packet.
This is required for speed and distance calculations on Data Sheet 9 and Data Sheet 12.

Tested by Parr Date 3/19/02
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 4

GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS

M Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 12:30 PM
T.W.0. 03CK0088 Odometer 7585 Stop Location E. Straightaway
P.RR. -—-- Temperature 19° C Peak Coefficient 0.99

GPDAS FILE NAME ADHL.RAW Wind Dir. / Vel. W@ 10 KPH Date Measured 3/7/02

Target Test Weight Total 2460 kg Front 1552 kg Pct. 63.1% Rear 908 kg

Actual Test Weight Total 2457 kg Front 1551 kg Pct. 63.1% Rear 906 kg

3.3.5 Adhesion utilization (Torque Wheel Method).

Adhesion Utilization results are not an FMVSS 135 compliance
requirement for ABS equipped vehicles.

NOTE: If vehicle is equipped with ABS and Electronic Brake Force Distribution such as EBD or DRP, both ABS and
Electronic Brake Force Distribution System must be completely disabled prior to running this test section.
If unsure how to disable both, check with Test Engineer.

3.3.5.1 Vehicle conditions. DISABLE ABS AND EBD/DRP - RECORD METHOD REMOVED 60 AMP ABS FUSE
(a) Vehicle load: LLVW Red Brake Light lluminated? Yes[X_| No[_]
(b) Transmission position: In neutral
(c) Tires: For this test, a separate set of tires, identical to those used for all other sections of this test, may be

mounted on torque wheels and used to complete this portion of test.

3.3.5.2 Test conditions and procedures.
IBT: >65°C,<100°C

TEST SPEEDS: 100 km/h and 50 km/h

PEDAL FORCE:

COOLING:

NUMBER OF RUNS:
TEST SURFACE:

DATA TO BE RECORDED:

Ramp apply between 7100 and 150 N/sec apply rate until the first axle
locks or a max. of 1000 N pedal force is reached, whichever occurs first.

100 km/h test speed

Ramp apply between 700 and 200 N/sec apply rate until the first axle
locks or a max. of 1000 N pedal force is reached, whichever occurs first.

50 km/h test speed

Between brake applications, drive at speeds up to 100 km/h until IBT is reached.

5 Stops from 50 km/h and 5 stops from 100 km/h, alternating between speeds after each stop.
PFC of at least 0.9

VEHICLE SPEED, PEDAL FORCE, WHEEL VELOCITY, DECEL, BRAKE TORQUE

AT EACH WHEEL, AND HYDRAULIC LINE PRESSURE IN EACH BRAKE CIRCUIT

(AT LEAST ONE FRONT WHEEL AND ONE REAR WHEEL DOWNSTREAM OF THE
PROPORTIONING VALVE).

SAMPLE RATE: 10 HZ ON TEMP CHANNELS - 100 HZ ON ALL OTHER CHANNELS.

Stop Speed (km/h) | Max. Pedal Vehicle Speed at Lockup (km/h) Maximum Rate of
Number [ Target | Actual | Force (N) LF RF LR RR Decel (m/s?) | Apply (N/s) Comments
1 100 98.7 212.8 - - 71.6 -- 7.9 133.0 LRWS
2 50 50.0 201.9 - - 26.6 - 8.1 133.0 LRWS
3 100 99.6 221.5 - - 71.5 -- 8.7 133.0 LRWS
4 50 50.0 207.4 - - 29.3 - 8.1 133.0 LRWS
5 100 99.1 197.6 - - 74.0 -~ 8.5 133.0 LRWS
6 50 50.3 199.8 - -- 28.6 25.8 8.0 133.0 BRWS
7 100 98.7 197.6 - - 68.2 - 8.5 133.0 LRWS
8 50 50.9 221.5 - - 27.3 23.5 8.3 133.0 BRWS
9 100 98.6 217.1 - - 69.4 - 8.9 133.0 LRWS
10 50 50.5 208.5 - - 26.9 23.7 8.2 133.0 BRWS
Tested by Deron Blake Date 3/19/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 5

GM CONFIDENTIAL
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m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 9:30 AM

T.W.0. 03CK0088 Odometer 7566 Stop Location E. Straightaway

P.R.R. == Temperature 12°C Peak Coefficient 0.99

GPDAS FILE NAME ADHG.RAW Wind Dir. / Vel. E @ 8 KPH Date Measured 3/7/02

Target Test Weight Total 2903 kg Front 1780 kg Pct. 61.3% Rear 1123 kg

Actual Test Weight Total 2906 kg Front 1781 kg Pct.  61.3% Rear 1125 kg

3.3.5 Adhesion utilization (Torque Wheel Method). Adhesion Utilization results are not an FMVSS 135 compliance

requirement for ABS equipped vehicles.

NOTE: Hf vehicle is equipped with ABS and Electronic Brake Force Distribution such as EBD or DRP, both ABS and
Electronic Brake Force Distribution System must be completely disabled prior to running this test section.
If unsure how to disable both, check with Test Engineer.

3.3.5.3 Vehicle conditions. DISABLE ABS AND EBD/DRP - RECORD METHOD  REMOVED 60 AMP ABS FUSE
(a) Vehicle load: GVWR Red Brake Light liluminated? Yes[X_] No[ |
(b) Transmission position: In neutral

(c) Tires: For this test, a separate set of tires, identical to those used for ali other sections of this test, may be
mounted on torque wheels and used to complete this portion of test.

Test conditions and procedures.

IBT: >65°C,<100°C
TEST SPEEDS: 100 km/h and 50 km/h
PEDAL FORCE: 100 km/h test speed Ramp apply between 7100 and 150 N/sec apply rate until the first axle
locks or a max. of 1 kN pedal force is reached, whichever occurs first.

50 km/h test speed Ramp apply between 700 and 200 N/sec apply rate until the first axle
locks or a max. of 1 kN pedal force is reached, whichever occurs first.

COOLING: Between brake applications, drive at speeds up to 100 km/h until IBT is reached.
NUMBER OF RUNS: 5 Stops from 50 km/h and 5 stops from 100 km/h, alternating between speeds after each stop.
TEST SURFACE: PFC of at least 0.9

DATA TO BE RECORDED: VEHICLE SPEED, PEDAL FORCE, WHEEL VELOCITY, DECEL, BRAKE TORQUE
AT EACH WHEEL, AND HYDRAULIC LINE PRESSURE IN EACH BRAKE CIRCUIT
(AT LEAST ONE FRONT WHEEL AND ONE REAR WHEEL DOWNSTREAM OF THE
PROPORTIONING VALVE).
SAMPLE RATE: 10 HZ ON TEMP CHANNELS - 100 HZ ON ALL OTHER CHANNELS.

Stop Speed (km/h) | Max. Pedal Vehicle Speed at Lockup (km/h) Maximum Rate of
Number | Target | Actual | Force (N) LF RF LR RR Decel (m/s?) | Apply (N/s) Comments
1 100 99.5 302.9 - - 61.5 - 7.7 133.0 LRWS
2 50 50.1 324.7 - - 9.0 - 7.9 133.0 LRWPO
3 100 99.4 309.5 - - 67.3 - 7.9 133.0 LRWS
4 50 50.0 350.7 - - 10.6 -~ 7.9 133.0 LRWPO
5 100 99.1 283.4 - - 63.5 - 8.0 133.0 LRWS
6 50 50.3 343.1 - - 11.7 - 7.5 133.0 LRPO
7 100 99.5 255.2 - - 66.5 -- 7.9 133.0 LRWS
8 50 50.9 296.4 - - 15.7 - 7.7 133.0 LRWS
9 100 99.9 257.3 - - 63.1 -- 7.9 133.0 LRWS
10 50 50.5 297.5 - -- 16.6 - 7.7 133.0 LRWS
Tested by Deron Blake Date 3/19/02
Revised R1-5-135G {MTL 4630)
February 2002 Data Sheet 6

GM CONFIDENTIAL
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FMVSS5135 TEST (MEASURED ADHESION UTILIZATION - 10 STOPS)

Raw File: ADHL .RAW Test WT./% FRT
COMMENTS: 2003 ALPHA 2 GMT800 MODEL K15703 JC3 (2A) SCHEDBULE
COMMENTS: VALIDATION (LLVW) LOCATION:

DRIVER:

2457 kg / 63.1% TWO:
MTL #4630 TEST NO
DPG-MESA VEH. NO:
DERON BLAKE ODOMETER:

03CK0088
2002TK~-059
KP3123
7585 miles

1

0.9

0.8

.7

0

.5

0

.4

Adhesion Utilization & Peak COA

1

.0

0

0.0 0.1 0.2 0.3 0.4 0.5 0.6

1] "

Braking Ratio "z
Front-Axle Rolling Radius (mm)---> 384.0000
Rear-Axle Rolling Radius (mm)----> 384.0000
Total Vehicle Weight (kg)-----~-- > 2457.0000
Static Weight on Front Axle (kg)-> 1551.0000
Static Weight on Rear Axle (kg)--> 906.0000

CG Height of vehicle (mm)-------- > B667.5000
Wheel Base (mm)----------—-—-———- > 3023.0000
Proportioner Knee (kPa)-----—----- > 3235.0630
Primary Slope--------~---——-~-———- > 0.9465

Proportioner Slope---------—-—--—-~ > 0.4228

— — F1 Front AU
— - — F2 Rear AU

Limit=z/0.90
— Limit=z/0.75

25 40 61 abed 500 bag 8800MDE0 OM'L



FMVSS135 TEST -- ADHESION UTILIZATION

Raw File: ADHL.RAW

(REGRESSION ANALYSIS)

Test WT./% FRT: 2457 kg / 63.1% TWO: 03CK0088
SCHEDULE: MTL #4630 TEST NO: 2002TK-059
LOCATION: DPG-MESA VEH. NO: KP3123
DRIVER: DERON BLAKE ODOMETER: 7585 miles

COMMENTS: 2003 ALPHA 2 GMT800 MODEL K15703 JC3 (23)

COMMENTS: VALIDATION (LLVW)
Front-Axle Rolling Radius (mm)---> 384.0000
Rear-Axle Rolling Radius (mm)----> 384.0000
Total Vehicle Weight (kg)-------- > 2457.0000
Static Weight on Front Axle (kg)-> 1551.0000
Static Weight on Rear Axle (kg)--> 906.0000
CG Height of Vehicle (mm)-------- > 667.5000
Wheel Base (mm)}------------------ > 3023.0000
Proportioner Knee (kPa)--~--=---- > 3235.0630
Primary Slope--------~--=-mscm--- > 0.9465
Proportioner Slope--------------- > 0.4228

LF RF LR RR
BF HOP rt2 BF HOP ro2 BF HOP r°2 BF HOP

Nm/kPa kPa Nm/kPa kPa Nm/kPa kPa Nm/kPa kPa
0.3776 297.0 0.9898 0.3248 -94.3 0.9942 0.1875 -240.1 0.99%988 0.1815 -300.0
0.3943 2.7 0.9997 0.3965 70.9 0.98998 0.2202 3.2 0.9988 0.2175 -29.7
0.4433 312.4 0.9967 0.3913 178.5 0.9984 0.1930 -239.5 0.9984 0.1872 -333.5
0.3862 24.9 0.99%6 0.3535 192.3 0.9999 0.2097 -55.7 0.9994 0.2079 -76.5
0.4448 340.9 0.9948 0.3922 198.2 0.9980 0.1918 -196.0 0.9990 0.1882 -274.0
0.4029 76.4 0.9996 0.4185 186.6 0.9999 0.2110 -26.0 0.9995 0.2161 22.2
0.4707 419.4 0.9948 0.4258 264.4 0.9976 0.1965 -135.2 0.9994 0.1934 -204.3
0.3875 15.5 0.9997 0.4040 164.3 0.9999 0.2113 -27.4 0.99%6 0.2107 ~-1.9
0.4621 446.7 0.9927 0.4269 315.1 0.9968 0.1%927 -180.2 0.9991 0.1877 -245.5
0.3973 20.9 0.9997 0.4023 68.8 0.9999 0.2132 0.6 0.9994 0.211l6 -22.9
0.4141 195.7 0.9967 0.3954 154.5 0.9984 0.2022 -109.6 0.9991 0.1993 -146.6
0.4046 175.1 0.9976 (Front Axle) 0.2007 -128.1 0.9989 (Rear Axle)
BF = Brake Factor
HOP = Hold-Off Pressure
r"2 = Sample Coefficient of Determination
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0.9983
0.9992
0.9987
0.9993
0.9988
0.9989
0.9985
0.9986
0.9976
0.9989

0.9987 Avg/Wheel

Avg/Axle



FMVSS135 TEST (COMPOSITE ADHESION UTILIZATION - 10 STOPS)

Raw File: ADHL .BAW Test WT./% FRT: 2457 kg / 63.1% TWO: 03CK0088
COMMENTS: EOO?DA%?HA % GMT?OO MODEL K15703 JC3 (2A) Sgg%?%%ﬁ: g;é aég30 $EET ”83 Egg§£§—059
COMMENTS: VALIDATION (LLVW L : -MESA . NO:
DRIVER: DERON BLAKE ODOMETER: 7585 miles
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Braking Ratio "z

Front-Axle Rolling Radius (mm)---> 384.0000

Rear-Axle Rolling Radius (mm)----> 384.0000
Total Vehicle Weight (kg)-------- > 2457 .0000
Static Weight on Front Axle (kg)-> 1551.0000
Static Weight on Rear Axle (kg)--> 906.0000

CG Height of Vvehicle (mm)-------- > B667.5000
Wheel Base (mm)----—--—-———--—=—- > 3023.0000
Proportioner Knee (kPa)----=----—- > 3235.0630
Primary Slope------—------------- > 0.9465

— - — F2 Rear AU

—— Limit=2/0.75

— F1 Front AU

Limit=2/0.90

25 10 12 abed 00 Hag 8800MOE0 OM'L

Proportioner Slope--------——--=-~-- > 0.4228




FMVSS135 TEST (MEASURED ADHESION UTILIZATION - 10 STOPS)

Raw File: ADHG.RAW
COMMENTS: 2003 ALPHA 2 GMTB800 MODEL K15703 JC3(2A)
COMMENTS: VALIDATION (GVWR)

Test WT./% FRT:
SCHEDULE:
LOCATION:

DRIVER:

2906 kg / 61.3%

MTL #4630
DPG-MESA
DERON BLAKE

TWO:

TEST NO:
VEH. NO:
ODOMETER

03CK0088
2002TK-059
KP3123
7566 miles

1

A

g

0

0.8

0

.5

0

Adhesion Utilization & Peak COA

.0

0.0 0.1 0.2 0.3 0.4 0.5 0.6

Braking Ratio "z

371.0000
371.0000
2906.0000
1781.0000
1125.0000
637.5000
3023.0000
3235.0630
0.9465
0.4228

Front-Axle Rolling Radius (mm)--->
Rear-Axle Rolling Radius (mm)---->
Total Vehicle Weight (kg)-------- >
Static Weight on Front Axle (kg)->
Static Weight on Rear Axle (kg)-->
CG Height of vehicle (mm)-------- >
Wheel Base (mm)-—-—----———ceco——o >
Proportioner Knee
Primary Slope---------~-------——— >
Proportioner Slope--------------- >

— — F1 Front AU
— - — F2 Rear AU

Limit=z/0.30
—— Limit=z/0.75

2s Jo gz 9bed 500 bes 8800M0€0 OM'L
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FMVSS135 TEST -- ADHESION UTILIZATION (REGRESSION ANALYSIS)

Raw File: ADHG.RAW

Test WT./% FRT: 2906 kg / 61.3% TWO: 03CK0088
SCHEDULE: MTL #4630 TEST NO: 2002TK-059
LOCATION: DPG-MESA VEH. NO: KP3123

DRIVER: DERON BLAKE ODOMETER: 7566 miles

COMMENTS: 2003 ALPHA 2 GMT800 MODEL K15703 JC3(2A)
COMMENTS: VALIDATION {(GVWR)

Front-Axle Rolling Radius {(mm)---> 371.0000
Rear-Axle Rolling Radius {mm)----> 371.0000
Total Vehicle Weight (kg)-------- > 2906.0000
Static Weight on Front Axle (kg)-> 1781.0000
Static Weight on Rear Axle (kg)--> 1125.0000

CG Height of Vehicle (mm)----~--- > 637.5000
Wheel Base (mm)------------------ > 3023.0000
Proportioner Knee (kPa}---------- > 3235.0630
Primary Slope------------------~- > 0.9465
Proportioner Slope--------------- > 0.4228

LF RF LR RR

BF HOP rt2 BF HOP r-2 BF HOP r°2 BF HOP r-2

Nm/kPa kPa Nm/kPa kPa Nm/kPa kPa Nm/kPa kPa
0.3905 158.1 0.9993 0.3479 -66.9 0.9986 0.1837 -255.0 0.9981 0.1859 -317.0 0.9984
0.3683 153.5 0.9966 0.3783 212.0 0.9931 0.2200 212.6 0.9285 0.2335 230.4 0.9855
0.4004 392.9 0.9986 0.3501 7.2 0.9996 0.1849 -246.8 0.9979 0.1829 -412.8 0.9981
0.3695 158.1 0.9964 0.3718 210.5 0.9955 0.2108 123.6 0.9511 0.2291 265.0 0.9881
0.4269 392.6 0.9983 0.3800 151.6 0.9991 0.1860 -227.5 0.9985 0.1862 -309.1 0.9985
0.3749 87.3 0.9977 0.3687 28.6 0.9965 0.2152 198.7 0.9563 0.2235 233.8 0.9891
0.4234 292.6 0.9976 0.3773 85.2 0.9989 0.1855 -190.7 0.9985 0.1831 -264.1 0.9973
0.3815 208.8 0.9962 0.3767 196.5 0.9958 0.2152 195.9 0.9540 0.2210 185.8 0.9936
0.4466 480.4 0.9973 0.4006 407.0 0.9976 0.1893 -135.7 0.9988 0.1851 -261.1 0.9983
0.3848 277.4 0.9950 0.3780 213.5 0.9955 0.2127 169.5 0.9602 0.2218 215.7 0.9943

0.3951 260.2 0.9973 0.3724 144.5 0.9970 0.1993 -15.5 0.9742 0.2031 -43.3 0.9941 Avg/Wheel

0.3834 202.3 0.9972 (Front Axle) 0.2012 -29.4 0.9842 (Rear Axle) Avg/Axle

BF = Brake Factor

HOP = Hold-Off Pressure

r"2 = Sample Coefficient of Determination



FMVS5135 TEST (COMPOSITE ADHESION UTILIZATION - 10 STOPS)

Raw File: ADHG.RAW Test WT./% FART:
COMMENTS: 2003 ALPHA 2 GMTB800 MODEL K15703 JC3 (2A) SCHEDULE:
COMMENTS: VALIDATION (GVWR) LOCATION

DRIVER:

2906 kg / 61.3% TWO:
MTL #4630 TEST NO:
DPG-MESA VEH. NO:
DERON BLAKE ODOMETER:

03CK0088
2002TK-059
KP3123
7566 miles

1

.9

.8

0

0
N\
\\.

.5

0

Adhesion Utilization & Peak COA

2
N\

1

o
o

0.0 0.1 0.2 0.3 0.4 0.5 0.6

Braking Ratio "z

Front-Axle Rolling Radius {(mm)---> 371.0000
Rear-Axle Rolling Radius (mm)----> 371.0000
Total Vehicle Weight (kg)---~----- > 2906.0000
Static Weight on Front Axle (kg)-> 1781.0000
Static Weight on Rear Axle (kg)--> 1125.0000

CG Height of vehicle (mm}~-------- > 637.5000
Wheel Base (mm)---------—---——-—- > 3023.0000
Proportioner Knee {(kPa)---------- > 3235.0630
Primary Slopg--------—----~~-———- > 0.9465

Proportioner Slope----------—---- > 0.4228

0.7 0.8 0.9
— — F1 Front AU
— - — F2 Rear AU

Limit=2z/0.90
——— Limit=z/0.75

2S Jo ¥2 abed 500 bas 8800MOE0 O'M'L
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GM UNIFORM TEST SPECIFICATIONS
— Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time
T.W.0. 03CK0088 Odometer Stop Location E. Straightaway
P.RR. --o- Temperature Peak Coefficient 0.99
GPDAS FILE NAME Wind Dir. / Vel. Date Measured 3/7/02
Target Test Weight Total kg Front kg Pct. Rear kg
Actual Test Weight Total kg Front kg Pct. Rear kg

Note: Analysis of adhesion utilization data to determine worst case mass distributions
must be performed prior to conducting the remainder of the test sequence.

Copy raw data files ADHL.RAW and ADHG.RAW to diskette and turn in to data processing for analysis.

Tested by Parr Date
Signature

Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 7
GM CONFIDENTIAL
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Test Number: 2002TK-059
Vehicle Number: KP3123
FULL SYSTEM TESTING

'Worst Case' Mass Distribution Worksheet
Based on Adhesion Utilization Criteria

Brake distribution for failed system (Place X in

shaded cell). Fri/Rear
GVWR

Min %

Front_
Front axle rolling radius, (meters) 0.371 0.371 0.384 0.384
Rear axle rolling radius, (meters) 0.371 0.371 0.384 0.384
Total vehicle weight, (kg) 2903 2903 2460 2460
Front axle mass fraction, (0.XXX) 41.4% 61.3% 56.6% 63.1%
CG height, (meters) 0.638 0.638 0.668 0.6675
Wheelbase, (meters)

Prop knee, (kPa)

Prop slope, (0.XXX)

Front axle average brake factor, (N-m/kPa)
Front axle holdoff pressure, (kPa)

Rear axle average brake factor, (N-m/kPa)
Rear axle holdoff pressure, (kPa)

Adhesion limited decel,(g)

P GVWR MIN% LLVW MAX%
Worst case mass distribution (Full System) FRONT FRONT
PARTIAL SYSTEM TESTING
X |FRONT/REAR SPLIT N/A |DIAGONAL sPLIT

'Worst Case' Mass Distribution Worksheet
Based on Adhesion Utilizatiqn Criteria

"Worst Case"” Mass Distribution always
minimum % mass on functioning axle.

m—

Revised
February 2002

GVWR CLVW GVWR LLVW
Rears Fronts Rears Fronts LF/RR RF/LR LF/RR RF/LR
Failed Failed Failed Failed Failed Failed Failed Failed
Min % Max % Min % Max %

Front Front Front Front N/A N/A
41.4% | 61.3% | 56.6% | 63.1% N/A N/A

Note: These calculations are based on the assumption that the vehicle is not pedal
force or hydraulic fluid displacement limited and Kpeak = 0.9.

GM CONFIDENTIAL

Mass

R1-5-135G (MTL 4630)
Distribution Calculation
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UNIFORM TEST SPECIFICATIONS

§_M Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 1:30 AM
TW.0. 03CK0088 Odometer 7596 Stop Location E. Straightaway
P.R.R. - Temperature 27°C Peak Coefficient 0.99
GPDAS FILE NAME CEG.RAW Wind Dir. / Vel. NW @ 8 KPH Date Measured 3/7/02
Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg
Actual Test Weight Total 2904 kg Front 1202 kg Pct. 41.4% Rear 1702 kg
3.3.6 Cold Effectiveness

Vehicle Conditions.

(a) Vehicle Load: GVWR

(b) Transmission position: In Neutral

NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE

IBT:

TEST SPEED:
PEDAL FORCE:
WHEEL LOCKUP:
NUMBER OF RUNS:
TEST SURFACE:
WIND SPEED:

(BEST EFFORT) ON ALL STOPS.

>65°C, <100 °C

100 km/h

65 N minimum - 500 N maximum

No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .
6 stops.

PFC of 0.9

Not greater than 5 m/s

Performance Requirements.

* STOPPING DISTANCE:

<70 m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide %
to Speed Adjusted to (N) Activation | Comments From
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min. | Max. | Avg. (Y/N) (NWS, etc) | Reference | MFDD
1 100.8 63.4 62.5 67.7 234 | 461 | 364 Y NWS 3.3% 6.80
2 100 1004 | 615 61.1 66.2 241 | 481 | 414 Y NWS 5.5% 7.00
3 kmh 1 1003 | 60.4 60.1 65.1 203 | 470 | 410 Y NWS 7.0% 7.30
4 (70m) | g9 58.8 59.2 64.2 248 | 478 | 410 Y NWS 8.3% 7.40
5 100.6 58.8 58.2 63.0 248 | 480 | 420 Y NWS 10.0% 7.50
6 100.0 58.6 58.6 63.5 215 | 463 | 397 Y NWS 9.3% 7.50
* §20.10V + 0.0060V* (Stopping Distance formula for vehicles with top speed of less than 100 km/h ).
Comments
Tested by Parr Date 3/21/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 8

GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS
— Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 7:00 AM
T.W.O. 03CK0088 Odometer 7614 Stop Location E. Straightaway
P.R.R. o Temperature 7°C Peak Coefficient 0.99
GPDAS FILE NAME HSEG.RAW Wind Dir. / Vel. E @8 KPH Date Measured 377102
Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg
Actual Test Weight Total 2904 kg Front 1202 kg Pct. 41.4% Rear 1702 kg
3.3.7 High Speed Effectiveness (Not required if vehicle maximum speed is < 125 km/h)
Vehicle conditions.
(@) Vehicle load: GVWR
(b) Transmission position: In Drive
Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE

(BEST EFFORT) ON ALL STOPS.

IBT: >65°C,<100°C
TEST SPEED: 80 % of vehicle maximum speed but not greater than 160 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h.
NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s

Performance requirements.

STOPPING DISTANCE: § <0.10V + 0.0067V? Calculated distance m
Test Speed (km/h) Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide %
Speed and to Speed Adjusted to (N) Activation | Comments From
No. Distance | (km/h) (m) (m) 0.9 PFC Min | Max. | Avg. (Y/N) (NWS, etc) | Reference | MFDD
1 1367 | 1076 107.3 116.6 216 | 463 | 411 Y NWS 15.8% 7.20
2 |80% VMax| 41355 | 1006 101.0 109.7 245 | 468 | 410 Y NWS 20.7% 7.80
3 1365 | 136.6 98.0 97.8 106.3 298 | 470 | 428 Y NWS 23.2% 8.10
4 (km/h) 8.20
137.2 99.3 98.3 106.8 245 | 470 | 404 Y NWS 22.9% .
5 1384 | 1367 | 966 96.3 104.6 241 | a76 | 426 Y NWS 24.5% 8.30
6 {meters) 8.30
138.1 98.4 96.3 104.5 262 | 469 | 417 Y NWS 24.5% -
Comments
Tested by Parr Date 3/21/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 9

GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS

'GM Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 7:30 AM

T.W.O. 03CKO0088 Odometer 7638 Stop Location E. Straightaway
P.R.R. ---- Temperature 11°C Peak Coefficient 0.99

GPDAS FILE NAME EOG.RAW Wind Dir. / Vel. E @ 6 KPH Date Measured 3/7/02

Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg

Actual Test Weight Total 2904 kg Front 1202 kg Pct. 41.4% Rear 1702 kg

3.3.8 Stops with Engine Off

General Information. This test is for vehicles equipped with one or more brake power or assist units.
Vehicle Conditions.
(a) Vehicle load: GVWR only.
(b) Transmission position:  In Neutral
(¢) Vehicle engine: Off (not running)
(d) Ignition key position: May be returned to “on" position after turning engine off.

NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE
(BEST EFFORT) ON ALL STOPS.

Test conditions and procedures.

NOTE: All system reservoirs (brake power and / or assist units) are fully charged and the vehicle's engine is off
(not running) at the beginning of each stop.
IBT: >65°C,<100°C
TEST SPEED: 100 km/h

PEDAL FORCE:
WHEEL LOCKUP:

65 N minimum - 500 N maximum
No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h.

NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s

Performance Requirements.

* STOPPING DISTANCE: <70 m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide %
to Speed Adjusted to (N) Activation | Comments From
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max | Avg. (Y/N) (NWS, etc) | Reference | MFDD
! 101.1 58.4 57.2 62.0 246 | 490 | 444 N NWS 11.5% 7.80
2 100 1005 | 58.1 57.6 62.3 208 | 488 | 442 Y NWS 11.0% | 7.0
8 km/h 100.3 57.1 56.8 61.5 243 | 495 | 450 Y NWS 12.2% 7.70
4 7om | 1009 | 603 59.3 64.3 246 | 488 | 451 N NWS 8.2% 7.50
5 99.9 55.7 55.8 60.4 230 | 486 | 444 Y NWS 13.7% 8.10
6 100.2 55.5 55.3 59.8 270 | 496 | 441 Y NWS 14.5% 8.20
* §<0.10V + 0.0060V* (Stopping Distance formula for vehicles with top speed of less than 100 km/h).
Comments
Tested by Parr Date 3/21/02
Signature
Revised - R1-5-135G (MTL 4630)
February 2002 Data Sheet 10

GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS

ﬂ Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 9:30 AM
TW.0. 03CK0088 Odometer 7665 Stop Location E. Straightaway
P.R.R. B Temperature 24°C Peak Coefficient 0.99
GPDAS FILE NAME CEL.RAW Wind Dir. / Vel. N @8 KPH Date Measured 3/7/02
Target Test Weight Total 2460 kg Front 1552 kg Pct. 63.1% Rear 908 kg
Actual Test Weight Total 2462 kg Front 1562 kg Pct. 63.0% Rear 910 kg
3.3.9 Cold Effectiveness

Vehicle Conditions.

(a) Vehicle Load: LLVW

(b) Transmission position: In Neutral

NOTE:  STOPIN SHORTEST DISTANCE ACHIEVABLE

(BEST EFFORT) ON ALL STOPS.

IBT: >65°C,<100°C
TEST SPEED: 100 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .
NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s

Performance Requirements.

* STOPPING DISTANCE: <70m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide %
to Speed Adjusted to (N) Activation | Comments From
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min. | Max. | Avg. (Y/N) (NWS, etc) | Reference | MFDD
1 100.4 51.5 51.1 55.2 305 | 469 | 431 Y NWS 21.1% 8.70
2 100 1004 |  51.1 50.7 54.8 259 | 470 | 431 Y NWS 21.7% 8.80
3 km/h | 400.4 51.0 50.9 55.0 276 | 471 | 431 Y NWS 21.4% 8.70
4 (70m) | 999 51.2 51.3 55.4 266 | 478 | 432 Y NWS 20.8% 8.70
5 99.8 51.6 51.8 56.0 236 | 484 | 431 Y NWS 20.0% 8.70
99.9 49.5 49.6 53.5 248 | 458 | 409 Y NWS 23.5% 9.00
* §<0.10V + 0.0060V2 (Stopping Distance formula for vehicles with top speed of less than 100 km/h ).
Comments
Tested by Parr Date 3/21/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 11

GM CONFIDENTIAL
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GM UNIFORM TEST SPECIFICATIONS
— Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 6:30 AM
T.W.0. 03CK0088 Odometer 7695 Stop Location E. Straightaway
P.R.R. - Temperature 10° C Peak Coefficient 0.99
GPDAS FILE NAME HSEL.RAW Wind Dir. / Vel. SE @ 2 KPH Date Measured -_3/7102
Target Test Weight Total 2460 kg Front 1552 kg Pct. 63.1% Rear 908 kg
Actual Test Weight Total 2462 kg Front 1552 kg Pct. 63.0% Rear 910 kg
3.3.10 High Speed Effectiveness (Not required if vehicle maximum speed is < 125 km/h (77.7 mph)
Vehicle conditions.
(a) Vehicle load: LLVW
(b) Transmission position: In Drive
Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE

(BEST EFFORT) ON ALL STOPS.

IBT: >65°C,<100°C
TEST SPEED: 80 % of vehicle maximum speed but not greater than 160 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h.
NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFCof 0.9
WIND SPEED: Not greater than 5 m/s

Performance requirements.

STOPPING DISTANCE: $ <0.10V + 0.0067V? Calculated distance 384 ]m
Test Speed (km/h) Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide %
Speed and to Speed Adjusted to (N) Activation | Comments From
No. Distance | (km/h) (m) (m) 0.9 PFC Min. | Max. | Avg. (Y/N) (NWS, etc) | Reference | MFDD
! 1373 | 1007 99.6 108.2 224 | 510 | 429 Y NWS 21.9% 7.60
2 |80% VMax| 4375 | o4.9 93.6 101.6 208 | 446 | 388 Y NWS 26.6% 8.30
3 1365 | 1366 | 936 93.4 101.4 288 | 435 | 398 Y NWS 26.7% 8.30
4 (km/h) 8.40
137.1 93.3 92.5 100.4 213 | 420 | 378 Y NWS 27.5% i
5 1384 | 1374 | 935 92.7 100.6 235 | 444 | 388 Y NWS 27.3% 8.40
6 {meters) 8.30
137.4 95.1 93.9 101.9 218 | 384 | 319 Y NWS 26.4% .
Comments
Tested by Parr Date 3/22/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 12

GM CONFIDENTIAL
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UNIFORM TEST SPECIFICATIONS

GM
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 7:30 AM
T.W.O. 03CK0088 Odometer 7724 Stop Location E. Straightaway
P.RR. ---- Temperature 13°C Peak Coefficient 0.99

GPDAS FILE NAME AFL.RAW Wind Dir. / Vel. SE @ 2 KPH Date Measured 3/7/02
Target Test Weight Total 2460 kg Front 1552 kg Pct. 63.1% Rear 908 kg
Actual Test Weight Total 2460 kg Front 1552 kg Pct. 63.1% Rear 908 kg
3.3.11 Antilock functional failure.

NOTE: If vehicle is equipped with ABS and Electronic Brake Force Distribution such as EBD or DRP, both ABS
and Electronic Brake Force Distribution System must be completely disabled prior to running this test
section. If unsure how to disable both, check with Test Engineer.

Vehicle Conditions.

(a) Vehicle load: LLVWw (b) Transmission position in Neutral
Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE
IBT: >65°C,<100°C (BEST EFFORT) ON ALL STOPS.

TEST SPEED: 100 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any whee! for longer than 0.1 seconds at speeds greater than 15 km/h .
NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s

FAILURE SIMULATION: (a) Disconnect the functional power source, or any electrical connector that creates a functional failure.
Record method used. REMOVED 60 AMP ABS FUSE
(b) Brake system indicator light activated? YES NO |:]
(c) Restore the system to normal at the completion of this test.
NOTE: If more than one antilock brake subsystem is provided, repeat test for each subsystem.

Performance Requirements.

* STOPPING DISTANCE: <85m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected | Distance Pedal Force ABS Wheelslide %
to Speed Adjusted to (N) Activation | Comments From
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max | Avg. (Y/N) (NWS, etc) | Reference | MFDD
1 100.1 72.9 72.8 79.0 102 | 309 | 140 N BRWS 7.0% 5.70
2 100 99.8 74.9 75.2 81.7 101 | 350 | 143 N NWS 3.9% 5.40
3 km/h 100.7 72.1 71.2 77.3 117 | 269 | 140 N NWS 9.1% 5.80
4 (85m) | 100.6 73.9 73.1 79.4 105 | 317 | 150 N NWS 6.6% 5.60
5 100.5 7341 72.4 78.7 92 | 266 | 150 N NWS 7.5% 5.80
6 100.8 72.3 71.2 77.4 98 | 250 | 146 N NWS 9.0% 5.90
* §<0.10V + 0.0075V? (Stopping Distance formula for vehicles with top speed of less than 100 km/h).
Comments
Tested by Parr Date 3/22/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 13
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time

TW.0. 03CK0088 Odometer Stop Location E. Straightaway
P.R.R. - Temperature Peak Coefficient 0.99
GPDAS FILE NAME VBPL.RAW Wind Dir. / Vel. Date Measured 3/7/02
Target Test Weight Total 2460 kg Front 1552 kg Pct. 63.1% Rear 908 kg
Actual Test Weight Total kg Front kg Pct Rear kg

3.3.12 Variable brake proportioning system functional failure.
NOTE: Electronic Brake Force Distribution commonly referred to as EBD or DRP is not considered a
variable brake proportioner. If you have questions, check with Test Engineer.
Is vehicle equipped with variable proportioning? Yes D No
If no, skip this section and continue to section 3.3.13
Vehicle Conditions.
(a) Vehicle load: LLVW In Neutral
Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE
IBT: >65°C,<100°C (BEST EFFORT) ON ALL STOPS.
TEST SPEED: 100 km/h
PEDAL FORCE: 65N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .
NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s

FAILURE SIMULATION: (a) Disconnect the functional power source or mechanical linkage to render the variable brake
proportioning system inoperative.

Record method used.

(b) Brake system indicator light activated? YES NO [:]
(c) Restore the system to normal at the completion of this test.

NOTE: If more than one variable brake proportioning subsystem is provided, repeat the test for each subsystem.
Performance Requirements.

* STOPPING DISTANCE: <110 m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide Y%
to Speed Adjusted to (N) Activation | Comments From
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max | Avg. (Y/N) (NWS, etc) | Reference | MFDD
L Y I IR A A A A AN R S
2 L1 L e e e e N
3 kwh o ¢ . V -~ 1 0 1 1 | .
4 mom (w0 1 r | .
st 1 " e ¥ - 1 1 1
sy ! 1 1 w1 -« r rr v N .
* §<0.10V + 0.0100V? (Stopping Distance formula for vehicles with top speed of less than 100 km/h ).
Comments
Tested by Parr Date 3/22/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 14
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UNIFORM TEST SPECIFICATIONS

GM =
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 9:30 AM

T.W.0. 03CKO0088 Odometer 7760 Stop Location E. Straightaway

P.R.R. - Temperature 25°C Peak Coefficient 0.99

GPDAS FILE NAME HCFL.RAW wind Dir. / Vel. SE @ 6 KPH Date Measured 3/7/02

Target Test Weight Total 2245 kg Front 1271 kg Pct. 56.6% Rear 974 kg

Actual Test Weight Total 2250 kg Front 1273 kg Pct. 56.6% Rear 977 kg

3.3.13 Hydraulic circuit failure. Circuit number 1 (REAR)

General information. This test is for vehicles manufactured with a split service brake system.

Stops can be alternated between circuits to expedite brake cooling between stops.

Vehicle Conditions.

(a) Vehicle load: LLVW (o)  Transmission position: In Neutral
Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE
(BEST EFFORT) ON ALL STOPS.
IBT: >65°C,<100°C
TEST SPEED: 100 km/h

PEDAL FORCE:
WHEEL LOCKUP:
NUMBER OF RUNS:
TEST SURFACE:
WIND SPEED:
FAILURE SIMULATION:

65 N minimum - 500 N maximum
No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .

4 stops.

PFC of 0.9

Not greater than 5 m/s

Method of simulating failure BY PASS VALVE
System Portion Failed: REARS FAILED

Determine the control force pressure level or fluid level necessary to activate the brake warning indicator.

(a) Force to activate light . or (b) Fluid level required to activate light. l:’

Brake system indicator light activated? YES NO I:I
Make stops after the brake warning indicator has been activated.

(c) Restore the system to normal at the completion of this test.

Performance Requirements.

* STOPPING DISTANCE:

<168 m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide % GPDAS
to Speed Adjusted to (N) Activation | Comments From Run
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max (Y/IN) (NWS, etc) | Reference | MFDD | No.
1 100.3 68.1 67.7 73.5 159 | 484 N NWS 56.3% 6.70 5
2 100 99.3 62.6 63.4 68.8 192 | 475 Y NWS 59.1% 7.00 6
3 km/h 100.4 65.8 65.3 70.8 178 | 476 Y NWS 57.8% 6.90 7
4 (168 m) | 100.8 64.9 64.0 69.3 236 | 476 Y NWS 58.7% 7.00 8
* §<0.10V + 0.0158V? (Stopping Distance formula for vehicles with top speed of less than 100 km/h).
Comments
Tested by Parr Date 3/22/02
Signature
Revised R1-5-135G (MTL 4630)

February 2002

Data Sheet 15
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UNIFORM TEST SPECIFICATIONS

GM =
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 8:00 AM
T.W.O0. 03CK0088 Odometer 7746 Stop Location E. Straightaway
P.R.R. - Temperature 18°C Peak Coefficient 0.99
GPDAS FILE NAME HCFL.RAW Wind Dir. / Vel. SE @ 4 KPH Date Measured 3/7/02
Target Test Weight Total 2460 kg Front 1552 kg Pct. 63.1% Rear 908 kg
Actual Test Weight Total 2462 kg Front 1552 kg Pct. 63.0% Rear 910 kg
3.313 Hydraulic circuit failure. Circuit number2 (FRONT)

General information. This test is for vehicles manufactured with a split service brake system.

Stops can be alternated between circuits to expedite brake cooling between stops.

Vehicle Conditions.

(a) Vehicle load: LLVW (b)  Transmission position: In Neutral

Test conditions and procedures. NOTE:  STOPIN SHORTEST DISTANCE ACHIEVABLE

(BEST EFFORT) ON ALL STOPS.
IBT: >65°C,<100°C
TEST SPEED: 100 km/h
PEDAL FORCE: 65N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 kmv/h .
NUMBER OF RUNS: 4 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s
FAILURE SIMULATION: Method of simulating failure BY PASS VALVE

System Portion Failed: FRONTS FAILED
Determine the control force pressure level or fluid level necessary to activate the brake warning indicator.

(a) Force to activate light . Eor (b) Fluid level required to activate light. l:l

Brake system indicator light activated? YES NO I:I
Make stops after the brake warning indicator has been activated.

(c) Restore the system to normal at the completion of this test.
Performance Requirements.

* STOPPING DISTANCE: <168 m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide % GPDAS
to Speed Adjusted to (N) Activation | Comments From Run
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max (Y/N) (NWS, etc) | Reference | MFDD | No.
1 100.5 148.4 147.0 160.7 257 | 406 Y NWS 4.4% 2.60 1
2 100 100.6 151.1 149.4 163.3 181 | 462 Y NWs 2.8% 2.60 2
3 km/h 100.1 147.5 147.2 160.9 165 | 293 Y NWS 4.2% 2.70 3
4 (168 m) | 100.7 149.2 147.2 160.9 149 | 284 Y NWS 4.2% 2.70 4
* §20.10V + 0.0158V* (Stopping Distance formula for vehicles with top speed of less than 100 km/h).
Comments
Tested by Parr Date 3/22/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 16
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UNIFORM TEST SPECIFICATIONS

GM
Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 1:00 PM
TW.0. 03CK0088 Odometer 7804 Stop Location E. Straightaway
PRR. - Temperature 28° C Peak Coefficient 0.99
GPDAS FILE NAME HCFG.RAW Wind Dir. / Vel. S @ 10 KPH Date Measured 317102
Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg
Actual Test Weight Total 2906 kg Front 1204 kg Pct. 41.4% Rear 1702 kg
3.3.14 Hydraulic circuit failure. Circuit number1  (REAR)

This test is for vehicles manufactured with a split service brake system.
Stops can be alternated between circuits to expedite brake cooling between stops.

General information.

Vehicle Conditions.
(a) Vehicle load:
Test conditions and procedures.

GVWR (b)
NOTE:

Transmission position: In Neutral

STOP IN SHORTEST DISTANCE ACHIEVABLE
(BEST EFFORT) ON ALL STOPS.

IBT: >65°C,<100°C

TEST SPEED: 100 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .
NUMBER OF RUNS: 4 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s

FAILURE SIMULATION:

Method of simulating failure BY PASS VALVE

System Portion Failed: REARS FAILED
Determine the control force pressure level or fluid level necessary to activate the brake warning indicator.

or (b) Fluid level required to activate light. l:_—l

Brake system indicator light activated? YES NO I:]
Make stops after the brake warning indicator has been activated.

(a) Force to activate light .

(c) Restore the system to normal at the completion of this test.

Performance Requirements.

* STOPPING DISTANCE: <168 m from 100 km/h speed
Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide % GPDAS
to Speed Adjusted to (N) Activation | Comments From Run
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max (Y/N) (NWS, etc) | Reference | MFDD | No.
1 100.3 89.3 88.8 96.7 232 | 451 Y NWS 42.5% 4.70 5
2 100 101.0 89.2 87.5 95.3 273 | 480 Y NwWs 43.3% 4.70 6
3 km/h 100.7 90.0 88.8 96.7 193 | 485 Y NWS 42.4% 4.70 7
4 (168 m) | 100.4 91.5 90.8 98.9 247 | 423 Y NWs 41.1% 4.50 8
* §<0.10V + 0.0158V* (Stopping Distance formula for vehicles with top speed of less than 100 km/hj.
Comments
Tested by Parr Date 3/22/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 17
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UNIFORM TEST SPECIFICATIONS

GM =
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 12:00 PM

TW.0. 03CKo088 Odometer 7782 Stop Location E. Straightaway

PR.R. ——- Temperature 28°C Peak Coefficient 0.99

GPDAS FILE NAME HCFG.RAW Wind Dir. / Vel. S @9 KPH Date Measured 317102

Target Test Weight Total 2903 kg Front 1780 kg Pct. 61.3% Rear 1123 kg

Actual Test Weight Total 2903 kg Front 1780 kg Pct. 61.3% Rear 1123 kg

3.3.14 Hydraulic circuit failure. Circuit number2 (FRONT)

General information. This test is for vehicles manufactured with a spilit service brake system.
. Stops can be alternated between circuits to expedite brake cooling between stops.
Vehicle Conditions.
(a) Vehicle load: GVWR (b)  Transmission position: In Neutral
Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE
(BEST EFFORT) ON ALL STOPS.
IBT: >65°C,<100°C
TEST SPEED: 100 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .
NUMBER OF RUNS: 4 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s
FAILURE SIMULATION: Method of simulating failure BY PASS VALVE

System Portion Failed: FRONTS FAILED
Determine the control force pressure level or fluid level necessary to activate the brake warning indicator.

(a) Force to activate light . or (b)  Fluid level required to activate fight. l:l

Brake system indicator light activated? YES NO l:l

Make stops after the brake warning indicator has been activated.

(c) Restore the system to normal at the completion of this test.
Performance Requirements.

* STOPPING DISTANCE: <168 m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide % GPDAS
to Speed Adjusted to (N) Activation | Comments From Run
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max (Y/N) (NWS, etc) | Reference | MFDD | No.
1 100.7 146.9 144.9 158.4 293 | 478 Y NWS 5.7% 2.80 1
2 100 100.3 150.5 149.6 163.6 225 | 381 Y NWS 2.6% 2.60 2
3 km/h 100.4 150.9 149.7 163.7 240 | 473 Y NWS 2.6% 2.60 3
4 (168 m) | 100.8 147.7 145.4 159.0 141 | 298 Y NWS 5.4% 2.70 4
* §<0.10V + 0.0158V* (Stopping Distance formula for vehicles with top speed of less than 100 km/h).
Comments
Tested by Parr Date 3/22/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 18
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UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time 6:30 AM
T.W.O. 03CK0088 Odometer 7825 Stop Location E. Straightaway
P.R.R. - Temperature 9°C Peak Coefficient 0.99
GPDAS FILE NAME AFG.RAW Wwind Dir. / Vel. SE 8 KPH Date Measured 3/7/02
Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg
Actual Test Weight Total 2906 kg Front 1204 kg Pct. 41.4% Rear 1702 kg
3.3.15 Antilock functional failure.

NOTE: I[f vehicle is equipped with ABS and Electronic Brake Force Distribution such as EBD or DRP, both ABS
and Electronic Brake Force Distribution System must be completely disabled prior to running this test
section. If unsure how to disable both, check with Test Engineer.

Vehicle Conditions.
(a) Vehicle load: GVWR (b) Transmission position In Neutral

Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE
IBT: >65°C, < 100° C (BEST EFFORT) ON ALL STOPS.

TEST SPEED: 100 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .
NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s

FAILURE SIMULATION: (a) Disconnect the functional power source, or any electrical connector that creates a functional failure.
Record method used. REMOVED 60 AMP ABS FUSE
(b) Brake system indicator light activated? YES [X] No [ ]
(c) Restore the system to normal at the completion of this test.
NOTE: If more than one antilock brake subsystem is provided, repeat test for each subsystem.

Performance Requirements.

* STOPPING DISTANCE: <85m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide %
to Speed Adjusted to (N) Activation | Comments From
No. | (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max | Avg. (Y/N) (NWS, etc) | Reference | MFDD
1 100.3 69.6 69.2 75.1 133 | 337 | 195 N NWS 11.6% 6.20
2 100 100.8 68.5 67.5 73.2 130 | 419 | 211 N NWS 13.8% 6.20
3 km/h 100.5 66.7 66.1 71.7 140 | 440 | 228 N NWS 15.7% 6.40
4 (85m) 100.8 62.2 61.3 66.4 160 | 438 | 248 N NWS 21.9% 7.10
5 100.8 62.2 61.3 66.4 144 | 462 | 252 N NWS 21.9% 7.00
6 99.9 60.8 60.9 66.0 150 | 473 | 264 N NWS 22.3% 7.30
* §<0.10V + 0.0075V? (Stopping Distance formula for vehicles with top speed of less than 100 km/h ).
Comments
Tested by Parr Date 3/23/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 19
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UNIFORM TEST SPECIFICATIONS

Q‘M Vehicle and Component Tests
Test Number 2002TK-059 Vehicle Number KP3123 Time

T.W.O. 03CK0088 Odometer Stop Location E. Straightaway
P.R.R. e Temperature Peak Coefficient 0.99

GPDAS FILE NAME VBPG.RAW Wind Dir. / Vel. Date Measured 3/7/02

Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear - 1701 kg

Actual Test Weight Total kg Front kg Pct. Rear kg

3.3.16 Variable brake proportioning system functional failure.

NOTE: Electronic Brake Force Distribution commonly referred to as EBD or DRP is not considered a

variable brake proportioner. If you have questions, check with Test Engineer.

Is vehicle equipped with variable proportioning? Yes I:l No lZl
If no, skip this section and continue to section 3.3.17

Vehicle Conditions.

(a) Vehicle load: GVWR In Neutral
Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE
IBT: >65°C,<100°C (BEST EFFORT) ON ALL STOPS.
TEST SPEED: 100 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .
NUMBER OF RUNS: 6 stops.
TEST SURFACE: PFCof 0.9
WIND SPEED: Not greater than 5 m/s
FAILURE SIMULATION: (a) Disconnect the functional power source or mechanical linkage to render the variable brake
proportioning system inoperative.
Record method used.
(b) Brake system indicator light activated? YEs [] n~No  []
(c) Restore the system to normal at the completion of this test.
NOTE: If more than one variable brake proportioning subsystem is provided, repeat the test for each subsystem.

Performance Requirements.

* STOPPING DISTANCE:

<110 m from 100 km/h speed

Test Speed Stopping Distance Corrected
Stop | Reference | Actual | Measured Corrected Distance Pedal Force ABS Wheelslide %
to Speed Adjusted to (N) Activation | Comments From
No. | (Distance) | (km/h) (m) {m) 0.9 PFC Min | Max | Avg. (Y/N) (NWS, etc) | Reference | MFDD
L e I e R I, ——
2 w0 9 1 = vV . 1r +tr+ tr v A N .
3 kmh | | . — vt 1r
4 (omy v+ -V - 1 !t 1r tr 1
s+ 17t 1 -« 1 v v vt 1 |
s+ 1 1 o ——
* § < 0.10V + 0.0100V= (Stopping Distance formula for vehicles with top speed of less than 100 km/h ).
Comments
Tested by Parr Date 3/23/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 20
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UNIFORM TEST SPECIFICATIONS

GM =
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 8:00 AM

T.W.O. 03CK0088 Odometer 7850 Stop Location E. Straightaway

P.R.R. - Temperature 17°C Peak Coefficient 0.99

GPDAS FILE NAME FPG.RAW Wind Dir. / Vel. SE 8 KPH Date Measured 3/7/02

Target Test Weight Total 2903 kg Front 1202 kg Pect. 41.4% Rear 1701 kg

Actual Test Weight Total 2906 kg Front 1204 kg Pct. 41.4% Rear 1702 kg

3.3.17 Power brake unit or brake power assist unit inoperative (System depleted)

General Information. This test is for vehicles equipped with one or more brake power units or brake

power assist units.

Vehicle Conditions.

(a) Vehicle load:

GVWR (B) Transmission Position: In Neutral

Test conditions and procedures. NOTE: STOP IN SHORTEST DISTANCE ACHIEVABLE

(BEST EFFORT) ON ALL STOPS.

I1BT: >65°C,<100°C
TEST SPEED: 100 km/h
PEDAL FORCE: 65 N minimum - 500 N maximum
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .

NUMBER OF RUNS: 6 stops.

TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5 m/s
FAILURE SIMULATION: Disconnect the primary source of power. (Deplete all reserve power capability.)

Method of rendering inoperative DISCONNECT PRIMARY VACUUM SOURCE

Restore the system to normal at the completion of this test.

Performance requirements.

*STOPPING DISTANCE: <168 m

Test Speed Stopping Distance Corrected
Stop | Reference | Actual [ Measured Corrected Distance Pedal Force ABS Wheelslide %
to Speed Adjusted to (N) Activation | Comments From
0 (Distance) | (km/h) (m) (m) 0.9 PFC Min | Max | Avg. (Y/N) (NWS, etc) | Reference | MFDD
1 100.6 93.0 92.0 N/A 314 | 497 | 467 N NWS 45.3% 4.70
2 100 100.7 88.3 87.1 N/A 309 | 495 | 461 N NWS 48.1% 5.00
3 km/h 99.9 85.6 85.8 N/A 241 | 493 | 463 N NWS 49.0% 5.00
4 (168m) | 100.3 87.7 87.2 N/A 283 | 496 | 467 N NWS 48.1% 5.00
5 100.4 89.9 89.2 N/A 244 | 489 | 464 N NWS 46.9% 4.90
6 100.5 87.1 86.3 N/A 289 | 497 | 468 N NWS 48.6% 5.00
* §20.10V + 0.0158V* (Stopping Distance formula for vehicles with top speed of less than 100 km/h ).

Comments

Tested by Parr Date 3/23/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 21
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UNIFORM TEST SPECIFICATIONS

GM

— Vehicle and Component Tests
Test Number 2002TK-059 . Vehicle Number KP3123 Time 9:30 AM
T.W.0. 03CK0088 Odometer 7875 Stop Location N/A
P.R.R. - Temperature 21°C Peak Coefficient N/A
GPDAS FILE NAME PB.RAW Wind Dir. / Vel. S 10 KPH Date Measured N/A
Target Test Weight Total 2903 Front 1202 kg Pct. Front 41.4%  Rear 1701 kg
Target Test Weight Total 2906 Front 1204 kg Pct. Front 41.4% Rear 1702 kg
3.3.18 Static Parking brake Hand Control?  [_] Foot Control?

Pedal Force Limit < 400 N Pedal Force Limit < 500 N

Note:

(A)

*(B)

*(€)

Vehicle Conditions.
GVWR with transmission in neutral.

For vehicles with parking brake systems not utilizing the service brake friction elements, the friction elements of such systems are to be
burnished prior to parking brake tests according to the manufacturer's published recommendations as furnished to the purchaser. If no
recommendations are furnished, test the system in an unburnished condition. If recommendations are furnished, record method used.

Test conditions and procedures.
(a) Parking brake systems utilizing service brake friction materials.
IBT: <100 °C (No additional burnishing or artificial heating prior to the start of the parking brake test is allowed).

(b) Parking brake systems utilizing non-service brake friction materials.
IBT: Ambient Temperature (No additional burnishing or artificial heating prior to the start of the parking brake
test is allowed).

Drive onto 20% grade. Shift to neutral and apply service brake just enough to hold vehicle stationary. Apply park brake up to pedal force
limit or pedal travel limit - whichever occurs first. Release service brake. If vehicle is not held stationary, re-apply service brake just
enough to stop vehicle on the grade. Re-apply the same force as in the initial apply without releasing ratchet mechanism.

Release service brake. If vehicle still doesn't hold, repeat application. If vehicle is not held stationary after two re-applications, check
with test engineer before proceeding . If vehicle is held stationary for five minutes on initial or either re-apply, repeat process with vehicle
headed in the opposite direction. Record data in (A) columns. If vehicle is held stationary for five minutes in both directions proceed to
Step (B). If vehicle is not held stationary, check with test engineer before proceeding.

UPHILL
Return to grade and determine (by trial and error) minimum force and number of ratchet "clicks" to just ~ Force: 197 Clicks: NA
hold vehicle on grade. Record data in space provided. After determining minimum force, return to grade DOWNHILL
and complete (B) columns using this force and clicks as the initial apply. Force: 214 Clicks: NA

Repeat step (B) at one "click” less (if it held) or one "click" more (if it didn't) to further define minimum. Record data in (C) columns.

Did parking brake indicator operate each time the parking brake was applied? Yes X No

*NOTE: If system does not have audible "clicks", reduce or increase force in 5% to10% increments.

Performance requirements.
The parking brake must hold the vehicle stationary on a 20% grade in both directions for 5 minutes.

;I:glsl:el_czz: Apply iz;‘t";::;mo':s;f: parAk B:?k: Force | Number of Clicks | Vehicle station:w for Iniial Brake
Vehicle Stationary (N) pplied (N) (Optional) 5 Minutes? Temperature (°C)
AWl T ol relolAaleol®wIe]loldlIe ]
GVWR Initial 61 57 57 | 312 | 197 | 134 Y Y N 53 47 44
Uphill 1st Reapply 54 206 Y 44
2nd Reapply
GVWR Initial 59 59 58 | 315 | 179 | 151 Y N N 50 46 43
Downhiil 1st Reapply 32 44 222 | 181 Y N 46 43
2nd Reapply 34 214 Y 43
Comments
Tested by Parr Date 3/23/02
Signature
Revised R1-5-135G (MTL. 4630)
February 2002 Data Sheet 22
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

GM

Test Number 2002TK-059 Vehicle Number KP3123

TW.0. 03CK0088 Odometer 7876

P.R.R. - Temperature 11°C

GPDAS FILE NAME BASE.RAW Wind Dir. / Vel. W 12 KPH

Target Test Weight Total 2903 kg Front 1202 kg Pet. 41.4%
Actual Test Weight Total 2906 kg Front 1204 kg Pct. 41.4%

Time 8:00 AM
Stop Location E. Straightaway
Peak Coefficient 0.99
Date Measured 3/7/02
Rear 1701 kg
Rear 1702 kg

3.3.19 Baseline Performance Stops.

General Information.

The purpose of these stops is to determine the average pedal force required to achieve a specified vehicle
deceleration. This will establish the pedal force to be used in the subsequent hot and recovery performance

tests.
Vehicle Conditions.
(a) Vehicle Load: GVWR Only.
(b) Transmission position: In Neutral

Test conditions and procedures.

IBT: >65°C,<100°C
TEST SPEED: 100 km/h
WHEEL LOCKUP:
NUMBER OF RUNS: 3 stops.
TEST SURFACE: PFC of 0.9
WIND SPEED: Not greater than 5§ m/s

DECELERATION RATE: 1)

Maintain a constant deceleration rate of 5.5 m/s>.

No tockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h .

2) Attain the specified deceleration within one second and maintain it for the remainder

of the stop.
PEDAL FORCE: Adjust as necessary to maintain the specified constant deceleration rate.
PFd PFc
Distance Weighted Results over Distance
Vehicle Velocity Range of 90 to 15 km/h|Weighted PF Initial Brake Temperature (°C)
Stop Initial Dist. Weighted MFDD Adjusted to
No. Speed Avg. P.F. (N) (m/s?) 5.5 m/s? LF RF LR RR Comments
1 100.6 164.0 6 149.0 73 75 63 60 NWS
100.6 140.0 6 126.0 83 95 67 61 NWS
3 100.6 139.0 5.7 133.0 85 95 74 64 NWS
Avg. 136.0 (Target pedal force for Hot Performance and Recovery Stops.)
Comments
Tested by Parr Date 3/24/02
Signature
Revised R1-5-135G (MTL 4630)
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UNIFORM TEST SPECIFICATIONS

GM e
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 8:15 AM

T.W.0. 03CK0088 Odometer 7882 Stop Location Circle Track

P.R.R. - Temperature 12°C Peak Coefficient 0.98

GPDAS FILE NAME FADE.RAW Wind Dir. / Vel. W 12 KPH Date Measured 1/28/02

Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg

Actual Test Weight Total 2906 kg Front 1204 kg Pct. 41.4% Rear 1702 kg

3.3.20 Heating Snubs. GVWR

TRANSMISSION POSITION:
NUMBER OF SNUBS:
TEST SPEEDS:

DECELERATION RATE:

PEDAL FORCE:
TIME INTERVAL:

IBT:

> 55 °C, < 65 °C. Establish IBT before the first brake application. IBT before subsequent
snubs are those occurring at the distance intervals.
In gear.
15
The initial speed for each snub is 120 km/h or 80% of Vmax, whichever is slower.
Each snub is terminated at one-half the initial speed.
Maintain a constant deceleration rate of 3.0 m/s2. Attain the specified deceleration
within one second and maintain it for the remainder of the snub.
Adjust as necessary to maintain the specified constant deceleration rate.
Maintain an interval of 45 seconds between the start of brake applications (snubs).

NOTE 1: Accelerate as rapidly as possible to the initial test speed immediately after each snub.
NOTE 2: Immediately after the 15th snub, accelerate to 100 km/h and commence the hot performance test.
Snub Avg. Decel Time Avg. ‘Brake Lining Temperatures (°C)
No. Rate (m/s?) |Interval (sec)f P.F. LF RF LR RR Comments
1 3.2 45 73 53 64 57 48 S&S
2 3.0 45 66 103 113 95 81 S&S
3 2.9 45 71 185 166 133 117 S&S
4 2.8 45 73 194 209 170 149 S&S
5 2.9 45 75 221 242 199 170 S&S
6 2.9 45 79 234 259 221 185 S&S
7 3.0 45 78 248 270 239 203 S&S
8 2.9 45 80 261 281 257 220 S&S
9 2.9 45 85 276 295 275 236 S&S
10 3.0 45 82 288 308 288 251 S&S
11 3.0 45 81 297 322 299 259 S&S
12 3.0 45 76 295 327 304 259 S&S
13 3.0 45 78 297 325 308 265 S&S
14 3.0 45 83 301 324 314 272 S&S
15 3.0 45 82 305 325 317 278 S&S
Comments
Tested by Parr Date 3/24/02
Signature
Revised R1-5-135G (MTL 4630)
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m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 8:15 AM

T.W.O. 03CK0088 Odometer 7882 Stop Location Circle Track

P.R.R. —--- Temperature 12°C Peak Coefficient 0.98

GPDAS FILE NAME FADE.RAW Wind Dir. / Vel. W 12 KPH Date Measured 1/28/02

Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg

Actual Test Weight Total 2906 kg Front 1404 kg Pct. 48.3% Rear 1502 kg

3.3.21 Hot performance. GVWR

IBT: Temperature achieved at completion of heating snubs.

TRANSMISSION POSITION: In neutral.
NUMBER OF RUNS: 2 stops.
TEST SPEEDS: 100 km/h. If vehicle is incapable of attaining 100 km/h, it is tested at the same speeds used
for the cold effectiveness test.

PEDAL FORCE: Stop No. 1: The average pedal force established with the 3 baseline stops completed in
Section 3.3.19 (Data Sheet 23).

NOTE: A constant pedal force equal to this value must be achieved within
one second of the onset of service brake force > 22.2 N.

Stop No. 2: <500 N. (BEST EFFORT STOP)
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h.

Performance requirements: Stop Number 1: The MFDD, adjusted to the target pedal force established with the baseline
stops, must be > 60% of 5.5 m/s* (3.3 m/s?) from a test speed of 100 km/h.

Stop Number 2: The stopping distance for the second stop must be < 89 meters from a test
speed of 100 km/h or, for reduced test speed S < 0.10V + 0.0079V2. The results of the second
stop may not be used to meet the requirements of the first stop.

Target Pedal Force for Stop No. 1 N

NOTE 1: Accelerate as rapidly as possible to the initial test speed immediately after each stop.
NOTE 2: Immediately after the hot performance stops, drive 1.5 km at 50 km/h before the first
cooling stop.
PFd

Stop Distance Dist Avg. MFDD (m/s?) ABS Wheelslide %
& Run| Required | Actual | Measured | Corrected | Pedal Force |Adjusted to Target| Activation Comments From MFDD

No. |MFDD (m/s?) Speed | Distance | to Speed This Stop Pedal Force (Y/N) (NWS, etc) Reference | (m/s?)
Stop 1

Run 3.3 100.7 93.3 92.1 129.0 4.428 N NwWs 34.2% 4.20

16
Distance ABS Wheelslide %

Stop | Required | Actual { Measured | Corrected Pedal Force Activation & Stability From

No. [Distance (m)| Speed | Distance | to Speed Min. Max. Average (Y/N) Comments Reference |MFDD
Stop 2|

Run 89 100.2 624 62.2 204 411 357 N NWS 30.1% 6.90

17

Comments
Tested by Parr Date 3/24/02
Signature
Revised R1-5-135G (MTL 4630)
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m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 8:04 AM

TW.0. 03CK0088 Odometer 7882 Stop Location Circle Track

P.R.R. — Temperature 12°C Peak Coefficient 0.98

GPDAS FILE NAME FADE.RAW Wind Dir. / Vel. W 12 KPH Date Measured 1/28/02

Target Test Weight Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg

Actual Test Weight Total 2906 kg Front 1204 kg Pct. 41.4% Rear 1702 kg

3.3.22 Brake cooling stops: GVWR

IBT: Temperature achieved at completion of hot performance.

TRANSMISSION POSITION: In gear.
NUMBER OF RUNS: 4 stops.
TEST SPEEDS: 50 km/h.
PEDAL FORCE: Adjust as necessary to maintain specified constant deceleration rate.
DECELERATION RATE: Maintain a constant deceleration rate of 3.0 m/s2.
WHEEL LOCKUP: No lockup of any wheel for longer than 0.1 seconds at speeds greater than 15 km/h.

NOTE 1: Immediately after the hot performance stops, drive 1.5 km at 50 km/h before the first
cooling stop.
NOTE 2: For the first through third cooling stops, immediately accelerate at the maximum rate to

50 km/h. Maintain that speed until beginning the next stop at a distance of 1.5 km from the
beginning of the previous stop.

NOTE 3: Immediately after the fourth stop, accelerate at the maximum rate to 100 km/h. Maintain that
speed until beginning the recovery performance stops at a distance of 1.5 km after the beginning
of the fourth cooling stop.

Stop | Test Avg. Decel | Avg. Brake Lining Temperatures
No. Speed (km/h) Rate (m/s?) | P.F. LF RF LR RR Comments
1 50 2.9 82 302 339 302 257
2 50 2.8 77 223 274 245 199
3 50 2.9 79 171 214 209 170
4 50 3.0 84 137 171 183 148
Comments
Tested by Parr Date 3/24/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 26
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

Test Number 2002TK-059 Vehicle Number KP3123 Time 8:10 AM
T.W.O. 03CK0088 Odometer 7882 Stop Location Circle Track
P.R.R. - Temperature 12°C Peak Coefficient 0.98
GPDAS FILE NAME FADE.RAW Wind Dir. / Vel. W 12 KPH Date Measured 1/28/02
Target Test Weight  Total 2903 kg Front 1202 kg Pct. 41.4% Rear 1701 kg
Actual Test Weight  Total 2906 kg Front 1204 kg Pct.  41.4% Rear 1702 kg
3.3.23 Recovery performance. GVWR
NOTE: The recovery performance test is conducted immediately after completion of the brake cooling
stops.
IBT: Temperature achieved at completion of cooling stops.
TRANSMISSION POSITION: In neutral.
NUMBER OF RUNS: 2 stops.
TEST SPEED: 100 km/h. if vehicle is incapable of attaining 100 km/h, it is tested at the same speeds used
for the cold effectiveness test.
PEDAL FORCE: The average pedal force established with the 3 baseline stops completed in section 3.3.19

WHEEL LOCKUP:

Performance requirements:

(Data Sheet 23).
NOTE: A constant pedal force equal to this value must be achieved within one
second of the onset of service brake force > 22.2 N.

No lockup of any wheel for longer than 0.1 seconds allowed at speeds greater than 15 km/h.
Immediately after the fourth cooling stop, accelerate at the maximum rate to 100 km/h.
Maintain that speed until beginning the first recovery performance stop at a distance of

1.5 km after the beginning of the fourth cooling stop.

Immediately after completion of the first recovery performance stop, accelerate as rapidly
as possible to the specified test speed and conduct the second recovery performance stop.

The MFDD, adjusted to the target pedal force established with the baseline stops, must be
within the following limits on at least one of the two stops.

Greater than 70% of 5.5 m/s? (3.85 m/s?) and less than 150% of 5.5 m/s? (8.25 m/s?)

TARGET PEDAL FORCE FROM SECTION S7.13. (DATA SHEET 23) 136.0 N
PFd
Stop | MFDD (m/s?) | Actual [ Measured | Distance | Distance Avg. |Measured MFDD (m/s?) Wheelslide %
& Run| Requirement| Speed | Distance | Corrected| Pedal Force MFDD | Adjusted to Target | ABS Comments From
No. | Min. | Max. | (km/h) | (meters) | to Speed (N) (m/s?) Pedal Force _ |Activation| (NWS, etc) Reference
Stop 1
Run | 3.85| 8.25 | 100.5 69.9 69.3 119.5 6.13 6.976 N NWS 46.3%
22
Stop 2
Run | 385 8.25 | 100.5 79.7 78.9 120.5 5.33 6.016 N NWS 81.3%
23
Comments
Tested by Parr Date 3/24/02
Signature
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 27
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UNIFORM TEST SPECIFICATIONS

M b
_ Vehicle and Component Tests
Test Number 2002TK-059 Vehicle No. KP3123 Date: 3/25/02
TW.0. 03CK0088 P.RR. — Odom: 7906
END OF TEST FLOOR CHECK
Channel Configuration
Metric
Sample Eng'rg Collect
Channel Rate Title Units Mode
Analog 100HZ VACB kPa Averaged
Analog 100HZ VACE kPa Averaged
*Strain 100HZ LPBI kPa Averaged
Strain 100HZ LPLF kPa Averaged
Strain 100 HZ LPRF kPa Averaged
Strain  100HZ LPLR kPa Averaged
Strain 100 HZ LPRR kPa Averaged
Strain 100 HZ PFSB N Averaged
Strain 100HZ PTSB mm Averaged
* Hydraboost System Only
Vehicle Conditions
(a) Transmission Range: PARK/NEUTRAL
(b) Engine: AT IDLE DURING POWER BRAKE APPLY
OFF DURING NO POWER APPLY
Test Conditions
Pedal Force: Apply to 890 N at 133 N/sec rate.
Number of runs: 1 with power assist
1 with no power assist
Test Procedure
Start engine and idle for 2 minutes. After 2 minutes, rev engine to obtain 67 kPa of vacuum. With engine idling,
apply service brake to 890 N at 133 N/sec apply rate. Record pedal travel at 90 N pedal force in space provided.
Turn engine off and pump service brake pedal to deplete booster vacuum. Apply service brake to 890 N at 133
N/sec. apply rate. Record pedal travel at 445 N pedal force in space provided.
Fedal lravel (mm) Pedal Force (N) [ Vacuum (kPa)
Run 1 with power assist 61 90.1 67.6
Run 2 with no power assist 64 444 0
Copy data to disk and have plot made to verify correct proportioning. Obtain Engineer's approval before proceeding
with test.
Tested by Parr Date 3/25/02
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 28

GM CONFIDENTIAL



0oL

08

08

0L

]

09

i L .

0s
PR TEE R
edy 'IYNSSIdd INIT DNNVYHAAH

B4 'WNNIVYA ¥31S008
or

g i i

0g

TWILNIAIINOD WO
ZOMWSE €01 UOmRIBA,

TEST 2002TK-059 [KP3123]

LP vs PEDAL FORCE w/ POWER - STATIC FLOOR CHECK
EOT: ABS Software Version: GM124GDC

00002

| %e———* FRT MSTRCYL HLP
+——+ LEFT FRONT HLP

1 e———= RIGHT FRONT HLP

G——& LEFT REAR HLP

%————3 RIGHT REAR HLP

00§

4L PEDAL TRAVEL
1 ¥———% BOOSTER VACUUM

DG?EL

0.z

00081

i

ovz

goovL

;

oz

000Z4

L

" 08l

00001

|

Qs
Wi IAVEL Tva3d

o008

i i

ozl

ooog

06

o00¥

g

‘UQ.

0002
N

0¢

T L] T T T T T T T T

PEDAL FORCE, N

100 200 300 400 500 600 700 800

26 J0 gy abed 500 Deg BBOOMOE0 OM'L




TALNIQANOD WD

TOMINGE T0'| UomEmEA

edy 'IHNSSIdd ININ DIMNYHAAH

TEST 2002TK-059 [KP3123]
LP vs PEDAL FORCE w/o POWER - STATIC FLOOR CHECK

S EOT: ABS Software Version: GM124GDC @
£ | fe—k FRT MSTR CYL HLP L ©
4——+ LEFT FRONT HLF L
41 8———o RIGHT FRONT HLP -
— { &——© LEFT REAR HLF =
@ | ¥— RIGHT REAR HLP b
= 1L PEDAL TRAVEL =
& - ro
8 S
ot -
L 2
L O
8 b =
; i I
S 38
e -
- : -
L |
= L¥)
=
3 ] i
o 1 [ =l
= (%)
=] =
G -
(=2 b
= 8
= ’_‘_’_J_,_A—.—r—""_i_’_. :
3 -2
8 wfw—’f [
i _,.r"r“’r‘ r
S -8
ﬂ E -
= et .M T —T " —T T T o
0 100 200 300 400 500 600 700 900

PEDAL FORCE, N

Wiy FAvML TYadd

26 Jo 6 abed G00 beS BB00MIED OML




T.W.0. 03CK0088 Seq. 005 Page 50 of 52

UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests
Test Number 2002TK-059 Vehicle No. KP3123 Date: 3/25/02
TW.0. 03CK0088 P.RR. — Odom: 7906

3.3.24 Final Inspection

Yes No
3.3.24.1 1 Test completed without detachment or fracture of any component of the braking system?
2 All mechanical components of the brake system are intact and functional? IZI:I

3.3.242 3 Test completed without any visible brake fluid or lubricant on:

(a) the friction surface of the brake lZl:l
(b) at the master cylinder -

(c) at the power unit reservoir cover -
(d) at the seal and filler openings I_ZI:I
End of test centerline clearance: LR 0.0275" RR 0.0195"

Lining and/or Drum/Rotor Appearance

Contact % | Glaze Streak Dust Other Comments
Primary LF 100 MOD MOD LT LIGHT SURFACE CRACKS
or RF 100 MOD MOD LT LIGHT SURFACE CRACKS
Outboard LR 100 LT LT LT
Lining RR 100 LT LT LT
Contact % Glaze Streak Dust Other Comments
Secondary LF 100 MOD MOD LT
or RF 100 MOD MOD LT
Inboard LR 100 LT LT LT
Lining RR 100 LT LT LT
Resin % | Ringing Streaks Finish Other Comments
Disc LF LT LT LT MIRROR
or RF LT LT LT MIRROR
Drum LR LT LT LT MIRROR
RR LT LT LT MIRROR
Recorded by: THOMPSON/JAIMES Date: 3/25/02
(Signature)
Revised R1-5-135G (MTL 4630)
February 2002 Data Sheet 29
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CG190 (Rev. 6/99) GM CONFIDENTIAL

GM Evaluation Report

Platform ProjecttEWO No. | Requirement No. Procedure No. VPPNVIAIUPC Model Year Model No. PER/Report No.
oMT800 | 38HS0s1 | coode 3 MTLmea0 | 20415 2003 K15703 oy
Reference Issue Report (IR) No. Category: BRK(T)

Function D Development Validation
Method: D Math Based Hardware Based
APPENDIX C

GLOSSARY OF ENGINEERING TECHNICAL TERMS

GMNA Engineering - DPG
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GM Evaluation Report

Platform Project/EWO No. | Requirement No. Procedure No. VPPIVIA/UPC Model Year Model No. PER/Report No.
VTS3.21.1.31 03CK0088
GMT800 38HS061 SSTS 32119 MTL #4630 20415 2003 K15703 SEQ. 005
Reference Issue Report (IR) No. Category: BRK(T)

FBD

FWS
GVWR
HBAP
HBIFLOW
HBIP

HBOFLOW
HC

DEFINITION

4 WHEEL ANTILOCK
ACCELERATION

ACCUMULATOR - FRONT
ACCUMULATOR - REAR

ANTILOCK BRAKE SYSTEM

AXLE TORQUE - LR

AXLE TORQUE - RR

BOTH FRONTS

BOOSTER INPUT FORCE
BOOSTER INPUT TRAVEL

BRAKE SWITCH - 12 VOLTS
BQOSTER QUTPUT FORCE
BOOSTER OUTPUT TRAVEL

BOTH REARS

CABLE-TENSION - PARK BRAKE FRT
CABLE TENSION - PARK BRAKE LR
CABLE TENSION - PARK BRAKE
CABLE TRAVEL - PARK BRAKE FRT
CABLE TRAVEL - LR

CABLE TENSION - PARK BRAKE RR
CABLE TRAVEL - PARK BRAKE RR
DECELERATION

DISPLACEMENT - FRT
DISPLACEMENT - LF
DISPLACEMENT - LR
DISPLACEMENT - REAR
DISPLACEMENT - RF
DISPLACEMENT - RR

DESIGN OF EXPERIMENT

ECM LOW VOLTAGE POTENTIAL
ECM INPUT VOLTAGE

GLENCOVE AND TOLLGATE

MILE MARKER

EVENT MARKER

END OF TEST

ENGINE RPM

TORQUE CONVERTER CLUTCH
ENGINE THROTTLE POSITION SENSOR
FRONT AXLE WEIGHT RATIO

FREE BODY DIAGRAM

FRONT WHEEL SLIDE

GROSS VEHICLE WEIGHT
HYDROBOOSTACCUMULATOR
PRESSURE

HYDROBOOST INPUT FLOW
HYDROBOOST CHAMBER PRESSURE
HYDROBOOST OUTPUT FLOW
HEAT CYCLE

HYDRAULIC LINE PRESSURE
HEAVY

INPUT-CURRENT - ABS

INPUT ROD FORCE BOOSTER
INPUT ROD TRAVEL BOOSTER
LATERAL ACCELERATION
LIGHTLY LOADED VEHICLE WEIGHT
HLP - BOOSTER INPUT

HLP - BEFORE HOSE LF

HLP - BOOSTER OUTPUT

HLP - BEFORE HOSE REAR

HLP - BEFORE HOSE - RF

HLP - FRONT

HLP - AFTER COMBO

HLP - BEFORE ABS

HLP - BEFORE COMBO

HLP - LF

HLP - 4WAL UNIT - LF

HLP - LR

HLP - MASTER CYLINDER

HLP - MASTER - FRT

HLP - MASTER - REAR

HLP - REAR

HLP - 4WAL PUMP - REAR

HLP - AFTER ABS - REAR

HLP - AFTER COMBO - REAR

HLP - BEFORE ABS - REAR

HLP - BEFORE COMBO - REAR

HLP - RF

HLP - 4WAL COMBO - RF

HLP -RR

MANIFOLD ABSOLUTE PRESSURE
MASS FLOW BOOSTER INPUT
MASS FLOW BOOSTER OUTPUT
NO WHEEL SLIDE

PARK BRAKE APPLY - FOOT LEVER
PARK BRAKE APPLY - HAND LEVER
PARK BRAKE RELEASE FORCE
PARK BRAKE - STRUTLOAD - LR
PARK BRAKE - STRUTLOAD - RR

ABBR

PC
PEPB
PFSB

PRATE
PSTQ
PTPB
PTSB
PULSLS
PULSRS
RAMP
RAWR
RPMSP
RRATE
RWAL

S8S
soT
SPARE
SWA
SWE
TABSLF
TABSRF
TAMB
TAO
TEC
TEO
TATLR
TATRR
TBBLR
TBBRR
TBCL
TBCR
TBHLF
TBHLR
TBHRF
TBHRR
TBILF
TBILR
TBIRF
TBIRR
TBOLF
TBOLR
TBORF
TBORR
TBRLR
TBRRR
TBSKIN
TCBLLF
TCBLLR
TCBLR
TCBLRF
TCBLRR
TCBRR
TCBTLF
TCBTLR
TCBTRF
TCBTRR
TCIULR
TCIURR
TCOULR
TCOURR
TDDLR
TDDRR
TDULR
TDURR
TELLR
TELRR
TETLR
TETRR
TFGLR
TFGRR
TFLF
TFLLR
TFLR
TFLRR
TEPS
TFRF
TFRR
TIBLF
TIBLR
TIBRF
TIBRR
TIPLF
TIPLR
TIPRE
TIPRR
TLBLF

Function I:I Development Validation
Method: l:' Math Based

GLOSSARY OF ENGINEERING TECHNICAL TERMS

DEFINITION

PEAK COUNT

PEDAL FORCE - PARK BRAKE
PEDAL FORCE - SERVICE BRAKE
PINCH OUT

PITCH RATE

PROP SHAFT TORQUE
PEDAL TRAVEL - PARK BRAKE
PEDAL TRAVEL - SERVICE BRAKE
SENSOR - LEFT

SENSOR - RIGHT

CONSTANT RATE

REAR AXLE WEIGHT RATIO
RPM STEERING PUMP

ROLL RATE

REAR WHEEL ANTILOCK
REAR WHEEL SLIDE
STRAIGHT AND SMOOTH
START OF TEST

SPARE CHANNEL DESCRIPTOR
STEERING WHEEL ANGLE
STEERING WHEEL EFFORT
ABS SENSOR - LF

ABS SENSOR - RF

AMBIENT

AXLE OIL

ENGINE COOLANT

ENGINE OlL

AXLE TUBE - LR

AXLE TUBE - RR

BANJO BOLT -LR

BANJO BOLT - RR

BOOT CALIPER - LEFT

BOOT CALIPER - RIGHT
BRAKE HOSE @ BANJO - LF
BRAKE HOSE @ BANJO - LR
BRAKE HOSE @ BANJO - RF
BRAKE HOSE @ BANJO - RR
BEARING INNER RACE - LF
BEARING INNER RACE - LR
BEARING INNER RACE - RF
BEARING INNER RACE - RR
BEARING OUTER RACE - LF
BEARING OUTER RACE - LR
BEARING QUTER RACE - RF
BEARING OUTER RACE - RR
CALIPER BRIDGE - LR
CALIPER BRIDGE - RR
BOOSTER SKIN

CALIPER BOOT-LEAD - LF
CALIPER BOOT-LEAD - LR
CALIPER BOOT - LR

CALIPER BOOT-LEAD - RF
CALIPER BOOT-LEAD - RR
CALIPER BOOT - RR

CALIPER BOOT-TRAWL - LF
CALIPER BOOT-TRAIL - LR
CALIPER BOOT-TRAIL - RF
CALIPER BOOT-TRAIL - RR
CALIPER INBOARD UNDERCUT - LR
CALIPER INBOARD UNDERCUT - RR
CALIPER QUTBOARD UNDERCUT - LR
CALIPER OUTBOARD UNDERCUT - RR
DRUM DOWN - LR

DRUM DOWN - RR

DRUMUP -LR

DRUM UP - RR

CALIPER EAR LEAD - LR
CALIPER EAR LEAD - RR
CALIPER EAR TRAIL - LR
CALIPER EAR TRAIL - RR
CALIPER FLANGE - LR
CALIPER FLANGE - RR
FLUID-LF

FLUID LEAD - LR

FLUID - LR

FLUID LEAD - RR

FLUID - POWER STEERING
FLUID - RF

FLUID - RR

INNER BEARING - LF

INNER BEARING - LR

INNER BEARING - RF

INNER BEARING - RR
INBOARD PAD - LF

INBOARD PAD - LR

INBOARD PAD - RF

INBOARD PAD - RR

LOWER BALLJOINT BOOT - LF

ABBR

TLBRF
TLCBLF
TLCBRF
TLCBLR
TLCBRR
TLPLF
TLPLR
TLPRF
TLPRR
TLRP
TLRT
TLSLR
TLSRR
TOBLF
TOBLR
TOBRF
TOBRR

TUCBLR

DEFINITION

LOWER BALLJOINT BOOT - RF
LOWER CALIPER BOLT - LF
LOWER CALIPER BOLT - RF
LOWER CALIPER BOLT - LR
LOWER CALIPER BOLT - RR

LEAD PISTON - LF

LEAD PISTON - LR

LEAD PISTON - RF

LEAD PISTON - RR

LEFT REAR - PIVOT

LEFT REAR - THREAD

LEAD SHOE - LR

LEAD SHOE - RR

QUTER BEARING - LF

OQUTER BEARING - LR

QUTER BEARING - RF

OUTER BEARING - RR
QOUTBOARD PAD - LF

OUTBOARD PAD - LR

OUTBOARD PAD - RF

QUTBOARD PAD - RR

PARK BRAKE AMBIENT - LR

PARK BRAKE AMBIENT - RR
CALIPER PISTON BOWL LEAD - LR
CALIPER PISTON BOWL LEAD - RR
CALIPER PISTON BOWL TRAIL - LR
CALIPER PISTON BOWL TRAIL - RR
PISTON CASTILATION - LF
PISTON CASTILATION - RF
PISTON BEL CAST. & SLOT- LF
PISTON BEL CAST. & SLOT - RF
PISTON INNER/CLOSED - LF
PISTON INNER/CLOSED - RF
PISTON - LR

PISTON - RR

PRIMARY BRAKE SHOE - LR
PRIMARY BRAKE SHOE - RR
INBOARD ROTOR - LF

INBOARD ROTOR - LR

INBOARD ROTOR - RF

INBOARD ROTOR - RR
TRANSITION MARKER
QUTBOARD ROTOR - LF
OUTBOARD ROTOR - LR
QUTBOARD ROTOR - RF
OUTBOARD ROTOR - RR

RIGHT REAR - PIVOT

RIGHT REAR - THREAD

STEER ARMBOOT - LF

STEER ARM BOOT - RF

SENSOR FACE - LF

SENSOR FACE - RF

SENSOR HEAD CENTER - LF
SENSOR HEAD CENTER - RF
SENSOR LEFT SIDE - LF

SENSOR LEFT SIDE - RF

SENSOR PULSE - LEFT

SENSOR PULSE - REAR

SENSOR RIGHT SIDE - LF
SENSOR RIGHT SIDE - FF
SPLASH SHIELD POSITION #1 - LF
SPLASH SHIELD POSITION #1 - RF
SPLASH SHIELD POSITION #2 - LF
SPLASH SHIELD POSITION #2 - RF
SENSOR INSIDE BEARING - LF
SENSOR INSIDE BEARING - RF
SHIELD SURFACE INSIDE - LF WIRE
SHIELD SURFACE INSIDE - RF WIRE
SENSOR SHIELD LOWER
SECONDARY BRAKE SHOE - LR
SHD SURFACE OUTSIDE - LF ROTOR
SHO SURFACE OUTSIDE - RF ROTOR
SECONDARY BRAKE SHOE - RR
SENSOR SHIELD UPPER

SENSOR TOP FRONT - LF
SENSOR TOP FRONT - RF

SHIELD @ CLIP - LF

SHIELD @ CLIP - RF
TRANSMISSION FLUID

TRAIL PISTON - LF

TRAIL PISTON - LR

TRAIL PISTON - RF

TRAIL PISTON - RR

TRAIL SHOE - LR

TRAIL SHOE - RR

UPPER CALIPER BOLT - LF
UPPER CALIPER BOLT - RF
UPPER CALIPER BOLT - LR

GMNA ENGINEERING - DPG

ABBR

TUCBRR
TUBLF
TUBRF
VACB
VACE

Hardware Based

DEFINITION

UPPER CALIPER BOLT - RR
UPPER BALLJOINT BOOT - LF
UPPER BALLJOINT BOOT - RF
VACUUM BOOSTER
VACUUM - ENGINE

VDFW
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DESERT PROVING GROUND D63034

ENGINEERING REPORT

SUBJECT: BRAKE SYSTEM TESTING FeB 1 2 N
TO: T.C. LANGE TEST#: 7020K
FROM : T.R. HICKEY

TWO NO.: P9R06-41 SEQ.NO: 005 MODEL LINE : K15753 Model Year: 1999
PROCEDURE/FMVSS : 8548V UPC: 5 VEH. NO.: KP9042 ENGINE: 4.8L/1R4
DATE EVALUATED FROM:  07/Mar/97 To: 10Mar/97 DATE PUBLISHED: __ 29/Jan/88

E.O.T.REPORT |X| PROGRESSREPORT | | REISSUE | |  REISSUE DATE:
REASON FOR REISSUE:

OBJECTIVE : To measure the R2 FMVSS 105 Validation performancs of a 1999 JC5 brake system on
vehicle KP9042 at 6400 Ibs. GVWR.

RESULTS : Vehicle completed test and met all requirements. Park brake section of test was omifted.

PROCEDURE: FMVSS R2-105 Cert. Test (R2-5-105G-82)

COMMENTS : Akebono AKNS161H front linings, Akebono AKNS161H rear linings, Firestone Wildemess
P265/75R16 tires and ABS soffware GM124AAL.

MATERIAL: See attached test specification sheet.
T
M&ﬂi ey o548
{
T.R. HICKEY Date

Teost Engineer
Desert Proving Ground
(8) 674-5890

COVERSHT rev. 0330952 GM CONFIDENTIAL




T

GENERAL MOTORS CORPORATION
Truck Engineering Operation

. T.W.O. No: POR06-41 Page 2 of 24

Uniform Test Specifications
Vehicle and Component Tests

vEHicLE: KP9042 Make: CHEVROLET ~ Model: K15753 WwB: 143.50  Axle: 3.08:1 S Test No.: 7020K
Engine: 4.8L/LR4  Transmission: A4/M30 Tires: FIRESTONE ~ P265/75R16 44744  TWO Number: POR06-41
PURPOSE: TO MEASURE THE R2 FMVSS 105 VALIDATION PERFORMANCE OF A 1999 JC5 BRAKE SYSTEM ON VEHICLE KP9042 AT 6400 LBS. GVWR.

RESULTS: VEHICLE COMPLETED THE TEST AND MET ALL OF THE REQUIREMENTS

BRAKES: 1999 JCh

Size/Type Piston Linings Total Front %Front
Fronts: 305x29 MM / DISC  2x51 MM AKNS161H GVWR 6594 3188 48.3
Rears: 325x20 MM / DISC  1x54 MM AKNS161H LLvw 4996 3080 6l 8
APPLY SYSTEM: Booster VACUUM/TANDEM M/C Dia. 34 Pedal Ratic: 4.72:1
ANTI-LOCK: 4WAL / EBC325 / GML24AAL
BALANCE SYSTEM: [DRP / TEST LOCATION: DPG EAST SiR From Date:07MR97 2476 To Date: I0MRY7 2973
TEST PORTIONS REQ. TEST %PASS APPLY FORCE COMMENTS
RESULTS {Failed) MAX
15t 30 mph 65 ft 50 ft 23% 146 0K
E¥f. 80 mph 242 #t 183 ft 24% 150 0K
2nd 30 mph B7 it 49 Tt 15% 140 0K
EFf. 80 mph 216 ft 179 ft 17% 146 0K
PARIK GVWR Uphill 90 ths w/Hndl.
BRAKE GVWR Dnhill 125 lbs pedal
LLVW Uphill Hold 5 minutes
LLVW Dnhill Warn Lt Opr.
3rd 60 mph 216 ft 151 Tt 30% 144 oK
Eff,
Partial  LLVW Rears Only 517 1t 473 ft 9% 148 LT.N/A 1bs. Passed
System  LLVW Frts Only 205 Tt 60% 146 LT.N/A Tbs. or
60 mph GVWR Rears Only 349 ft 33% 149 LT.N/A 1bs. {Farled)
GVWR Frts Only 250 ft 52% 149 LT.N/A bs.
Failed Anti-Lock 60 mph 517 ft 180 Tt 65% 144 NO W/S
Comp. L.S.P.V. 177 ft 66% 144 NO W/S
Failed Sys 1 60 mph 517t 447 ft 13% 149 NO ABS. NO W/S
Power Sys 2
1st Baseline 30 mph  10-60 Ibs 10 ft/sec2  30% 25 0]4
Fade Fade 1-5 60 mph 15 ftfsec2 15 ft/sec2  85% 44 LIGHT FADE
Fade 6-10 60 mph  5-15 ft/sec2 15 ft/sec2  48% 90 FADE, ODOR
Rec 1-4 30 mph 10 #t/sec2 10 ft/sec2  70% 22 0K
Rec 5 30mph Base + 20lbs 10 ft/sec2  40% 19 oK
2nd Baseline 30 mph  10-80 Ibs 10 ft/sec2  23% 22 0K
Fade Fade 1-10 60 mph 15 ft/sec2 15 fi/sec2 9% 35 0K,
Fade 11-1560 mph  5-15 ft/sec2 15 fi/sec2  87% 38 0DOR
Rec 1-4 30 mph 10 ftfsec2 10 ft/sec? 93% 21 4
Rec 5 30 mph Base + 20Ibs 10 ft/sec2 73% 19 0K
4th 30 mph 65 ft 42 ft 36% 141 oK
Eff. 60 mph 242 #t 150 Tt 38% 149 oK,
80 mph 459 ft 259 ft 43% 144 OK
Water Baseline 30mph  10-80 Ibs 10 ft/sec2 29% 24 0K
Rec. Rec 1-4 30 mph  10ft/sec2 10 Tt/sec? 94% 32 OK
Rec & 30 mph Base + 45 1bs 10 ft/sec? Bi¥ 33 OK
Spike 10 Spikes 30 mph 200 Ibs Yes 380
Stops .08 sec.
Final 60 mph 242 ft 162 ft 33% 145 0K

Eff.

* unless otherwise specified, the max apply force will be 150 Ibs.
Tester: D. HOOKEY Summarized by: T. R. HICKEY

R2-5-105G-82 Summary Sheet
MPVs, Trucks, Buses (Except School Buses) w/GVWR < 8,000 Ibs

22JA98

Summary Print Date:

GM CONFIDENTIAL




BUILD AND TEST SPECIFICATION SHEET T.W.O. No: PSR06-41 Page 3 of 24

TWO No : PSR06-41 Seq No :005 DPG No : 0513 Veh No : KP9042 Test No : 7020K
Test Purpose : To measure the R2 FMVSS 105 Validation performance of a 1999 JC5 brake system on vehicle KPS042 at

6400 Ibs. GVWR.

Test Results : Vehicle completed test and met all requirements. Park brake section of test was omitted.

Comments : Akebono AKNS161H front linings, Akebono AKNS161H rear linings, Firestone Wilderness P265/75R16

tires and ABS software GM124AAL

VEHICLE INFORMATION
Year: 1999
Brake RPO : JC5
Name Plate ; Chevrolet
Veh Model ;: K15753

Engine ; 4.8L/LR4
Transmission : A4/M30
Axle Ratio : 3.08:1
Single/Dual : Single

TIRE INFORMATION
Tire Size : P265/75R16
Tire Make : Firestone
Tire Type : M+S
Wheel Code : RJP

Vehicle VIN : 1GCEK1943xX Il Odo cal: Wheel Size : 16x6.5 Steel
Wheel Base ; 143.5 Engine RPM : Tire Pressure (PSi) : 44/44
TEST INFORMATION TEST WEIGHT (lbs)
As Tested Design Weights
Procedure No : 8548V li GVWR  LLww GVWR  LLWVW
Test Type : FMVSS R2-105 Cert. Test {R2-5-105G-82) ront: 3188 4090 3091 3073
Rear: 3406 1906 3305 1598
Start Date : 3/7/97 Total: 6594 4996 6400 4671
Start Odo: 2476 %Front: 48.3 61.8 48.3 65.8
Finish Date : 3/10/97 Tire Radius : 15.3 15.1 14.2 14.3
Finish Odo : 2973 Frt AXle o CG 74.1 54.7 74.2 49.1
CG Height! 29.8 28.4 28,5 271
Type: DISC | Series: DP
FRONT Rotor ASM: 15716362A Service Kit: 18025698AA
SYSTEM Rotor Size : 305x29 mm | Noise Treat: CLD6
Piston Dia : 51 mm Caliper ASM : 18025706/7AA
No Pistons : 2 l
Notes: S/N L: 2465, R: 2464
Material NY-Code Rivet/Bonded Min Thick
inboard : AKNS161H  NS161HEF  Bonded 0.502
Outboard: AKNS161H  NS161HEF  Bonded 0.502
Type : Disc-PBR Calipers ' Series: FD
REAR Rotor ASM: 15712800A Service Kit: 18026447AA
SYSTEM Rotor Size : 325x20 mm | Noise Treat: None
Piston Dia: 54 mm Caliper ASM : 18024190/1
No Pistons : 1 ' PB Service Kit : TX123278A
PB Lining: 15703331A PB Min Thk :
Notes: S/NL: 6U113R, R: BIU‘lOBR
Material NY-Gode Rivet/Bonded Min Thick
Inboard : AKNS161H NS16|1HEF Bonded 0.415
Qutboard ;: AKNS161H NS161HEF Bonded 0.415
APPLY Booster Type: Vacuum/Tandem Master Cyl ASM: 18021494E
SYSTEM Size: 260  mm | Code: XD
ASM: 18022485C Dia: 34 mm
Padal et 2 | Min Dis Frt Port: 13.49 cc
edal Ratio : : -
v i @ : 1347
Pedal Apply Radius : ' cc @ Opsi RearPort: 1 ce
P.T.@50LBS: 37 mm P.T. @ 100LBS: 53 mm
' Code: Meter 7 Split / Slope
BALANCE  Comb Valve ASM: None
SYSTEM Height Sens Valve : None |
ANTI Anti Lock System : 4WAL Anti Lock Software Leve! : GM124AAL
LOCK Anti Lock Comments : EBC325 - Systetn balance controlled by DRP.
Engineer: T.R. HICKEY Date : 1/22/98
* Measurements in INCHES unless otherwise specified GM CONFIDENTIAL

SPECDKDK rev, 082495




MVSS 105 VALIDATION TEST 7020K
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LP vs PEDAL FORCE w/ POWER - STATIC FLOOR CHECK

SOT: ABS Software Version; GM124AAL
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MVSS 105 VALIDATION TEST /020K

I
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MVSS 105 VALIDATION TEST 7020K
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TW.0. No: PSROB-41 Page 8 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K VEHICLE #: KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP.. 2% F. WINDDIR./VEL.. S/n) -5 |0DO: 244 |TIME: 2744 £
Frants (Ibs) Rears (lbs) Total {Ibs) % Front
Test Weight: 209/ 2709 6L¥oC 1£2.3
y -
Measured: @/33’ I¥ 0 b 659’% Y&, 3
3.3.4 PRETEST CHECK
10 Stops, 40 mph between stops. Gear: Highest Gear Ratio (Example: Overdrive)

Deceleration: 10 fi/s? Interval: 1 mile
Speed: 30-0 mph
Brake Temperature: Are recorded 0.2 to 0.1 mile prior to stop.
STOP MAXIMUM
PEDAL FORCE DECELERATION INITIAL SPEED STOP DISTANCE TEMPERATURE: *F
NUMBER Ib f/s? mph f LF RE LR RR
! T /2 =e, 4 j8s. 2 | phl 185 j23] /L0
2 2.5 )2 70 .Y 105, 2 | /5¢|16) | 134] 4123
3 25 /o 50,3 1o, 6 Viss 160|373
4 2N /o ze,5 185 .56 |14/ 1167|147 135
s 2.5 /0 30,9 (1o.% s tlyhel 52137
6 2.9 }/ 20,5 a2, A | iat | yP3 /84 |17/
7 22 /2 3/, 2 Y] I WA WIS AVEY
8 ) [0 30,5 /o2, 9 V4421 iZ8 /47195
9 2.7 20 30.2 toy.9 /20 L /B2liesis52
10 27 1/ 26 .3 LYV VI ¢ - RN NA VA

In the event of instru%n malfunction and / or repair, do not make more than 10 additional stops.

7 b, N
:CﬁNFIDENTIAL

Recorded by:
(rev. 8348V 03JNSE) pg. 9

R2-5-105G-82 DATA SHEET# 4




TW.O. No: PAR06-41 Page 9 of 24

m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 7020K VEHICLE # : KP9042 TEST WEIGHT: GVWR

AMBIENT TEMP.. 72 ° F, WIND DIR. / VEL.: -5,/0.1 ©—-5 {0D0: =428 |TIME:3 29 AP,

3.35 FIRST EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150° - 200° F
Pedal Force: 15-1501h.
6 Stops: Minimum Stopping Distance
No more than one wheel lock-up above 10 mph unless anti-lock controlied

TEST SPEED
s STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
;f) ft Ib AND
DESIRED|P| ACTUAL MEASURED CCORRECTED MIN MAX STABILITY COMMENTS
1| 20, 4 52,6 <P . (s 74 | 14% ok
2 30.3 2.2 1.3 0¥ | {¥Y o<
30 mph 3| 30.4 54 .3 T D 96 | 194 oK
A 20,4 £3,3 she 115 | /41 (BB, LimiT”
5| 70,7 5z.2 £0.7 /9 | rya oK
7o,z | sz,4 Y22 77 128 =14
NAnE | /91.D /87.9 ?o | 249 24
2 40| I1R5. 2> 1545 (o] | 150 o K
60 mph I in.,51 129.6 /245 o | 19Y ]
4 40.3\ 182Y.Z /535 03 | ynt | BF_Lisiz
8 40,5 | 1994 1Eeh 3 ?5 | je4 0 /L
dép. 2| 180.7 /725 Ja) | 256 | &F timiT
Wind Speed: M/Below 15 mph ( Any Direction ) [ ] Between 15 & 30 mph ( Cannot be Headwind )

o T
Recorded by; /ZM%/ %’fi{é}f ' Date: 3?'7"97
=

{rev. 8548V 03JNOB) pg. 10 GM CONFIDENTIAL R2-5-105G-B2 DATA SHEET #8




TW.O. No: POR06-41 Page 10 of 24

m UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 7020K VEHICLE # : KP9042 TEST WEIGHT: GVWR

AMBIENT TEMP.: WIND DIR/VEL.: 0DO:Z7 2" on o] TIME:

3.3.6. BURNISH Gear: Highest Gear Ratio (Example: Overdrive) Speed; 40-0mph = =~
Deceleration: 12 fi/s? Pedal Force: Limit does not apply here,

Initial Brake Temperature: 250° £ 20° F.
Interval: Make stops at .5 mile intervals until average initial brake temperature across either axle reaches above

ternperature. Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used. Notify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior to stop.

SToP BRAKE TEMPERATURE ° F.
(SECONDARY SHOE OR HOTTEST PAD) STOP
NUMBER [ | ¢ RF LR RR INTERVAL COMMENTS
1 los §rop | 102 | foo C =
10 295 | 247 | 7223 | z=d” Lo 0
20 zZ=e | Z4p § 293 Sz 1 "
30 TE0| 2bl | 25| 24 4 )
40 252 | 269 S| 242 " y
50 254 | 25& | 77| 242 P 4
60 2a7 V257 | 266 | 225 P Y
70 z 262 | o] 243 -7 “
80 cr7 | e | o7 | 2nE 5 a
0 | Tz2|z45) zar| 2l “ i
100 e | T ] 260 | 2D u ;
110 |22 | @ | 787 129 i '
120 |2%7 | 2497} P75 % f
130 | zom | 7 | 285 | A ' s
140 |244 | 25¢ | 215 | 238 W 0
150 285 | 249 | v | 295 . i\
160 2281235 | 26| L35 1 \
170 226|230 2] 234 w (
180 25zl 2| a3y N \
120 |22 0|23\ | 205 ] 228 W O
200 |26 [218[x3 |0y W g
RECORDED BY 5/ AR oare __ >~ 6]
Brake Adjustment {Post Burnish}
ggj;;t dtin rt?lr;zfla-l:t:dr?rs recomzsndgtlozg }nig:‘.lsi / or by rga'grg stop?{ t’?? amlgt-??aticé:‘adjusteivere not locked out.
Adjusted by: Date: —
Signature

(rev, 8548V 03JN96) pg. 11 GM CONFIDENTIAL R2-6-105G-82 DATA SHEET#6
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T.W.0. No.: POR06-41 Page 11 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7T020K

VEHICLE # . KP9042

TEST WEIGHT: GVWR

/;O"

AMBIENT TEMP.. =% 7,

WIND DIR./VEL.. ~

“i

oDO: - %5

TIME: #2457

3.3.7 SECOND EFFECTIVENESS

Initial Brake Temperature:

Gear:

FPedal Force:
6 Stops:

Neutral
150° -200°F
15-150 Ib.

Minimum Stopping Distance

No more than one wheel lock-up above 10 mph unless anti-lock controlled

Ty

TEST SPEED
S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
(1; a Ib AND

DESIRED|P| AcTuAL | MEASURED CORRECTED | MIN | MAX STABILITY COMMENTS
1| 30,2 52,5 51.% /13 | /50 2/
22,5 50..3 457 (02 | /40 ok

sompn [}£222 49,9 7 210 | 14& ok
4 z0.5 50,8 s/ 26 | 1us iz
535,35 49, b 48,6 122 | i%p | P LIMIT
632.6 | 5,.3 A5 2/ | /35 2k
14o.2 | 193.4 (22 1 103 | 142 Al
2¢n.t | 122.2 /7% 2 94 | 144 &

60 mph [FE22 | 1927 /770 | 29 )52 | PP LiMIT
A4w.2 | iRa,? 1728 S 11y 1 144 ok
slgn.s | 134.0 /578 104 |51 |BF LtsiT
60,9 | [BL.E 151 H2 143 o

Wind Speed:

[u]/gelow 15 mph ( Any Direction )

[ ] Between 15 & 30 mph ( Cannot be Headwind )

-
»

Date:;

R

~5-97

7 P
Recorded by; ) p s
e

(rev. 8548V 03JN96) pg. 12

GM CONFIDENTIAL

R2-5-105G-82 DATA SHEET#7




TW.0. No: POR06-41 Page 12 of 24

@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K VEHICLE # : KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP.: 22 °F. WINDDIR./VEL: C A2 £/ 0DO: 2205 |TIME: ]J155

3.3.16 FIRST RE-BURNISH

Gear: Highest Gear Ratio (Example: Overdrive) Speed: 40-0 mph
Deceleration: 12 ft/s? Pedal Force: Not Required

Maintain Brake Temperature: 250° +£20° F.
Interval: Make stops at .5 mile intervals until average initial brake temperature across either axle reaches above
temperature. Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature. Do Not Exceed 1.0 mile interval.
Temperatures may exceed 250° F. if 1 mile intervals are used. Nofify Engineer if side to side temperatures exceed
150° F. Maintain 40 mph cooling speed. Brake Temperatures are recorded 0.2 to 0.1 miles prior to stop.

STOP BRAKE TEMPERATURE ° F.
(SECONDARY SHOE OR HOTTEST PAD) STOP

NUMBER | | RE | LR | RR | INTERVAL COMMENTS

1 107 /6% 200 | 101 - 5 5 5

Lol L - -

10 =497 259 | 269 23 & /D I

20 | 234 |ayp {272]297 / \

30 | =220 |2z |277[245]  \ ?

B |zzelzzlasel 244 1.0 < g 7

-
/ . - ~
o - A
RECORDED BY 4 Amf’ /':A’f{m-ﬁ pATE  Be— 72
-
Brake Adjustment {Post Burnish)
Adjust to manufacturer's recommendation manually or ey making stops if the automatic adjusters were not locked out.
Record method used: LYl ol 7 T RN Y 2P
mp———————— AT YA e
ADJUSTED BY: DATE:
Signature
GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 8

(rev. 8548V 03JNS6) pg. 13




T.W.Q. No: POR06~-41 Page 13 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K

VEHICLE#: KP8042

TEST WEIGHT: LLVW

AMBIENT TEMP.: 79 © F. WIND DIR. /VEL: 4%, £ -£ |obor pyo2 |TIME: 2. 45 A
7
Fronts (lbs) Rears (lbs) Total (lbs) % Front
Test Weight: 5008 &/l 7
Measured: 2090 906 Ha%4 AL E
3.3.10 THIRD EFFECTIVENESS
Gear: Neufral
Initial Brake Temperature: 150°-200°F
Pedal Force: 15-1301b.
6 Stops:  Minimum Stopping Distance
No more than one wheel lock-up above 10 mph unless anti-lock controlled
TEST SPEED
S STOPPING DISTANCE PEDAL FORCE WHEELSLIDE
3 ft. I AND
DESIRED|P] ACTUAL MEASURED CORRECTED MIN MAX STABILITY COMMENTS
t| 42| 4715 I yj | 124 oK
2| £p.31 153,0 /55 103 | 144 oK.
sompn [42.2 | 162.6 Ji- LD 9% | /4l oK
440,32 | /0.3 S 01753 |PF 11riT”
Sép.2. | )45, ) 32_| 1530 ok
640,23 | 157 .1 /5.5 27| 144 K

Wind Speed:  [L}Below 15 mph  Any Direction )

[ ] Between 15 & 30 mph ( Cannot be Headwind )

Date: -3‘"?’?9

p
/ = i
Recorded by; /(/Z»ﬁ_a / /w;éﬁd_f;/
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TW.0. No.: POR0E-41 Page 14 of 24

@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: TO20K VEHICLE # : KP8042 TEST WEIGHT: LLVW

AMBIENT TEMP.: =) . WIND DlR.IVEL.:/{/;, /-t |OoDO: 2og o |TIME: 245 fisa,

3311 PARTIAL FAILURE (HYDRAULIC SYSTEM)
4 Stops:  Minimum Stopping Distance
Gear: Highest Gear Ratio (Example: Overdrive)
Initial Brake Temperature: 150" - 200° F.
Speed: 60-0mph
Lockup: Wheel lock-up penmitted at any speed

3.3.11.1 Fluid level indicators, Remove brake fluid from one chamber of master cylinder reservoir until level is less than manufacturer's safe level,
or to less than 1/4 of the chamber fluid capacity, whichever results in the highetlevel, Replace m/c cap, tum ignition on, and allow ohe minute.

Record fluid level indicator operation, Yes Na N/A,
3.3.11.2 Differential Pressure Indicators. Cause complete loss of one portion of brake system. Record brake pedal force or brake pressure
differential to cause brake system failure indicator fo operate.  PF: " b
Press: psi. N/A [
3.3.11.3 Subsystem Failed: /? EA' R 5‘ Method of Simulating Failure: VAL 1206
TEST SPEED VWHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
f b LIGHTS AND
OPERATION
DESIRED ACTUAL { MEASURED JCORRECTED| MIN MAX YIN STABILITY COMMENTS
1 =n s 7
406 | 202 H &% | galis0| ok
somn | E0. 0 | 24,5 2037 /o) [(HE 4 6 &
N N )
| 42,2 | 209.0| 2057 |09 p4L] O oK.
.—‘?r’, EYARY”
N4o.3 | 20b,7)add | 1obl16&] /7 P.E L tmIT
3.3.11.4 Restore brakes to normal operation and bleed brakes thoroughly (if required).
3.3.11.5 Repeat 3,3.11.1 through 3.3.11.4 above for the other subsystems of brake systern: /
Fluid Leve! Indicators: Yes No NA_
Differential Pressure Indicators:. /
PF: Ib., Press: psi.  N/A /.
Subsystem Failed: Fﬁ DA} T:'; Method of Simulating Failure: 'fﬁ@ L ‘/ 1 f—
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
ft b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
2L . —
Néos | 490,91 7ot | 941159 .~ BF. LimiT”
compy PLEDY | Goo 4 A | AY /6] S B . 24247
ol go,0 [yme. 9 2722 | 29 e O ok
-
4 60.3 \&2), 2 | 470720 Vov 1yt | A ok

Restore system to normal and bleed thoroughly (if required). Repeat for other subsystems as required.

Wind Speed: BeWh (any direction) [ ] Betwegn 15 & 30 mph {cannct be headwind)
St s

Recorded by 4, oy fo i Date:___ & —5 -7 7

{rev. BS48V 03JNS6) pg. 17 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 14




TW.O. No: PSR06-41 Page 15 of 24

m UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K VEHICLE #: KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP.: &£ &/ o F. WIND DIR./VEL.. 21 /2 QDO: 2742 TIME: 2% & 57«7
Fronts (Ibs) Rears (Ibs) Total (lbs) % Front
Test Weight: 309/ 2309 6400 HYE, 3
Measured: 218 2. 3 Yoy 6586 2.3
3312 PARTIAL FAILURE (HYDRAULIC SYSTEM)
33121  REPEAT33.1. Fluid Level Indicator;  Yes No N/A vl
Differential Pressure Indicator:  PF Ib Pressure: psi N/A _’r‘/_
4 Stops:  Minimum Stopping Distance Pedal Force: 15~ 150 |bs,
Gear: Highest Gear Ratio (Example: Overdrive} Speed 60 - 0 mph
Initia! Brake Temperature:  150° - 200° F. ’
Lockup: Wheel lock-up permitted at any speed.
Subsystem Failed: EFl oS Method of Simulating Failure: L g M
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
# b LIGHTS AND
r OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YN STABILITY COMMENTS
W42.2 | yamol 417 | w2lyvz| A7 O
sompn || 487 | 242, L) 270N /05 | )50 [ ok
40,9 | 292,56 3005 | 92|42 ) oK
N 40,2 | 352.3| 2427 [ied Y49l A/ 214
Restore brakes to normal operation and bleed brakes thoroughly .
Repeat 3.3.11 for the other subsystem of brake system: L'/‘
Fiuid Leve! Indicators: Yes No N/A
Differential Pressure Indicators:.
PF: Ib., Press: psi. N/A re
s ot Y 5 !
Subsystem Failed: Ss AT Method of Simulating Faiture: Ve UG
TEST SPEED WHEELSLIDE
STOPPING DISTANGE PEDAL FORCE WARNING
& b LIGHTS AND
- OPERATION
DESIRED ACTUAL | MEASURED JCORRECTED| MIN MAX YIN STABILITY COMMENTS
4
V.3 |290,3]| 22 |poal 4yl 27 ZK
3 f
oo mph |lL2F N 26/ V22T | joo | 147 r 24
N s0.97 | 255612527 |ioy|s497| ) oy
40,2 1252012531 linyls49l v 2/

Restore system to normal and bleed thoroughly (if required). Repeat for other subsystems as required.
Wind Speed: [b]élow ,;'S/ry(h?any dirj?'l) [] Between } 5,& 30 mph (cannat be headwind)
! !’;\d’maﬂ ,M

Recorded by /7 % - ’9 -~ ?

ot = F Date:
-
(rev. 8548V 03IN9E) pg. 18 Gl CONFIDENTIAL R2-5-105G-82 DATA SHEET #15




W.C. No: PO9R06-41 Page 16 of 24

UNIFORM TEST SPECIFlCATIONS

Vehicie and Component Tests
TEST#: T7020K VEHICLE #: KP9042 TEST WEIGHT: GVWR
AMBIENT TEMP: A2 © 2 WINDDIR./VEL: €/ A -5 |0DO: 2924 |TME: 205 4
PARTIAL FAILURE (APPLY SYSTEM) 2L j.?, /j 5
Pedal Force: 15-1501b 4 Stops:  Minimum Stopping Distance
Gear: Highest Gear Ratio {Example: Overdrive) Whee! lock-up:  Permitted at any speed

Initial Brake Temperature: 150"

-200° F.

3313 SERVICE BRAKE SYSTEM - PARTIAL FAILURE ANTILOCK AND/OR VARIABLE PROPORTIONING SYSTEMS.(Where applicable)
Disconnect functional power source or otherwise render antilock system inoperative.

M,

Methed of simulating failure DISCoMUECT - ) 5
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
ft b LIGHTS AND
- OPERATION
DESIRED ACTUAL | MEASURED JCORRECTED| MIN MAX YN STABILITY COMMENTS
N p.8 2| 2add | 25 lizz]| Y o _wifs
comn [LE02 | 202.9| 2057 s6l43] wo__uifs
s
3| ¢o,2 1229 /77 | 9aligel ) PELIMIT wo w/s
N 4o, =l 12i1.4] /7031 92] 144 Y A2 s
Restore antilock system fo normglo rat:on =) ALEF 55 i
Disconnect e system (|f"' = iplicable). Method of simulating failure 2 SEQMN ™~ ro ooy i  ELECTT CAL LU
TEST SPEED WHEELSLIDE
STOPPING DISTANCE PEDAL FORCE WARNING
ﬂ b LIGHTS AND
OPERATION
DESIRED ACTUAL | MEASURED |CORRECTED| MIN MAX YIN STABILITY COMMENTS
| sop| zob 9| Foab | shlgyal Y 200 _wslS
comn [LE2:61 10,3\ /77 | 791 /9Y f po wfs
sl o, 6 | yz2. 0| o2 102l 1oy ) wo /5
0.4 | 180,5] /734 | 105|797 wo /s

Restore variable proportioning system to normal operation. Repeat for each subsystem provided,

3314

3.3.141 Disconnhect the primary source of power. (Deplete all reserve power capabilily).

Service Brake System - Inoperative Brake Power Unit or Brake Power Assist Unit. Perform either 3.3.14.1. or 3.3.14.2.

Method of rendering inoperative. £ Y ehaliny il
TEST SPEED WHEELSLIDE
STOPPING DISTANGE | PEDALFORCE | oo
o b LIGHTS AND
OPERATION
pesiReD | | actuaL | MeasureD |corrEGTED] MIN | MAX YN STABILITY COMMENTS
| L0, | Y92, 114975.7| mtlize| A Lo ,hs o wifs
g v G

80 mph 2o, 9 | 4425|4573 10| 15i / Bl L] T e ;f-};f:*

APy X K i A A0 s ) péim AR b P h

Ao, 7 7, 720455/ 84 1150 A N8 AR W vl

Restore system to normal and bleed thoroughly (if required). Repeat for other subsystems as required.

Wind Speed: [lj#Below 15 f
Recorded by

y d:rectlun
'-"/'M.C’

P e

[1.F B;?;S:S 230 mph {cannot be headwind}

F-9-97

Date:

(rev. 8548V 03JN96) pg. 19
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@ UNIFORM TEST SPECIFICATIONS
Vehicle and Component Tests

TEST#: 7020K VEHICLE #: KP2042 TEST WEIGHT: GVWR

AMBIENT TEMP.: &2 ¢ F, WIND DIR. /VEL.: ,f,{/,_, 1 -y oDO: 27/ 5 TIME: /2 ;502 £l

3.315 FIRST FADE AND RECOVERY
Gear:  Highest Gear Ratio {Example: Overdrive)
NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.
3.3.15.1 Baseline - 3 stops. Speed: 30 - 0 mph. Deceleration: 10 fi/s®
Initial Brake Temperature:  150* - 200° F. Pedal Force: 10 - 80 ths.

33152 Fade-10stops. Speed: 50~0 mph. Deceleration: Obtain 15 ft/s* WITHIN 1 SECOND without exceeding 150 Ib padal force.
Initia} Brake Temperature {1st stop): 130" - 150" F.
Interval: 0.4 mile, Accelerate immediately to initial speed after each stop.
Interval: 1.0 mile. After 10th fade stop, drive 1 mile @ 30 mph, then immediately into recovery stops.

3.3.15.3 Recovery - 5 stops. Speed: 30 -0 mph. Deceleration: 10 fit/s®Interval: 1.0 mile. Accelerate immediately to initial stop speed after each stop.
Max. Pedal Force: Stop 1 - 4, 150 Ib max., Stop 5, Baseline + 20 [bs. Min. Pedal Force: Stops 1 -5, Baseline - 10 lb. or 0.6 * Baseline, whichever

is lower (>5 Ib.).

MAXIMUM
STOP PEDAL FORCE | DECELERATION TEMPERATURE *F. COMMENTS
NUMBER b ft/s? LF RF LR RR
1 254 10 e (137 | 163 157 oL
A C 68 146 /51 117¥ <
3 | s A V&3 1751/95 | /57 2
Avg. 5, ,[)
1 £74 15” R VEEA VL ZA Vit A 2/
2 290 C 23 U3 |20 | 27 /
s | Afea / 206 | 273 | 294 | 274 f
4 .0 [ 24 1272402 |27 o
s | &Ky 3 45\ 452|948 | 433 e PaRE
5 524 / 583 | 334|420 |92R Y-
7 qp0 \ 74 |78 |so |54 oDof.
8 71.4) / G626 050 | ai |5t /
9 454 | { tieflaad 65814 7S /
0 | dpd | o A vaAN A FLLE opor
1 LRA 20 S 53¢ | ppe V47 42
2 So2i e 27 [FFE =TS /
s | +7d ) 7 |25t |57/ 1405 {
4 [T / 542 | 209 |/ [B/F \
s | /2.0 R ste Vog8d 1207 | 34 £
Wind Speed: [1}Below 15 mph {any direction) [ ] Between 15 & 30 mph (cannot be headwind)
{/7 . /ﬂ 2l ” —~ S DA
Recorded by L o2 e Dater___ > — "= i~
—=

i
(rev. 8548V 03JNS6) pg. 20 GM CONFIDENTIAL R2-5-1056-82 DATA SHEET # 19
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@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT: GVWR

TEST#: 7020K VEHICLE #: KP3S042
TIME: /! B2 £ ¢

WIND DIR./VEL.: /= m»-% |ODO: 229

AMBIENT TEMP.: &% © =

3316 SECOND RE-BURNISH

Gear:  Highest Gear Ratio (Example: Overdrive) Pedal Force: Not Required

Speed: 40-0mph Deceleration: 12 f's?

Interval: Make stops at .5 mile intervals until average initial brake temperature (250° + 20° F.) across either axle reaches above temperature.
Then Increase interval to 0.5, 0.7 miles, etc. fo maintain temperature, do not exceed 1.0 mile interval. Temperatures may exceed
250° F. if 1 mile intervals are used. Maintain 40 mph coaling speed. Brake temperatures are recorded 0.2 to 0.1 miles prior to stop.

BRAKE TEMPERATURE DEGREES F
STOP SECONDARY SHOE OR HOTTEST PAD STOP COMMENTS
NUMBER LF RF LR RR INTERVAL
1 205 )| 129 | 202) 176 ~— 5;5}_?

10 257 =2y | 273 1245 /. O /

20 264|229 |27%7 | 252 y \

30 oo | 222 |24 |257 \ )

35 250|220 | 298 | A48 1.2 s 5.5

7 -
: , B |
RECORDED BY Lol 7 /57,;.{/2;»{::, oatE | B —S—FD

Brake Adjustment (Post Burnish)
Adjust to manufacturer's recominendation manually or by making stops if
Record method used: g e Dise AT S

Date:

Adjusted by S
ignature

(rev. 8548V Q3JNS6) pg. 21 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 20
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TW.LO. No: POR0B-41 Page 19 of 24
@ UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests
TEST#: T020K VEHICLE #: KPS042 TEST WEIGHT: GVWR
AMBIENT TEMP.: 9 2£ WIND DIR./VEL: ©,2 ] 4 oDo: 2544 |TME: 2:4Z A,

3.3.17 SECOND FADE AND RECOVERY
Gear;  Highest Gear Ratio {Example: Overdrive)
NOTE: MAINTAIN DECELERATION AT OR ABOVE SPECIFICATION.
Baseline - 3 stops. Speed: 30 -0 mph. Deceleration: 10 fi/s®.
Pedal Force: 10- 60 ibs.

Fade - 15 stops. Speed: 60 -0mph, Deceleration: Obtain 15 ft/s> WITHIN 1 SECOND without exceeding 150 1b pedal farce.
Initial Brake Temperature (1st stop): 130"~ 150" F.

Interval: 0.4 mile. Accelerate immediately to initial speed after each stop.

Interval: 1.0 mile. After 15th fade stop, drive 1 mile at 30 mph, then immaediately into recovery stops,

Recovery - 5 stops. Speed: 30-0 mph. Deceleration: 10 fts2Interval: 1.0 mile. Accelerate immediately to initial stop speed after each stop.
Max. Pedal Force: Stop 1 - 4, 150 Ib max., Stop 5, Baseline + 20 Ibs, Min. Pedal Force: Stops 1 -5, Baseline - 10 Ib, or 0.6 * Baseline, whichever I

lower (> 5 ib.).
MAXIMUM
STOP
PEDAL FORCE | DECELERATION TEMPERATURE *F. COMMENTS
NUMBER b fiis® LF RF LR RR
1 26 /0 /52 sz | A7 /59 )4
2 250 < 776 76 | 174 [ /68 ey
s | ard £ V¢ |lrg /7 15T L
Avg. &1.£7
1 T30 /5 RBE /85 /4 |/37 oK
2 556 c 252 | A0/ 2391207 /
3 25,0 ) 27 1308 1205 1276 [
2 574 / Hop 1324 | 208 | £3s |
5 RGO \ #/43 | 472|545 1387 }
6 2500 ) g | 535 1425 1454 /
7 500 / 537 | <7t | 427 |49 Y%
8 22,4 [ AR |S3R |5 73 |SR3| ADBL
9 310 N Lo 1£77 1RO 565
10 324 ) 702 |72 4356 | £OR [
11 o) / 738 1 739 |47 1£37 |
12 280 ( 75 1753 | 677 | £67 \
13 240 A 751 1975 | 700 1487, |
14 34D { gns | 798 | 727 | 78 \
15 380 | N  \gga|ms | 745|779 NS
1 20,0 /0 4670 ey (638 | lot 3 O
2 /2,0 -~ $£37 | suzis35¢ | 473 ;
3 (2.0 D) 473 |4s7 14371378 f
4 /80 ( 23 | 577|250 [347 )
s | /90 p— 370 |28 |229 (205 eid
Wind Speed; L}:‘meh (any direction) [] ?;tween15&50mph {cannot be headwind)
Recorded by R /f T i . bater 2 =P =P

(rev. BS48V 03JNSE) pg. 22 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET # 21
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\ T.W.0. No: PSR0S-41 Page 20 of 24

m | UNIFORM TEST SPECIFICATIONS

‘ Vehicle and Component Tests

TEST#: 7020K | VEHICLE #: KP9042 TEST WEIGHT: GVWR

AMBIENT TEMP.: 54 © b WINDDIR./VEL: § @ —-% oDO: 2&Z5 |TIME: & 100 444
- — ”~

3.3.16 THIRD RE-BURNISH
Gear:| Highest Gear Ratio (Example: Overdrive) Pedal Force: Not Required
Speed: !

|

Initial Brake Temperature: 250° £ 20°F,

40 - 0 mph Deceleration: 12 ftis?

Interval: Make stops at .S mile mterva[sbunhl average initial brake temperature (250 x 20° F.) across either axle reaches above temperature.
Then increase interval to 0.6, 0.7 miles, etc. to maintain temperature, do not exceed 1.0 mile interval. Temperatures may exceed
250" F. if 1 mile intervals are used. Maintain 40 mph cooling speed. Brake temperatures are recorded 0.2 to 0.1 miles prior to stop.

BRAKE!TEMPERATURE °F

STOP SECONDARY SHOE OR HOTTEST PAD STOP COMMENTS
NUMBER LF FT"F LR RR INTERVAL

1 en | g2 | 5 | F3 - s. 8, 5

0|24 280 |ay2| 224 5/,7 ~ /

20 263 |2 ¥ 259239 . & {

o |26] |2Y9|24% |23y) & )

3 262 oyylzt ey 2328 & 5. 5. 5

‘ ——

RECORDED BY. /L/%fbﬁf’/ % DATE 3—/0~22

Brake Adjustment {Post Burnish)
Adjust to manufacturer's recomme {atmn m [nuauy or by maku;lg stops if the automanc adlystegs were not locked out.
Regord method used: f AF e i PE S £ e

!

t

| —

L — o ——
. . Date:
. Sighature

Adjusted by

(rev. 8548V 03JNSE) pg. 23 GM CONFIDENTIAL R2-5-105G-82 DATA SHEET# 22
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T.W.O. No: PSROB-41 Page 21 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: 7020K | VEHICLE#: KP9042 TEST WEIGHT: GVWR
AMBEENTTEMP.. £ 7 7 F WIND DIR./VEL.. /. u-{ /) ODO: 2%15 |TIME: 2720 4.,
3.3.19 FOURTH EFFECTIVENESS
Gear: Neutral
Initial Brake Temperature: 150°-200°F
Fedal Force: 15-150Ib.
Stops as thed below: Minimum Stopping Distance
No more than one whe-lle[ ock-up above 10 mph unless anti-lock controlled
|
TEST SPEED I
} STCPPING DISTANCE PEDAL FORCE WHEELSLIDE
? ‘ ft Ib AND
e
DESIRED|P] ACTUAL MéASURED CORRECTED MIN MAX STABILITY COMMENTS
i| 70,5 4z, 2. 4§ 25 | 14} O
d30.9| 43,3 48 3 102 | 140 ol
sompn A30s 2 U419 41l 125 152 | PR LtitT
430, Y4 43 .9 494 )11 | tdh ¥
5|50, 0 4y, | 44,/ j14 | i49 oK
d3e. 4 4)’4,‘{ 432 b2 | tdt 2 A
1| 40.9 | 185.4 1553 109 155 | A A LimiT
d40.5 | 182,14 /494 16 | 149 AL
comph |A€22 | 175, 2 /592 93 1181 |PE. Lim(T
440, Y 159.9 /5.8 1oo | 147 ok
si¢o.¢ | 157.2 1557 | 1oy | iy ni
6l o./ | 159.2 /593 96 | 149 ok
NOTE: For vehicles with spee‘d attainable in 2 miles of not less than 84 mph.
Record speed attainable in 2 miles..—£ o4 mph.
| 20,4 | _269.5 266 & 29| 147 af
1702 =6t.3 2594 95| 194 oL
Someh lol 20, | 299, b 273.5~ nal g4 |PE L1mMIT
4.4 29¢.¢ A7%.9 g1 |52 2R LimuT
Wind Speed: mph { Any Direction ) [ ] Between 15 & 30 mph ( Cannot be Headwind )

Recorded by;

(rev. 8548V 03JNG6) py. 24

Ly Below 1
V74

Date: .-?'/43*97

Py

|

|
\

— =
A 2V PN
1 /*‘

GM CONFIDENTIAL

R2-5-105G-82 DATA SHEET # 23




T.W.0O. No: POR08-41 Page 22 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST#: T020K

VEHICLE#: KP9042

TEST WEIGHT: GVWR

. o - . .
AMBIENT TEMP.: 7 4 F ’ WIND DIR. /VEL.: ’V,/E o ODO: 2 ?&/2 | TIME: o 2n A L
3.3.20 WATER RECOVERY
Force:  (Readings may be terminated at 5 mph although deceleration must be maintained throughout stop).
3.3.20.1 Baseline - 3 stops. Speed: 30-0mph
Gear: Highest Gear Ratio (Example: Cverdrive)
Pedal Force: 10 - 60 [bs.
Deceleration: 10 fifs?
Initial Brake Temperature: 150° - 200° F.
MAXIMUM
STOP | pEDAL FORCE | DECELERATION TEMPERATURE *F. COMMENTS
NUMBER Ib ftis? LF RF LR RR
e
't | 5D /% e \is3 |16t 1199 ok
2 | o /24 et Ve |/as| kg o
S T
o | 250 | 45 157 11X ey L06d ok
ro | QY33
3.3.20.2WET RECOVERY -5 STOPS
{a) With brakes fully released at all times, wet brakes for at least 2 minutes by driving at a speed of 5 mph maximurm in any combination of
reverse and forward directions, in a trough with water depth of 6.0 1n,
(b) After leaving trough, immediately accelerate at maximum rate to 30 mph without brake application, Make 5 successive stops, each from
30 mph at deceleration of 10 ft/s* in normal driving gear. After each stop, except the last, immediately accelerate at maximum rate
to 30 mph and begin the next stop.
Each stop must obtain a 10 to 10.5 ft/s? deceleration using a ramp apply not a spike apply. Maintain 10 f/s® throughout stop.
PEDAL FORCE: ‘
Max. Pedal Force: Stops 1-4, 150 b, Stop 5, Baseline avg. + 601b. (< 1101b.)
Min. Pedal Force: Baseline avg. - 10 ib. or 0.6 * Baseline, whichever is lower {> 5 Ix. }
MAXIMUM
STOP | pEDAL FORCE | DECELERATION COMMENTS
NUMBER Ib ffs?
2 P Va /2 :fg ra
. ]
3 | #9.0 /33 l
-
¢ | Fad 7
s | 33D 75 ok
W G / 5 -
Recorded by: /(’%4/ %fzf Date: 2 =/ 2~77
"
(rev. 8548V 03JNS6) pg. 25 GM’CONFIDENTIAL R2-5-105G-82 DATA SHEET # 24
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TEST#: 7020K
AMBIENT TEMP.: 4/ /=,

SPIKE STOPS
Force - Controjled Stops, Make 10 successive Spike Stops.
Pedal Force: 200 Ib in 0.08 seconds or less, 200 Ib minimum reguired throughotut stop.
Lock-up:  Wheel lock - up permitted at any speed.
Speed: 30-0mph
Gear:  Neutrai
Initial Brake Temperature; 150° - 200° F. average across ade.

TW.0. No: PSR06-41 Page 23 of 24

UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST WEIGHT: GVWR
ODO: 224 fh VTIME: 22:08 /o

VEHICLE #: KP9042
WIND DIR./VEL.: 4/ & ~/2]
I

At .

3.3.21
@

10 Stops
INITIAL TIME TO REACH MAINTAIN
STOP | PEDAL FORCE 200 Ib
SPEED PEDAL FORCE 200 lbs COMMENTS
INUMBER b mph seconds
i 2YS 30,5 .05 Y oK
2 3 é ’E’- 2 04’; [+ 1 05 \ff OJK
3 ? Lf 2—- hoH{v N ? 2 0,5- Y ﬂ)’(
4 it 0.5 0,05 hi ok
5 335 3043 0,05 Y oK
6 3 ’if'é 20, o @,0 5 Y o K
7 35y 30,3 0. 05 Y ok
8 | som S 2.6 2,05 Y ey
o 32 SO, Y 0,05 \'d oK
o | 3%y 32,3 g.05 Y oK
{b) Effectiveness (Check) Stops
Pedal Farce: 15-150 Ib
Speed: 60-0mph
Gear: Neutral
6 Stops for Minimum Stopping Distance -
TEST SPEED MPH '
STOPPING DISTANCE PEDAL FORCE WHEELSLUIDE
S
T f. Ib AND
o STABILITY COMMENTS
DESIRED |P| ACTUAL MEASURED CORRECTED MIN MAX
‘64,51 /76,0 /73.{ F2|\ (81 |PF LimiT
2140 & | [D£.3 1782 45 | 130 oK
omn PL£05 | 1423 /655 29195 \BE LimiT
14032 | 70,3 6B (5 137 ok
slep ) |\ 145,/ [R G 521/37 ok
s\ gng | 165.0 /807 75| /%45 ok
Wind Speed; M Eh, J_ E}arectlon H [ 1 Between 15 & 30 mph ( Cannot be Headwind )
Recorded by: j 1 'ﬁi»-"‘f- e Frishopo:__ 27 2% pate: B4 P =2 2D
{rev. 8548V 03JNOB) pg. 26 & GM CONEIDENTIAL R2-5-105G-82 DATA SHEET # 25
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UNIFORM TEST SPECIFICATIONS

Vehicle and Component Tests

TEST #: 7020K VEHICLE #: KP9042 0DO: -~ |TIME: ) 3° 2D
3322  FINAL INSPECTION ' YES NO
3.3.221 Test completed without dztachment or fracture of any component of the braking systems, such as
brake springs, brake shoe or disc pad facing, other than minor cracks. A major crack does not meet the ’
requirement. A major crack is a crack across the shoe with an obvious gap. [P
All mechanical companents of the braking system are intact and functional. L~
Friction facing tearout does not exceed 10% of the lining on any single frictional element. (g
3.3.22.2 Test completed without any visible brake fluid or Jubricant on:
(1) the friction surface of the brake "
(2) atthe master cylinder i
(3) at the power unit reservoir cover N
(4) atthe seal and filler openings /- A :
o | 1A (3 —=
LH - & RH ; LINING TO DRUM CLEARANCE
P
.} contact | oLaze |sTrEak.| pust OTHER COMMENTS
PRI Floo %|Mop  [Ladak JLigwl
oR RFAoo %|winD | GoA- | (‘Wl
e . "
IR |~ % | oD | Ldal | Wk
OUT  Jrr 1o %y UM (LWL
SEC LF (oo % | Wod Cidnd Ll&k
on  FFloo #lmop |G il
~. -
R oo %Wed | Lo (Lo
i RR {o> %] yoy | U [l
v A
. RESIN | BLUING | RINGING | STREAKS fFlNISH
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NOTE: Sections 3.3.22.4, 3.3.22.5, and 3.3.22.6 may be completed using engineering documentation, i.e., drawings,

layouts, or lab tests.

33224

Method Used.

3.3.225

Method Used.

3.3.226

Method Used.

3.3.23

Method Used.

(rev, 8548V 03JNS6) pg. 27

Measure minimum reservoir fluids capacity

Reference "Motor Vehicle Safety Compliance Summary"

Inspect labeling (master cylinder, brake power unit, etc.).

Reference "Motor Vehicle Safety Compliance Summary”

Inspect brake system indicator lamps method used.

Reference "Motor Vehicle Safety Compliance Summary”

|
Moving barrier Test

Reference "Motor Vehicle Safety Compliance Summary”
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2002 Silverado (K2)
1GCHK24U12E|

64780 MILES

IN DEALER TO HAVE BRAKE PIPES
REPLACED
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Brake Line Survey

: 1GCEK19T83E-

e 56792 Miles
* Frederick, Md
























2003 SILVERADO (K3)

16BIK34UX3EIGB

56299 MILES







Brake Line Survey

- 1GTJK33GX3F

« 84534 Miles
* Frederick, Md
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Brake Line Survey

- 3GNGK26G33CHIEEN
e 37121 Miles
* Frederick, Md
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Brake Line Survey

+ 1GYEK63N83RINEE

e 30475 Miles
 Frederick, MD
























Brake Line Survey

. 1GCEK19TOSEE

e 26931 Miles
* Frederick, Md


















16THK23122F N

Inspectad: Qctober 21, 2007
Oealer: Faulkner PRG. Wiest Chester, PA
hileage: 62603

Condition: Tech stated as he was pfl.lllling into his shop, Brake pedal went to
oo,

Cause: Front brake circuit comoded and losing brake fluid just in front of EBCK
near frame rall

Comection: Dealer =plicing in new brake line.










Build Date

Service Date

VIN - Mileage - Location - Received Date

6/7/99
7/21/99
3/17/00

4/4/00

10/25/00
11/6/00
12/14/00

4/4/01
4/20/01
4/26/01
8/10/01

10/23/01
11/5/01
11/20/01
11/23/01
11/26/01
1/25/02
2/18/02
2/27/02

4/4/02

4/8/02

4/9/02

5/7/02
7/23/02

8/6/02

8/8/02
8/19/02

10/29/02
12/3/02
1/14/03
1/21/03

2/6/03
2/19/03
3/11/03
3/12/03
4/25/03
5/13/03
6/18/03
4/26/05

7/22/99
8/26/99
5/1/00
4/14/00
10/30/00
12/14/00
6/30/01
4/18/01
10/24/01
5/8/01
9/27/01
11/24/01
11/27/01
1/30/02
6/19/02
9/30/02
2/28/02
4/30/02
3/31/02
6/7/02
5/28/02
6/30/02
7/11/02
8/28/02
1/24/03
12/7/02
11/11/02
12/23/02
12/20/02
3/24/03
4/16/03
3/10/03
3/21/03
4/19/03
5/29/03
6/30/03
6/11/03
10/24/03
6/24/05

X - 87k mi - Collierville TN - 12-11-07.ppt

Y - 48K mi - SLC UT - 1-22-09.ppt

YZ280282 - 92k mi - KY - 12-12-07.ppt

- 89Kk mi - Eden Prarie MN - 12-19-07.ppt

- 127K mi - Knoxville TN - 1-9-08.ppt

- 100k mi - Minneapolis MN - 12-18-07.ppt
115k mi - SLC UT - 1-22-08.ppt

- 171k mi - Corpus Christie TX - 12-13-07.ppt
52k mi - Patchoughe NY - 12-10-07.ppt

- 202k mi - KY - 12-12-07.ppt

- 65k mi - Pittsburgh PA - 12-12-07.ppt

- 104k mi - Collierville TN - 12-11-07.ppt
RISTICH - 2E- - 62k mi - West Chester PA - 10-31-07.ppt
- 60k mi - Thibodaux LA - 12-12-07.ppt

- 61k mi - Thibodaux LA - 12-12-07.ppt

66K mi - Fridley MN - 12-14-07.ppt

66k mi - Minneapolis MN - 12-18-07.ppt

- 134k mi - Patchoughe NY - 12-10-07.ppt

- 80k mi - Knoxville TN - 1-9-08.ppt

- 81k mi - Knoxville TN - 1-9-08.ppt

128k mi - Corpus Christie TX - 12-13-07.ppt
114k mi - KY - 12-12-07.ppt

- 82k mi - American Fork UT - 1-22-08.ppt

- 121k mi - KY - 12-12-07.ppt

- 85k mi - Frederick MD - 12-6-07.ppt

- 52k mi - Knoxville TN - 1-9-08.ppt

- 203K mi - Knoxville TN - 1-10-08.ppt

- 52k mi - Lenzen MN - 12-14-07.ppt

- 104K mi - Layton UT - 1-22-08.ppt

- 41K mi - FL - 12-11-07.ppt

- 76k mi - Salt Lake City UT - 1-22-08.ppt

- 57K mi - Frederick MD - 12-6-07.ppt

- 37k mi - Frederick MD - 12-6-07.ppt

- 30k mi - Frederick MD - 12-6-07.ppt

- 102Kk mi - Fridley MN - 12-14-07.ppt

- 42k mi - Middletown CT - 12-11-07.ppt
54Kk mi - Corpus Christie TX - 12-13-07.ppt
- 56k mi - Pittsburgh PA - 12-12-07.ppt

- 27K mi - Frederick MD - 12-6-07.ppt
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Status Update 6/21/2010
NHTSA Investigation — PE10-010

Subject Vehicles/Population: 1999-2003 MY C/K (GMT 800 series)
Pickups and SUVs/ 6.0 M

Date Opened: 3/30/10
Alleged Defect: Fluid leaks from steel brake lines due to corrosion

Current Status:
At the time NHTSA opened this investigation, NHTSA had received 110
Vehicle Owner Questionnaires (VOQs). Most of these (80%) are from
the 21 corrosion states.
* Currently there are 297 VOQs — 14 allege a crash
* GM provided a partial response (GM Reports/Warranty Claims) on
6/18/10

0 1411 Warranty Claims

0 320 GM Reports

0 15 crashes including 3 with injuries
* GM completed a prior internal investigation on this topic in 2008

Next Steps:
* Inspecting/acquiring brake lines from approximately 12 customer
vehicles for further analysis
* The remainder of GM’s response to the PE due to NHTSA on 7/2/10.
Will include:
* Current and projected rates across the U.S. & corrosion states
* Comparison of rates with previous GM & competitor field actions
* GM’s risk assessment



PE10-010
GM
71212010
Brake pipes
GMT 800
06-21-10



GMT 800 1999 to 2003 I/R investigation
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Rear Left Brake Pipe

Rear Right Crossover Brake Pipe /

A.B.S Modulator
Master Cylinder
Front of Vehicle \

il
“%&5’
i)

Master Cylinder Brake Pipes

\J\f Front Left Brake Pipe
\ Front Right Crossover Brake Pipe

GMT800 Brake Pipe System

TOP WORK. Camera TEI%
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Common brake pipe construction
720 degrees 1008-1010 cold rolled steel.
Copper coated and brazed



AGE (aluminum rich paint coating)
GMT 800 1999 to 2003

A. Aluminum Rich Epoxy Paint 3 pm minimum

B. “GALFAN” epoxy primer 95% Zinc and 5% Aluminum 3 pm minimum
C. 1008-1010 Steel Tubing Double Wall with a .71mm wall thickness

1000 hours salt spray protection

1

12 — 3 A
fw .
C

"

6.

* AGE is the same coating used on fuel lines



AGN (nylon coated)
GMT 900 SOP to Current

A. Nylon 12 topcoat minimum thickness of 150 pum

B. “GALFAN” epoxy primer 95% Zinc and 5% Aluminum 3 um
minimum

C. 1008-1010 Steel Tubing Double Wall with a .71mm wall thickness

6000 hours of salt spray protection

1

K"—w AB

"

6.




PFV (Polyvinyl Fluoride)

A. Polyvinyl fluoride topcoat thickness is 30 pum minimum
B. Electro plated zinc coating, chromate treatment 3 um minimum
C. 1008-1010 Steel Tubing Double Wall with a .71mm wall thickness

Salt spray requirement is 4000 hours

1

L1
~_ A
\\’(2 B

__Z

6.

e
K




Current
Vehicle Brake
Pipe Coatings

Coating " Tier1

GMT345 Nylon Coated Tl
GMT355 PFV and Nylon USUI
Nylon Coated Cooper
Sigma Nylon Coated Cooper
Epsilon Nylon Coated Tl
Theta Epsilon
GMT166/168 Nylon Coated  Martin Rea
GMT 900 Nylon Coated  Martin Rea
Lambda Nylon Coated  Martin Rea
Y Car GMT
215/245 Nylon Coated Cooper Std
222/272 Aluminum paint Martin Rea
W Car GMX 211 Aluminum paint Martin Rea

Nylon Coated Martin Rea




All Next Generation vehicles use nylon coated brake
pipes

|.LE. Alpha, K2XX, EREV including all global programs.



Investigation has requested 1999 -2003
model year data.

Note:

There are no changes for 2003 to 2007
model year brake pipe designs

* Same coatings for brake and fuel lines
e Same modules TRW

e Same master cylinder



GMT 800
BRAKE LINES TECHNICAL
SPECIFICATION

SEPTEMBER, 1999



The brake lines shall be capable of operating under the hood or body in the
following environments):

Minimum Temperature: -50C
Maximum Sustained (>10 minutes): 100C
Maximum Excursion (<10 minutes): 120C
Relative Humidity range: 0-100%
Salt Spray 168 Hours

3.2.1.11 Corrosion

The brake line assemblies shall be exposed to the 95th percentile corrosive
environment that occurs in the Northeast United States and Southeast Canada.
The environment is composed of appropriate combinations of temperature,
humidity, salt, splash and mud during component usage.

Lab testing utilizing ASTM B117, Method of Salt Spray (Fog) testing, for a period
of 168 hours will be required.

Corrosion will also be evaluated on durability vehicles completing the 15 year
corrosion schedule. (MTL-9964).

3.2.3.1 Target Life
The target life of the subsystem shall be 15 years of exposure and 175,000 miles
of customer usage for truck applications.



Competitive Brake Line Coatings

*Ford: Started 1999 some car production with
nylon coated brake pipes (per Tl Group)

*Ford: Started truck production in 2002 with nylon
coated brake pipes (per Cooper Standard)
*Chrysler: Started production in 1997 some car
with nylon coated brake pipes(per Ti Group)
*Chrysler: Started truck production in 2004 with
nylon coated brake pipes (per Cooper Standard)

*Toyota: History TBD but currently is using PVF
coating



IR PE10-010 Brake Pipe Corrosion
ISR Meeting

June 22, 2010



MODEL YEARS

MAKE/MODEL 1999 2000 2001 2002 2003 TOTAL
Chevrolet Silverado 431,010 626,540 622,609 642,096 710,234 3,032,489
Chevrolet Tahoe N/A 72,539 194,341 207,229 214,942 689,051
Chevrolet Suburban N/A 85,464 162,776 148,244 146,749 543,233
Chevrolet Avalanche N/A N/A N/A 128,440 86,209 214,649
GMC Sierra 143972 186,541 180,719 195,781 193,452 900,465
GMC Yukon N/A 26,882 70,851 75,931 89,374 263,038
GMC Yukon XL N/A 31,612 70,066 68,309 76,691 246,678
Cadillac Escalade N/A N/A N/A 54,006 47,022 101,028
Cadillac Escalade EXT N/A N/A N/A 12,513 11,131 23,644

TOTAL 574,982 1,029,578 1,301,362 1,532,549 1,575,804 6,014,275

*Table 1 GM Subject Vehicle (GMT800 Series) Production




.................................................................................................................................................................

ECORRESPONDING? NUMBER :

: GM : TO ° WITH : NUMBER : NUMBER :

: : : NHTSA  :PROPERTY: WITH : WITH : NUMBER

E ................. TYPEOF REPORT . ... ... Do REPORTS ;. REPORTS  :DAMAGE:  CRASH ! INJURIES/FATALITIES® : = WITHFIRES
: Owner Reports 282 : 37 D4 8 : 1 : 0
Field Reports 31 0 ) 0 0 0
Not-In-Suit Claims 11 3 L0 9 3 0
Subrogation Claims 0 : 0 S0 0 0 0
Third Party Arbitration Proceedings 0 0 0 0 0 0
Product Liability Lawsuits 0 0 : 0 0 0 0
Total Reports (Including Duplicates) 324 40 14 17 4 0
Total Vehicles with Reports (Unique VIN) 320 39 12 15 3 0

Table 2-1: GM Subject Vehicle - May relate to Alleged Defect - Report Classification
* There were no fatalities associated with this issue



MODEL YEARS

MakE/MoDEL 1999 2000 2001 2002 2003 TOTAL
Chevrolet Silverado 35 64 105 90 147 441
Chevrolet Tahoe N/A 2 6 8 13 29
Chevrolet Suburban N/A 5 12 10 4 31
Chevrolet Avalanche N/A N/A N/A 0 4 4
GMC Sierra 29 39 31 31 43 173
GMC Yukon N/A 0 1 3 7 11
GMC Yukon XL N/A 0 1 1 3 5
Cadillac Escalade N/A N/A N/A 7 10 17
Cadillac Escalade EXT N/A N/A N/A 0 4 7

TOTAL 64 110 156 150 235 715

Table 5-1 GM Regular Warranty and Goodwill Claims for the Subject Vehicles




MODEL YEARS

MAKE/MODEL 1999 2000 2001 2002 2003 ToTAL

Chevrolet Silverado 44 103 130 70 93 440
Chevrolet Tahoe N/A 5 3 6 11 25
Chevrolet Suburban N/A 4 4 11 6 25
Chevrolet Avalanche N/A N/A N/A 23 9 32
GMC Sierra 15 25 17 51 34 142
GMC Yukon N/A 2 0 1 6 9
GMC Yukon XL N/A 1 1 0 4 6
Cadillac Escalade N/A N/A N/A 1 13 14
Cadillac Escalade EXT N/A N/A N/A 3 0 3

TOTAL 59 140 155 166 176 696

Table 5-2 MIC and UWC Service Contract Claims for the Subject Vehicles




1999 to 2003 GMTS800 - Brake Line Issue
Filtered Warranty, Reports, VOQ
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1999 to 2003 GMTS800
Filtered Warranty, Reports and VOQ
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Combined Reports, Warranty, VOQs
Cumulative IPTV

1080
2760
3150
3480
3870
4200

"1999
0.095863
0.299791
0.353823
0.364285
0.390652
0.455233

2000
0.106862
0.307956
0.353634
0.391814
0.458282

2001 2002 2003
0.117884 0.097672 0.110993
0.236544 0.240647 0.344101
0.262162 0.290921
0.286181



1999 to 2003 GMT800 Pickups
Filtered Warranty, Reports and VOQ
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2000 to 2003 GMTS800 Utilities
Filtered Warranty, Reports and VOQ
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Cummulative IPTV

1999 to 2003 GMTS800 Brake IR

Filtered Warranty, Reports and VOQ - IPTV at 3000 Days

AK AR CA CT DE GA A

IL

Ks LA MD MI MO MT ND MH NM NY OK PA

State of Sale

RI

5D TX VA NT W

WY




1 2 3 4 5 6 7 8 9 10 11 12
OEM General Ford Ford Ford General | Mercedes- Ford Toyota Toyota Ford Ford General General
Motors Motors Benz USA Motors Motors
MY 1995-1999 | 1995-1996 | 1995-1997 1992 1999 1999-2002 2010 2010 2010 1995-1996 1997 2003-2007 [1999-2003
Model Roadmaster| Windstar Crown Aerostar | C/K Trucks ML Fusionand | Prius & |Canry w/4-| Windstar Crown CTS
, LeSabre, Victoria 430/500/55 |Milan Hybrid| HS250h cyl engine Victoria built
Caprice, w V-8 after March
Impala, engine 19, 1997 GMT800
Bonneville, Pickups
Eighty Eight Utilities
Population | 1,519,056 273,256 785,181 150,000 228,618 49,291 17,600 Built| 148,539 7,314 293,709 43,626 155,039 6,014,275
Non-Corr on or after Corr Corr ALL
us October 17, USCAN
2009
vOoQ 0 9 21 7 1 3 & 523 & None NA 10 297 (262)
TC Report NA NA NA NA NA NA 3 NA 1 unknow n
Cause Rear brake | Brake hose | Rear brake | Front brake| Frt hose Brake line | software |Inconsistent| The left rear| Brake hose | Rear brake | Front brake |Brake line
hose leak | contacta hose hose contact | rupture due that brake feel | brake hose [ contact a hose hose leak resulting
by dash panel | contact/cha| ruptures with the | to contact [governs the| after ABS | interfere | dash panel |contact/cha| corrosion |from
corrosion | insulator |fe with floor| between | wheelrim | of fueland | transition |actuation on| with power| insulator |fe with floor corrosion.
PEER IR for | and abrade pan rubber hose brake lines from rough or steering | and abrade pan
Ford Crow n | the coating | stiffening | and brass regenerativ | slick road crimp the coating | stiffening
Victoria |andresultin| rib and fitting e braking to| surfaces | causing to |and resultin| rib and
corrosion| corrode conventiona wear and | corrosion| corrode
| braking perforate.
can give the
impression
that the
brakes
have failed
IPTV 1-yr 0.07
IPTV 3-yr 0.23 ~0.10
IPTV 5-yr 11 ~0.17
IPTV 7-yr 1.63 CAN 11
0.73 US ~0.28
IPTV 9-yr ~0.3 ~0.53 ~2.9 ~3.44 99-00
~0.39@10yrs
Field Action None None None None Service Service Customer Safety Safety Safety Safety Safety |TBD
Update Update |Satisfaction| (OEM) (CEM) (OEM) (NHTSA) (NHTSA)
(letter, (letter, (OEM)
inspection, | inspection,
replace) replace)
Stopping 49 mwith 49 mw ith 46 m full
Distance full circuit full circuit | circuit and
and 61 m and 61 m | average 95
w ith front w ith front m half
half circuit half circuit circuit




Scheduled Maintenance -- Gasoline Engines

+ A good time to check your brakes is during tire rotation (Recommended every 7,500 miles) .
See “Brake System Inspection” under “Periodic Maintenance Inspections” in Part C of this
schedule.

Part C: Periodic Maintenance

Inspections

: L : : : : From 1999
Listed in this part are inspections and services which

hould be performed at least twi (for inst Chevrolet
should be performed at least twice a year (for instance, Silverado

each spring and fall). You should let your dealer’s

) . . Owner’s Manual
service department or other qualified service center do

(other models similar)

these jobs. Make sure any necessary repairs are
completed at once.

Proper procedures to perform these services may be
found in a service manual. See “Service and Owner
Publications” in the Index.

Brake System Inspection

Inspect the complete system. Inspect brake lines and
hoses for proper hook-up, binding, leaks, cracks,
chafing, etc. Inspect disc brake pads for wear and rotors
for surface condition. Inspect other brake parts,
including calipers, parking brake, etc. You may need to
have your brakes inspected more often if your driving
habits or conditions result in frequent braking.



Scheduled Maintenance
+ A good time to check your brakes is during tire

rotation (Recommended every 7,500 miles) . See Brake System Inspection on page 6-17.

Part C: Periodic

Maintenance Inspections

Listed in this part are inspections and services which
should be performed at least twice a year (for instance,
each spring and fall). You should let your dealer’s
service department do these jobs. Make sure any
necessary repairs are completed at once.

Proper procedures to perform these services may be
found in a service manual. See Service Publications
Ordering Information on page 7-11.

Brake System Inspection

Inspect the complete system. Inspect brake lines and
hoses for proper hook-up, binding, leaks, cracks,
chafing, etc. Inspect disc brake pads for wear and rotors
for surface condition. Inspect other brake parts,
including calipers, parking brake, etc. You may need to
have your brakes inspected more often if your driving
habits or conditions result in frequent braking.

From 2003
Chevrolet
Tahoe/Suburban

Owner’s Manual
(other models similar)




Location of initial VOQs from NHTSA:
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vVOQ Data
State Vehicle Safety Inspections
Corrosion States

o 0/0

Ca] []

7/7

L
52/37

1/1

Notes:

NHTSA In VOQs/GM In VOQs

NHTSA VOQs - 2 states unknown

NHTSA Corrosion State

|
[CJ No Safety Inspection ‘

D Safety Inspection Required in Some Counties

. Peace Officer Inspection when Stopping For a Violation
E Safety Inspection Required Prior To Sale Or Transfer
. Safety Inspection Required



Based on preliminary analysis

(No unreasonable risk to safety
*Low rate of occurrences
*No trends by date of build
*In the event of a leak, there will be either a fluid level or pressure differential warning
light.
*In the event of a leak, there is no indication that the system performs other than what is
intended by FMVSS 105 or FMVSS 135.
*Brake pipe design is the same as other manufacturers at that time and the same as has
been used since the 1930s.
*Many vehicles more than 10 years old
*Periodic inspections of entire brake system provided in the Owner’s Manual.
*Maybe some effect of State Safety Inspections but analysis is inconclusive



GMT800 FST Brake Line Inspection

SPO Garage
June 2, 2010



2000 GMC Slerra 2500 (VIN 77940)
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2001 GMC Sierra 2500 (VIN )
In Florida until Oct ‘09







2001 Chevy Tahoe (VIN [l
In Texas 2001-2006




2003 Chevy Avalanche (VIN |||l
















2002 GMC













2001 GMC Yukon XL (VIN |




4
. i- aH ug{ﬂ“ww;’

-

,g_)f.é@










GMTB800 Brake Line Corrosion
Analysis — Michigan Field Returns



[

As Received

B

Vehicle: 2000 GMC Sierra 1500
vin: 2GCEK19TOY 1N
opo: 49,859 miles

Location: M|

Vehicle Age: 10.8 vears

% Metal Loss (Max): 63%

% Metal Loss (Avg.): 46%

Estimated time to perforation from current state: 1.9 yrs
Estimated total time to perforation: 12.7 yrs

GMNA Corrosion Engineering

56




' As Received “
R

Vehicle: 2000 GMC Sierra 2500
vin: 1GTGK29U4YE[R
opo: 134,482 miles

Location: M|

Vehicle Age: 10.4 years

% Metal Loss (Max): 51%

% Metal Loss (Avg.): 32%

Estimated time to perforation from current state: 2.4 yrs
Estimated total time to perforation: 12.8 yrs

GMNA Corrosion Engineering

57




ﬁceiyed .

Vehicle: 2001 GMC Yukon XL

vin: 3GKGK26G31GIER
opo: 80,006 miles
Location: M|

Vehicle Age: 9.6 years
% Metal Loss (Max): 33%

% Metal Loss (Avg.): 15%
Estimated time to perforation from current state: 3.4 yrs
Estimated total time to perforation: 13.0 yrs

GMNA Corrosion Engineering

58




Current service strategy

1. Splice in a section of new brake pipe material
* Union
* Flair the end of the tubes
* Nuts
e Bleed the system

2. Replace the entire pipe with bulk material
* Dealer to hand bend
e Bleed the system



GMT 800 Brake line EWQ’s

Engineering has reviewed all EWO associated with the
brake pipes, looking for any work order that would
have any affect on brake pipe corrosion performance.

Microsoft
cel 97-2003 W



Next steps

*Investigating grounding of ABS
module. (cathodic reaction).
*Investigation of the Cavalier same
coating.

°|nvestigating GMT 400 same coating.



Part Inspection Timing Plan

Timing plan for the analysis of the 3 sets of GMT800 brake lines
that were delivered to the Lab:

Photograph the parts.

|Identify a "clean" area that will be cut off of a line from each set an
send to Materials Lab for Coating Thickness measurement.

|Identify a most corroded area from each set and conduct a
perforation corrosion assessment. (Depth of pitting and predicted
time to pinhole perforation)

Photos and Perforation Corrosion Assessment to be completed by
COB Thursday June 24th.

Estimated completion time for Thickness measurement work is July
2nd.






Back up



Brake pipe read across

@

Microsoft
e Excel Works

Vaba Brake Pipe Benchmarking

&

Microsoft
werPoint Pre:



Brake pipe coating thickness

Code

Aluminum rich epoxy paint (num)

Nylon 12 (um)
Epoxy Primer (um)

GE GN

3.0 -

150
3.0 3.0



Zinc-Aluminum Alloy + Extruded Nylon 12

Zinc-aluminum alloy followed by a conversion coating, an epoxy resin based
primer, and a topcoat of Nylon 12.

Appearance: The topcoat shall be uniform in color and free from
discontinuities such as flow lines, pin holes, craters, or abnormal roughness.
The topcoat shall be black in color unless otherwise specified on the
engineering drawing

Film Thickness: The epoxy primer shall be 3 um minimum and the Nylon 12
topcoat shall have a minimum thickness of 150 um when tested by
microscopic examination per Appendix A. Max thickness of the coating shall
be controlled by the max OD (Table 6). Actual thickness of the coatings in the
GN finish shall be monitored circumferentially and longitudinally for each tube
line. A sampling plan shall be referenced in the control plan.

Salt spray requirement is over 6000 hours



Common brake pipe construction

f”\\\ 720 degrees 1008-1010 cold rolled steel.

&J Copper coated and brazed

Zinc-Aluminum Alloy +Aluminum Rich Epoxy Paint

Hot dip zinc-aluminum alloy coating consisting of a 5% aluminum-
balanced zinc alloy per ASTM B750 with a coating mass of 50 g/m?
per ASTM A875, Section 8 and a thickness of 3 um minimum
anywhere on the tube per Appendix A. The hot dip zinc-aluminum
coating is then subsequently coated with an approved pretreatment
process and an approved aluminum-rich epoxy coating.

Film Thickness: The aluminum-rich epoxy paint of the GE finish shall
have a minimum thickness of 3 um anywhere on the tube as
measured by the procedures in Appendix A. Actual thickness of the
coatings in the GE finish shall be monitored circumferentially and
longitudinally for each tube line. A sampling plan shall be
referenced in the control plan.

Salt Spray requirements 1000 hours
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2000 GMC Sierra 2500 (VIN 77940)












2000 Chevy Silverado 1500 (VIN )






























2000 GMC Sierra Ext Cab (VIN R





















2001 GMC Sierra 2500 (VIN |R)
In Florida until Oct ‘09















2001 Chevy Tahoe (VIN |
In Texas 2001-2006
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Alleged defect: fluid leaks from steel brake lines.

As detailed from discussionswith NHTSA, thisonly includesfluid leaks
resulting from corroded brake lines.

Subject component: Steel brake lines.

Subject vehicles: all MY 1999 through 2003 C/K scries GMT800 platform pickup
trucks and sport utility vehicles manufactured for sale or lease in the United States.

Subject Vehicle Counts
Model Year Number Vehicles

1999 574,982

2000 1,029,578
2001 1,301,362
2002 1,532,549
2003 1,575,804
Total 6,014,275




Location of initial VOQs from NHTSA:
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Code's for N100097

Code 3 Code
IN/OUT Code 1 Code 1 Code Definition: Code 2 Code 2 Code Definition: Code 3 Definition: Code 4 Code 4 Code Definition:
Rusty Line With Rusty, Corroded, Corrosion, Pitted, Brake Line that is All BrakeLines failed or were Vehicle was not in Motion was parked, starting vehicle and
IN Leak Leaking, Dripping, Oozing, Wet Brake Failure Alleged Brake Failure All Brake Lines replaced Not in motion putting in gear,
Rusty, Corroded, Corrosion, Pitted, Brake Line that
there is no mention of it Leaking, Dripping, Oozing
or Wet but may have symptoms indicated in Code 2
Rusty Lines No Like Brake Failure, No Brakes, Low Brake Pedal, Under hood Brake Under hood Brake Lines failed|Below 10mph- Vehicle in Motion below 10 mph, in a parking lot, in a
IN/OUT |Mention of Leak  |Hard to Stop, Brake Pedal got Softer Over Time No Brakes Alleged No Brake Lines or werereplaced Parking lot driveway, backing up with vehicle
Rust‘y, Qorroded, Corrosion, Pitted, Brake Line Brake Pedal is Low, Brake Pedal is
that is indicated that they are NOT Leaking, Soft, Excessive braking effort as Low Front Brake Lines failed or Vehicle in Motion speed between 11-30 mph, driving on
OUT |Rusty No Leak Dripping, Oozing or are Wet Low Brake Pedal or soft Brake Pedal, Front Brake Lines wer e replaced, Speed 11-30 mph residential street
Indicated that Brake Line Failure, and is Leaking, Vehicle Hard to Stop, Excessive Rear BrakeLines failed or Vehicle in Motion speed between 31-55 mph, driving on main
IN Line Failure Dripping, Oozing, Wet Hard to Stop braking effort, Rear Brake Lines wer e replaced Speed 31-55 mph road, on rural two lane road
Gradual Occurrence over time,
Brake Fluid Brake Fluid noticeable, like Leaking, Dripping, |Brake Pedal got Softer (Brake Pedal got Softer Over BrakeLines at Chassis under |Speed 56 mph or Vehicle in Motion speed between 56 mph and above, driving
IN__ |Visible Oozing, Wet, puddle on floor or ground Over Time Time Chassis under Driver |Driver failed or werereplaced |Expressway on Expressway, Highway, Toll Road, Turn Pike,
Brake Line that is Leaking, Dripping, Oozing, Wet Brake Lines on the rear
but NO Mention of the line being Rusty, Corroded, Failed safety Inspection, Discovered axle failed or were Unknown Speed
IN Brake Line Leak |Corrosion, Pitted, Failed | nspection by Inspection Rear Axle Brake Line [replaced traveling Vehicle in Motion but speed not mentioned
Unknown Not enough
information to be Coded
Request for Information Only, Customer calling with any other Codes, not
Request Info asking questions on recall or other information but specific enough Unknown Not enough information to be Coded with any other
OUT |Only NOT that they had a problem Unrelated | ssue Totally Unrelated Issue Not indicated Information, Not Unknown Codes.
Service Bulletin # 04-05-23-001, Low Brake Pedal,
Red Brake Light On, Brake System Warning
. Message On (Tighten Rear Brake Caliper Banjo
Rear Caliper Bolts, Replace
OUT |Leak Gaskets and Install Shields) No Mention of Failure No Mention of Failure or Leak
Other type of Brake Issue or complaint but not rusty
lines or line leaking, Non Steel flexible line leak
Or Service Information # 00093A: Product Safety -
Front Brake Pipe Contact with Body Cross Sill. Or Brake Pedal goes to floor, Excessive
Service Information # 00024: Customer Satisfaction- braking effort as Brake Pedal goes to
OUT |Other Brake Front Brake Hose Abrasion Brake Pedal to the Floor|floor,
Unknown Not enough information to be Coded with Unknown Not enough information to
OUT |Unknown any other Codes. Unknown be Coded with any other Codes.
Yes/No|Warning Light or Chime

Yes/No

DIC Warning Message

Yes/No

DTC-Diagnostic Trouble Code Indicated

Location of this Code file: S:\PRODUCT INVESTIGATIONS\NHTSA Investigations\N100097-PE10-010 C-K Pickup and SUV Brake Line\N100097 Codes.xIs

Database Location: S:\PRODUCT INVESTIGATIONS\Databases\IRINHTSA\Apps\N100097 Siebel.mdb




VOQ's from NHTSA to Date
Model Year Number VOQs
1999 41
2000 76
2001 21
2002 42
2003 38
Total 218
GM Reports
Owner Reports
IN's to
Read To Read Date Crash Injury
1112 3545 9 0 0
Field Reports
IN's to
Read To Read Date Crash Injury
2972 0 38 0 0
Legal Reports
IN's to
Read To Read Date Crash Injury
79 851 0 0 0
Preliminary Warranty Counts
Source 1999 2000 2001 2002 2003 Totals
Regular 68 110 156 156 242 732
MIC 52 127 151 160 177 667
uwcC 10 17 8 8 13 56
Totals 130 254 315 324 432 1455
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Rear Left Brake Pipe

Rear Right Crossover Brake Pipe /

A.B.S Modulator
Master Cylinder
Front of Vehicle \
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Master Cylinder Brake Pipes

\J\f Front Left Brake Pipe
\ Front Right Crossover Brake Pipe

GMT800 Brake Pipe System

TOP WORK. Camera TEI%




MODEL YEARS

MAKE/MODEL 1999 2000 2001 2002 2003 TOTAL
Chevrolet Silverado 431,010 626,540 622,609 642,096 710,234 3,032,489
Chevrolet Tahoe N/A 72,539 194,341 207,229 214,942 689,051
Chevrolet Suburban N/A 85,464 162,776 148,244 146,749 543,233
Chevrolet Avalanche N/A N/A N/A 128,440 86,209 214,649
GMC Sierra 143972 186,541 180,719 195,781 193,452 900,465
GMC Yukon N/A 26,882 70,851 75,931 89,374 263,038
GMC Yukon XL N/A 31,612 70,066 68,309 76,691 246,678
Cadillac Escalade N/A N/A N/A 54,006 47,022 101,028
Cadillac Escalade EXT N/A N/A N/A 12,513 11,131 23,644

TOTAL 574,982 1,029,578 1,301,362 1,532,549 1,575,804 6,014,275

*Table 1 GM Subject Vehicle (GMT800 Series) Production




.................................................................................................................................................................

ECORRESPONDING? NUMBER :

: GM : TO ° WITH : NUMBER : NUMBER :

: : : NHTSA  :PROPERTY: WITH : WITH : NUMBER

E ................. TYPEOF REPORT . ... ... Do REPORTS ;. REPORTS  :DAMAGE:  CRASH ! INJURIES/FATALITIES® : = WITHFIRES
: Owner Reports 282 : 37 D4 8 : 1 : 0
Field Reports 31 0 ) 0 0 0
Not-In-Suit Claims 11 3 L0 9 3 0
Subrogation Claims 0 : 0 S0 0 0 0
Third Party Arbitration Proceedings 0 0 0 0 0 0
Product Liability Lawsuits 0 0 : 0 0 0 0
Total Reports (Including Duplicates) 324 40 14 17 4 0
Total Vehicles with Reports (Unique VIN) 320 39 12 15 3 0

Table 2-1: GM Subject Vehicle - May relate to Alleged Defect - Report Classification
* There were no fatalities associated with this issue



MODEL YEARS

MAKE/MODEL

1999 2000 2001 2002 2003 TOTAL

Chevrolet Silverado 35 64 105 90 147 441
Chevrolet Tahoe N/A 2 6 8 13 29
Chevrolet Suburban N/A 5 12 10 4 31
Chevrolet Avalanche N/A N/A N/A 0 4 4
GMC Sierra 29 39 31 31 43 173
GMC Yukon N/A 0 1 3 7 11
GMC Yukon XL N/A 0 1 1 3 5
Cadillac Escalade N/A N/A N/A 7 10 17
Cadillac Escalade EXT N/A N/A N/A 0 4 7

TOTAL 64 110 156 150 235 715

Table 5-1 GM Regular Warranty and Goodwill Claims for the Subject Vehicles




MODEL YEARS

MAKE/MODEL 1999 2000 2001 2002 2003 ToTAL

Chevrolet Silverado 44 103 130 70 93 440
Chevrolet Tahoe N/A 5 3 6 11 25
Chevrolet Suburban N/A 4 4 11 6 25
Chevrolet Avalanche N/A N/A N/A 23 9 32
GMC Sierra 15 25 17 51 34 142
GMC Yukon N/A 2 0 1 6 9
GMC Yukon XL N/A 1 1 0 4 6
Cadillac Escalade N/A N/A N/A 1 13 14
Cadillac Escalade EXT N/A N/A N/A 3 0 3

TOTAL 59 140 155 166 176 696

Table 5-2 MIC and UWC Service Contract Claims for the Subject Vehicles




1999 to 2003 GMTS800 - Brake Line Issue
Filtered Warranty, Reports, VOQ
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1999 to 2003 GMTS800
Filtered Warranty, Reports and VOQ
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Combined Reports, Warranty, VOQs
Cumulative IPTV

1080
2760
3150
3480
3870
4200

"1999
0.095863
0.299791
0.353823
0.364285
0.390652
0.455233

2000
0.106862
0.307956
0.353634
0.391814
0.458282

2001 2002 2003
0.117884 0.097672 0.110993
0.236544 0.240647 0.344101
0.262162 0.290921
0.286181



1999 to 2003 GMT800 Pickups
Filtered Warranty, Reports and VOQ
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2000 to 2003 GMTS800 Utilities
Filtered Warranty, Reports and VOQ
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Cummulative IPTV

1999 to 2003 GMTS800 Brake IR

Filtered Warranty, Reports and VOQ - IPTV at 3000 Days

AK AR CA CT DE GA A

IL

Ks LA MD MI MO MT ND MH NM NY OK PA

State of Sale

RI

5D TX VA NT W

WY




1 2 3 4 5 6 7 8 9 10 11 12
OEM General Ford Ford Ford General | Mercedes- Ford Toyota Toyota Ford Ford General General
Motors Motors Benz USA Motors Motors
MY 1995-1999 | 1995-1996 | 1995-1997 1992 1999 1999-2002 2010 2010 2010 1995-1996 1997 2003-2007 [1999-2003
Model Roadmaster| Windstar Crown Aerostar | C/K Trucks ML Fusionand | Prius & |Canry w/4-| Windstar Crown CTS
, LeSabre, Victoria 430/500/55 |Milan Hybrid| HS250h cyl engine Victoria built
Caprice, w V-8 after March
Impala, engine 19, 1997 GMT800
Bonneville, Pickups
Eighty Eight Utilities
Population | 1,519,056 273,256 785,181 150,000 228,618 49,291 17,600 Built| 148,539 7,314 293,709 43,626 155,039 6,014,275
Non-Corr on or after Corr Corr ALL
us October 17, USCAN
2009
vOoQ 0 9 21 7 1 3 & 523 & None NA 10 297 (262)
TC Report NA NA NA NA NA NA 3 NA 1 unknow n
Cause Rear brake | Brake hose | Rear brake | Front brake| Frt hose Brake line | software |Inconsistent| The left rear| Brake hose | Rear brake | Front brake |Brake line
hose leak | contacta hose hose contact | rupture due that brake feel | brake hose [ contact a hose hose leak resulting
by dash panel | contact/cha| ruptures with the | to contact [governs the| after ABS | interfere | dash panel |contact/cha| corrosion |from
corrosion | insulator |fe with floor| between | wheelrim | of fueland | transition |actuation on| with power| insulator |fe with floor corrosion.
PEER IR for | and abrade pan rubber hose brake lines from rough or steering | and abrade pan
Ford Crow n | the coating | stiffening | and brass regenerativ | slick road crimp the coating | stiffening
Victoria |andresultin| rib and fitting e braking to| surfaces | causing to |and resultin| rib and
corrosion| corrode conventiona wear and | corrosion| corrode
| braking perforate.
can give the
impression
that the
brakes
have failed
IPTV 1-yr 0.07
IPTV 3-yr 0.23 ~0.10
IPTV 5-yr 11 ~0.17
IPTV 7-yr 1.63 CAN 11
0.73 US ~0.28
IPTV 9-yr ~0.3 ~0.53 ~2.9 ~3.44 99-00
~0.39@10yrs
Field Action None None None None Service Service Customer Safety Safety Safety Safety Safety |TBD
Update Update |Satisfaction| (OEM) (CEM) (OEM) (NHTSA) (NHTSA)
(letter, (letter, (OEM)
inspection, | inspection,
replace) replace)
Stopping 49 mwith 49 mw ith 46 m full
Distance full circuit full circuit | circuit and
and 61 m and 61 m | average 95
w ith front w ith front m half
half circuit half circuit circuit




Scheduled Maintenance -- Gasoline Engines

+ A good time to check your brakes is during tire rotation (Recommended every 7,500 miles) .
See “Brake System Inspection” under “Periodic Maintenance Inspections” in Part C of this
schedule.

Part C: Periodic Maintenance

Inspections

: L : : : : From 1999
Listed in this part are inspections and services which

hould be performed at least twi (for inst Chevrolet
should be performed at least twice a year (for instance, Silverado

each spring and fall). You should let your dealer’s

) . . Owner’s Manual
service department or other qualified service center do

(other models similar)

these jobs. Make sure any necessary repairs are
completed at once.

Proper procedures to perform these services may be
found in a service manual. See “Service and Owner
Publications” in the Index.

Brake System Inspection

Inspect the complete system. Inspect brake lines and
hoses for proper hook-up, binding, leaks, cracks,
chafing, etc. Inspect disc brake pads for wear and rotors
for surface condition. Inspect other brake parts,
including calipers, parking brake, etc. You may need to
have your brakes inspected more often if your driving
habits or conditions result in frequent braking.



Scheduled Maintenance
+ A good time to check your brakes is during tire

rotation (Recommended every 7,500 miles) . See Brake System Inspection on page 6-17.

Part C: Periodic

Maintenance Inspections

Listed in this part are inspections and services which
should be performed at least twice a year (for instance,
each spring and fall). You should let your dealer’s
service department do these jobs. Make sure any
necessary repairs are completed at once.

Proper procedures to perform these services may be
found in a service manual. See Service Publications
Ordering Information on page 7-11.

Brake System Inspection

Inspect the complete system. Inspect brake lines and
hoses for proper hook-up, binding, leaks, cracks,
chafing, etc. Inspect disc brake pads for wear and rotors
for surface condition. Inspect other brake parts,
including calipers, parking brake, etc. You may need to
have your brakes inspected more often if your driving
habits or conditions result in frequent braking.

From 2003
Chevrolet
Tahoe/Suburban

Owner’s Manual
(other models similar)




Location of initial VOQs from NHTSA:
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vVOQ Data
State Vehicle Safety Inspections
Corrosion States

o 0/0

Ca] []

7/7

L
52/37

1/1

Notes:

NHTSA In VOQs/GM In VOQs

NHTSA VOQs - 2 states unknown

NHTSA Corrosion State

|
[J No Safety Inspection ‘

D Safety I nspection Required in Some Counties

. Peace Officer I nspection when Stopping For a Violation
E Safety I nspection Required Prior To Sale Or Transfer
[ safety Inspection Required



Based on preliminary analysis

(No unreasonable risk to safety
*Low rate of occurrences
*No trends by date of build
*In the event of a leak, there will be either a fluid level or pressure differential warning
light.
*In the event of a leak, there is no indication that the system performs other that intended
by FMVSS 121 or FMVSS 135.
*Brake pipe design is the same as other manufacturers at that time and the same as has
been used since the 1930s.
*Many vehicles more than 10 years old
*Periodic inspections of entire brake system provided in the Owner’s Manual.
*May be some effect of State Safety Inspections but analysis is inconclusive
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IR PE10-010 Brake Pipe Corrosion
ISR Meeting

*On 3/29/2010 NHTSA opened PE10-010 to determine the frequency, scope and safety
consequences of the alleged defect in the subject vehicles.
"NHTSA ODI received a defect petition March 2, 2010, requesting the investigation of 2003
MY Chevrolet Silverado 2500HD 4WD pickup trucks for corrosion failures
"The petitioner alleged a sudden loss of brake effectiveness and extended stopping
distance after a corroded brake burst during a brake application.

*ODI has received 218 owner complaints for the subject vehicles.
=10 complaints allege that corroded brake line failure resulted in a crash.
="No reports of injuries or fatalities.



Alleged defect: fluid leaks from steel brake lines.

As detailed from discussionswith NHTSA, thisonly includesfluid leaks
resulting from corroded brake lines.

Subject component: Steel brake lines.

Subject vehicles: all MY 1999 through 2003 C/K scries GMT800 platform pickup
trucks and sport utility vehicles manufactured for sale or lease in the United States.

Subject Vehicle Counts
Model Year Number Vehicles

1999 574,982

2000 1,029,578
2001 1,301,362
2002 1,532,549
2003 1,575,804
Total 6,014,275




VOQ's from NHTSA to Date
Model Year Number VOQs
1999 41
2000 76
2001 21
2002 42
2003 38
Total 218
................................. ?9.39/?.5.9‘?3'.5.?...............................
EE CORRESPOND: : : :
ING : NUMBER : : NUMBER : FIRE
T : GM TO : WITH ©  NUMBER WITH :
YPEOF i1 NHTSA : PROPERTY - WITH © INJURIES/

....... REPORT . REPORTS :: REPORTS :  DAMAGE : CRASH . FATALTIES :@  ;
Owner Reports : 291 37 4 8 1 0
Field Reports 32 0 0 0 0 0

: Not-In-Suit

 Claims 11 * 10 10 2 0

: Subrogation 0 0 0 0 0 0

: Claims
: Third Party : i : : : :
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: Proceedings i : : :
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......................................................................................................................

Preliminary data - GM REPORTS N100097 — PE10-010

*Values from these categories not currently available and not included in totals cross checks not complete
# No Fatalities



Warranty Summary

Preliminary data

Month of Build Max. Cumulative IPTV

All Models 47 (8/99)
Pickup Models .78 (7/02)
Utility Models .34 (7/03)

Time To Repair Month of Build Max. Cumulative IPTV

All Models .27 @2730 days ~7.5 years (2003)
Pickup Models .36 @2730 days ~7.5 years (2003)
Utility Models .14 @2280 days ~6.3 years (2003)

State Analysis IPTV at 5 Years Exposure

All Models 2.93 (Vermont)

.72 (New Hampshire — next highest)
Pickup Models 3.02 (Vermont)

.95 (New York — next highest)
Utility Models 2.46 (Vermont)

.30 (New York — next highest)



Location of initial \_/C_)Q_s from NHTSA:
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At 5 Years Exposure
Corrosion States

1999 to 2003 GMTS800 - Filtered Warranty - Brake Corrosion
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Status

*|IR response originally due on June 18, 2010
=Have requested and received an extension to July 2nd.
=Responses to Questions 1-6 will be supplied by the original date.

* Engineering inspection of subject vehicles owned by GM personnel to occur on June 2.

*Projection for FPERC presentation projection of Risk Assessment is July 29,



Backup



Injury Summary N10097
| BN

From PAR:

Customer was driving he hit one vehicle from behind and it hit another vehicle in front of it.
Customer says the people in the first vehicle he hit are claiming injuries — 4 people in vehicle — no
information regarding injuries how many or extent of injuries. Customer then states in the other
vehicle 3 people are claiming injuries, no information regarding injuries how many or extent of
injuries.

NISM
From PAR:
Customer hit another vehicle; rear ended a vehicle because the brakes failed. Driver of the vehicle
that was hit had bruises and was sore but refused medical treatment. This NISM matches a Siebel
Record 71-745982673 and that is the 1 record with injury for owner reports in the table.
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1999 to 2003 GMTS800 Pickups - Filtered Warranty - Brake Corrosion
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2000 to 2003 GMTS800 Utilities - Filtered Warranty - Brake Corrosion
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1999 to 2003 GMTS800 - Filtered Warranty - Brake Corrosion

At 5 Years Exposure

2.5

1.5

0.5 -

R R B R T S N o R A S At N A




3.5

2.5

1.5

0.5 +

1999 to 2003 GMTS800 - Pickups Only - Filtered Warranty - Brake
Corrosion - at 5 Years of Exposure

W 5Years

YUY BTG BR%RY GY T 0L 4 G Rt Ul Dl L BN UGBy S DD AR GG b by n




3.5

1999 to 2003 GMTS800 - Pickups Only - Filtered Warranty - Brake
Corrosion - at 5 Years of Exposure

Corrosion States
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2000 to 2003 GMTS800 - Utilities - Filtered Warranty - Brake Corrosion
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Vermont Vehicle Safety Inspection

Brake Requirements

Brakes:

*Check for brake failure and ABS indicator lamp operation

*Check brake system integrity

*Check parking brake functionality

*Check brake failure lamp

*Check master cylinder lines and wheel brakes for signs of leakage
*Check brake hoses for integrity, cracks, and wear

*Road test brakes (stop within 25 feet at 20 mph)

New Hampshire Vehicle Safety Inspection

Brake Requirements

(17) Hydraulic hoses, tubing or connections are leaking, chaffed, restricted,
crimped, cracked, broken, corroded, flattened or insecurely fastened,;



Code's for N100097

Code 3 Code
IN/OUT Code 1 Code 1 Code Definition: Code 2 Code 2 Code Definition: Code 3 Definition: Code 4 Code 4 Code Definition:
Rusty Line With Rusty, Corroded, Corrosion, Pitted, Brake Line that is All BrakeLines failed or were Vehicle was not in Motion was parked, starting vehicle and
IN Leak Leaking, Dripping, Oozing, Wet Brake Failure Alleged Brake Failure All Brake Lines replaced Not in motion putting in gear,
Rusty, Corroded, Corrosion, Pitted, Brake Line that
there is no mention of it Leaking, Dripping, Oozing
or Wet but may have symptoms indicated in Code 2
Rusty Lines No Like Brake Failure, No Brakes, Low Brake Pedal, Under hood Brake Under hood Brake Lines failed|Below 10mph- Vehicle in Motion below 10 mph, in a parking lot, in a
IN/OUT |Mention of Leak  |Hard to Stop, Brake Pedal got Softer Over Time No Brakes Alleged No Brake Lines or werereplaced Parking lot driveway, backing up with vehicle
Rust‘y, Qorroded, Corrosion, Pitted, Brake Line Brake Pedal is Low, Brake Pedal is
that is indicated that they are NOT Leaking, Soft, Excessive braking effort as Low Front Brake Lines failed or Vehicle in Motion speed between 11-30 mph, driving on
OUT |Rusty No Leak Dripping, Oozing or are Wet Low Brake Pedal or soft Brake Pedal, Front Brake Lines wer e replaced, Speed 11-30 mph residential street
Indicated that Brake Line Failure, and is Leaking, Vehicle Hard to Stop, Excessive Rear BrakeLines failed or Vehicle in Motion speed between 31-55 mph, driving on main
IN Line Failure Dripping, Oozing, Wet Hard to Stop braking effort, Rear Brake Lines wer e replaced Speed 31-55 mph road, on rural two lane road
Gradual Occurrence over time,
Brake Fluid Brake Fluid noticeable, like Leaking, Dripping, |Brake Pedal got Softer (Brake Pedal got Softer Over BrakeLines at Chassis under |Speed 56 mph or Vehicle in Motion speed between 56 mph and above, driving
IN__ |Visible Oozing, Wet, puddle on floor or ground Over Time Time Chassis under Driver |Driver failed or werereplaced |Expressway on Expressway, Highway, Toll Road, Turn Pike,
Brake Line that is Leaking, Dripping, Oozing, Wet Brake Lines on the rear
but NO Mention of the line being Rusty, Corroded, Failed safety Inspection, Discovered axle failed or were Unknown Speed
IN Brake Line Leak |Corrosion, Pitted, Failed | nspection by Inspection Rear Axle Brake Line [replaced traveling Vehicle in Motion but speed not mentioned
Unknown Not enough
information to be Coded
Request for Information Only, Customer calling with any other Codes, not
Request Info asking questions on recall or other information but specific enough Unknown Not enough information to be Coded with any other
OUT |Only NOT that they had a problem Unrelated | ssue Totally Unrelated Issue Not indicated Information, Not Unknown Codes.
Service Bulletin # 04-05-23-001, Low Brake Pedal,
Red Brake Light On, Brake System Warning
. Message On (Tighten Rear Brake Caliper Banjo
Rear Caliper Bolts, Replace
OUT |Leak Gaskets and Install Shields) No Mention of Failure No Mention of Failure or Leak
Other type of Brake Issue or complaint but not rusty
lines or line leaking, Non Steel flexible line leak
Or Service Information # 00093A: Product Safety -
Front Brake Pipe Contact with Body Cross Sill. Or Brake Pedal goes to floor, Excessive
Service Information # 00024: Customer Satisfaction- braking effort as Brake Pedal goes to
OUT |Other Brake Front Brake Hose Abrasion Brake Pedal to the Floor|floor,
Unknown Not enough information to be Coded with Unknown Not enough information to
OUT |Unknown any other Codes. Unknown be Coded with any other Codes.
Yes/No|Warning Light or Chime

Yes/No

DIC Warning Message

Yes/No

DTC-Diagnostic Trouble Code Indicated

Location of this Code file: S\PRODUCT INVESTIGATIONS\NHTSA Investigations\N100097-PE10-010 C-K Pickup and SUV Brake Line\N100097 Codes.xls

Database Location: S:\PRODUCT INVESTIGATIONS\Databases\IR\INHTSA\Apps\N100097 Siebel.mdb




EOVP

VOQs

VEHICLE Recallinificied by) RATE INFORMATION CAUSE (VOO/IK)
General Motors Loss of front braking effectiveness. 1 Complaint Front brake hose contact with the wheel rim may result if front brake 1
1999 C/K Trucks 16 Warr Claims calipers are removed improperly. 0
228,618 Vehicles GM Service Campaign -> NHTSA 0.07 IPTV@ 12 MIS
called it a “Safety Improvement
Campaign” 00X001000 (PE99003)
(NHTSA)
General Motors Extended stopping distance. 22 Complaints Rear brake line leakage caused by corrosion. 0
1995-1999 320 Warranty Claims
Roadmaster, LeSabre, Caprice, |No Held Action - EA03012 GM-660 0.01 IPTV Complaints
Impala, Bonneuville, Eighty Eight | Peer IR requested by Ford
1,519,056 vehicles 0.21 IPTV@36 MIS Warranty
General Motors Increased pedal travel & stopping Presenton: Rear brake line contact with the exhaust manifold or pipe, or rear drive 0
distance. Fluid can contact hot differential
exhaust components.
2004 XLR, 2005 XLR & C6 Recall 045250000 (040086) (Mfg) |93% of XLRs
5,914 vehs 50% of C6s
Ford NHTSA EA03-012 Brake pedal may |0.16 Mfg Complaint IPTV Rear brake line may chafe due to contact between it & a floor pan 21
1995-1997 Crown Victoria develop a spongy feel and drops of ]0.53 Warranty IPTV@ ~ 9 yrs stiffening rib.
785,181 Vehicles brake fluid may be observed under EA03-012 opened July 25, 2003, closed April 11, 2005. Peer IR sentto
vehicle. Brake performance may be GM and Daimler Chrysler rates were low for both.
compromised and stopping distance Ford notified ODI it would do a Customer Satisfaction program. Ford's
could be extended which could lead position is that the subject condition does not representan
to a crash. unreasonable risk to motor vehicle safety because the brake fluid
leakage that results from an abraded rear brake line is minimal and
there is no notable affect on stopping distance until well after the low fluid
indicator light has been illuminated. ODI believes that the facts in this
investigation show otherwise because the insufficent clearance in the
Ford Recall 05V086000 (NHTSA 1.17 mfg Complaint IPTV routing of those brake lines mayresultin leaks that mayresultin 0.03

1997 Crown Victoria built after
March 19, 1997
43,626 Vehicles

EA03012)
see recall file, recall data is subset of
IR closing resume data

3.44 Warranty claim IPTV@ ~9 yrs.

increased stopping distances. ODl is designating the campaign a safety
recall 05V-086.

ON CERTAIN PASSENGER VEHICLES (43,626) BUILT AFTER MARCH
19,1997 WITH ELECTRONIC TRACTION CONTROL, THESE VEHICLES
HAVE AN ADDITIONAL REAR BRAKE LINE AND AMASTIC PATCH
CAUSING REDUCED CLEARANCE THAT DUE TO CONTACT BETWEEN
IT AND AFLOOR PAN STIFFENING RIB, MAY ABRADE AND CORRODE
AND ABRAKE FLUID LEAK MAY OCCUR.

PREVIOUS TESTING CONDUCTED BY FORD SHOWED THAT
APPROXIMATELY 60 HIGH-DELERATION STOPS COULD BE
PERFORMED WITH A LEAKING BRAKE LINE BEFORE THE WARNING
LAMP WOULD BE ILLUMINATED AND THAT "NUMEROUS ADDITIONAL
HIGH DECELERATION STOPS CAN BE MADE" AFTER THE WARNING
WITH NO NOTABLE EFFECT ON STOPPING DISTANCE. DURING THIS
PERIOD, THE OPERATOR MAY NOTICE A SOFT BRAKE PEDAL FEEL,
INCREASED PEDAL TRAVEL OR BRAKE FLUID ON THE PAVEMENT
AFTER PARKING. IF THE CONDITION IS NOT ADDRESSED AND THE
FLUID IS COMPLETELY DRAINED FROM THE REAR BRAKE SYSTEM
RESEVOIR, FORDS TESTING SHOWED THAT THE STOPPING
DISTANCE FROM 60 MPH INCRESES FROM ABOUT 160 FT WITH A
FULL BRAKE SYSTEM TO ABOUT 200 FT WITH LOSS OF THE REAR
CIRCUIT.

2 wicrashes




Ford If hose is damaged, brake fluid could |Not available Left front brake hose was damaged during final assembly. Not available
leak and stopping distances may be
increased.
2001 F150 Recall 01V095000 (Mfg)
670 Vehicles
Ford Extended stopping distance. Not available Front brake hose ruptures or fails at the interface between the rubber 7
1992 Aerostar hose and the brass fitting resulting in loss of brake fluid. -0.05
150,000 vehicles No Feld Action. (PE99035) 2 wicrashes
Ford Extended stopping distance. 59 complaints, 2 w/crashes Ford notified ODI of mis-positioned brake lines that could contact a dash 9
1995-1996 Windstar 14 warranty claims panel insulator which could abrade the protective brake line coating and -0.03
resultin corrosive failure of the lines.
273,256 vehicles No field action. (RQ04003) — rate was|0.3 IPTV@ ~ 9 yrs
determined to be low outside of
corrosion states (ref recall 02V10100)
(Mfg)
Ford Leaking of brake fluid will resultin Canada: 31 reports and 37 warranty Mis-positioned brake lines that could contact a dash panel insulator 3(CA)
brake light activation, extended 1.63IPTV which could abrade the protective brake line coating and resultin
stopping distance and increased risk corrosive failure of the lines.
of a crash.
1995-1996 Windstar 43,426 veh |Recall 02v101000 (Mfg, TC initiated) JU.S.: 182 Owner & Field reports
(CAN) (Corrosion States)
250,283 vehicles (U.S.) US.0.73IPTV@ 7 yr
Mercedes-Benz USA Extended stopping distance. 18 complaints Brake line rupture due to contact between fuel and brake lines. 3VOQ
1999-2002 EA08009 (NHTSA) closed Dec09 due | 125 warranty claims (0.06)

ML 430/500/55 w V-8 engine

49,291 vehicles

to low rate of “leaks™: Leaks: 36.5
complaints/100K, & 2.9 IPTV warranty
rate

And low rate of “leakage that resulted
in allegations of reduced brake
effectiveness™ 22.3
complaints/100K, & 0.4 IPTV warranty
rate

Service Update (Customer letter,
inspection, Replacement as needed)

29IPTV@ 9 yr

Gen Motors 2003-2007

CTS 155,039 vehicles in
corrosion
state/provinces/countries

When one of the front brake hose
joints break, some customers may
experience one or more the following
conditions:

1. See brake fluid on the ground as a
witness mark. 2. See check brake
fluid symbol illumination in the Driver
Information Center. 3. See brake
system warning light (red)
illumination in the Instrument Panel
with ignition on. 4. Stopping distance
lengthened when the brake is
applied.

11@5yr
110@7yr

Afront brake hose with the zinc coated steel end fitting (on the caliper
side of the hose) inside the routing sleeve cover may corrode and leak
the brake fluid.

9 reports in US

1 reportin CAN




\MBER OF Voo VOQS/IK  MANUFACTURER COMPLANTS

VEHICLE 'COMPONENT ALLEGED CONDITION EOVP ES
L | jx nvoLvep 1. d WARRANTY
Buick Roadmaster
Buick eSabre
Chevrolet Caprice
Chevrolet impala
EA03012 Pontiac Bonneville GENERAL MOTORS No VOQs Ford request 22 Conplaints 0.01 CIPTV for Complaints
‘GM-660 Peer IR  Oldsmobile Eighty Eight CORP. 1995-1999 | HYDRAULIC HOSES/LI TINGS. rear brake line ¢ by corrosion EXTENDED STOPPING DISTANCE | NO ACTION 1,519,056 peer IR 320 Warranty Claims 0.21 IPTV@36 mos Warranty
N
N
NewARE WORKHORSE CUSTOM 9 covPLANTS
[EA03003 w22 CHASSIS 2001-2002 HYDRAULIC 'ROTOR/DISCICA LIPER/IDRUM 'OVERHEATING FRONT AND REAR BRAKES EXTENDED STOPPING DISTANCE 04V019000 1,832 1vVOQ 0.5 0 Warranty Claims 4.9 CPTV
NHTSA EA03012
Ford notified ODI it w ould do a Customer Satisfaction program. Ford's position is that the subject condition does not
represent an unreasonabe sk 0 ot vehicle safety because the brake fhid leakage that resuls from an abraded
rear brake line is minimal and there is no notable affect on stopping distance until weell after the low fluid indicator light
CROWNVICTORA REAR BRAKE LINEFALURE Certain vehicles bt with as been ilminated. ODI believes tha th facts i this investigaion show ofhewise because the nsuffcent
GRAND MARQUIS FORD MOTOR ETC, the rear brake line may chafe due to contact with 21V0Qs 128 COMPLANTS 0.16 Mig Complaint IPTV clearance in the routing of those brake lines may result in leaks that may resuit in increased stopping distances. ODI
EA03012 “TOWN CAR 'COMPANY 1995-1997 HYDRAULIC HOSES/LINES/PPES/FITTINGS floor pan stiffening rib. Resulting in brake fluid leak. EXTENDED STOPPING DISTANCE 05086000 785,181 2w Crash 0.03 419 WARRANTY 0.53 Warranty IPTV@ 36 mos. is designating the campaign a safety recall 05V-086.
Ford notified ODI it w ould do a Customer Satisfaction program Ford's position is that the subject condition does not
represent an unreasonable risk to motor vehicle safety because the brake fluid leakage that results from an abraded
200 COMPLANTS rear brake Ine is miiral and there is no notable aftect onstopping clstance unt wel ater the kow fhud incicator ight
EXTENDED STOPPING DISTANCES ON BUMPS, 129 VOQs 13 CRASHES has been illuminated. ODI believes that the facts in this investigation show otherwise because the insufficent
SUBARU OF AVERICA, GRAVEL, RPPLES DUE TO ABS CALBRATION 16w CRASH 1 NURY clearance n the routing of those brake ines ay result i leaks that may resul in ncreased stopping dstances. ODI
EA03024 WRX INC. 20022003 | HYDRAULIC ABS FALLURE EXTENDED STOPPING DISTANCE  NO ACTION 50,701 6 NJURIES 2.5 403 WARRANTY 11.9 CPTV s designating the campaign a safety recall 05V-086.
w20 639 COMPLAINTS
w22 WORKHORSE CUSTOM 20v00s scmsHes
EA07016 W24 CHASSIS 2000-2004 HYDRAULIC "ROTOR/DISC/CA LIPER/DRUM 'OVERHEATED BRAKE CALIPERS. EXTENDED STOPPING DISTANCE 09110000 42,907 2 CRASHES 0.47 3,782 WARRANTY 103 IPTV@36 mos.
557 Mg, Conplants
31w/Crash
FoRD MOTOR 187v00s 12 winry 56.1/100,000 for rear lockup
EA96017 Explorer COMPANY 19931994 HYDRAULIC ROTOR/DISC/CALIPERIDRUM Rear brake lock up EXTENDED STOPPING DISTANCE  NO ACTION 668,000 33 w/Crash 0.28 15,696 Warranty claims 50.2/100,000 for unspecified lockup
uzu Rodeo 204v0Qs 624 Complaints Complain Rate 385/100,00 vehices
Isuzu Amigo Isuzu Motors America, Loss of braking capability that results in extended 36w crash 160 w crash Crash rate 83.3/100,000 vehicles
EAco008 | Honda Passport e 19081909 HYDRAULIC ABS stopping distance due 0 an error i the ABS algoritm. | EXTENDED STOPPING DISTANCE. 021002000 214861 7w iy 0.5 16injuries iy producing orash rate 8.41100,000
W55
waz0
w500
CL55 AMG MERCEDES-BENZ USA, 1voQ 7 COMPLAINTS
[EA08009 MCLASS LLC. 2000-2002 HYDRAULIC HOSES/LINES/PPES/FITTINGS BRAKE LINE RUPTURE EXTENDED STOPPING DISTANCE 52,000 1w CRASH 0.01 66 WARRANTY 1.4 PTV@36 mos
574 Complaints
62v0Qs 8w crash
HONDA (AMERICAN 4w crast 2 injuries
EA09014 HONDA _ODY SSEY HONDA MOTOR CO.) | 2007-2008 HYDRAULIC STEM EXTENDED STOPPING DISTANCE 343,924 7 injuries 0.18 2,186 Warranty 8.0 CPTV
SUBARU OF AVERICA,
PED3029 WRX INC. '2002-2003 HYDRAULIC ABS ABS FAILURE EXTENDED STOPPING DISTANCE NO ACTION NA NA NA NA NA
SPECTRA HYUNDAKKIA AMERICA 5 COMPLAINTS
Peodoss RO TECHNICAL GENTER NG, 2002 HvoRULE ROTORDISCICALPERIDRUM | REAR DRUMBRAKE WHEEL CYLNDER LEAKAGE | EXTENDED STOPPING DISTANCE | NO ACTION 71887 0V0Qs BASEDON EWR NA 813 WARRANTY 1138 PTV@ 2805
w20 639 COVPLANTS
w22 'WORKHORSE CUSTOM 20VOQs 3 CRASHES
Pross woa crassis 20002004 | HYDRAULIC ROTORIDISCICAUPERIDRUM | OVERHEATED BRAKE CALIPERS EXTENDED STOPPING DISTANCE | UPGRADETO EAOT-016 12907 2 crASHES 047 3,782 WARRANTY 1030PTV
s ERCEDES 882 USA, 1voQ 7 CoMPLANTS
PEDB002 ML500 LLC. 2002 HYDRAULIC HOSES/LINES/PPES/FITTINGS BRAKE LINE RUPTURE LOSS OF BRAKE EFFECTVENESS | UPGRADED EA08-009 19,227 1w CRASH 0.05 66 WARRANTY 3.8 PTV@36 mos
BLUE BRDBODY
PEDB038 VISION 'COMPANY 2004-2008 HYDRAULIC HOSES/LINES/PPES/FITTINGS HY DRAULIC BRAKE HOSE CHAFING/LEAKING LOSS OF BRAKE EFFECTVENESS | 08V312000 5,422 7VOQs 1.3 63 COMPLAINTS 11.6 CIPTV.
Front brake hose ruptures or failes at the interface
FoRD MOTOR betw een the ubber hose and he brass fiting resuling 7voQs
PE99035 Aerostar ‘COMPANY 1992 HYDRAULIC HOSES/LINES/PPES/FITTINGS in loss of brake fluid [EXTENDED STOPPING DISTANCE NO ACTION 150,000 estimated 2w crash 0.05 NA NA
SERVICE CAVPAIGN by
o
NHTSA called i a Safety
GENERAL MOTORS provement 1 corplaint
PEDO003 | CIK Series Trucks core, 1999 HYORAULC HOSESILNESPPESIFITTINGS | HY DRAULIC BRAKE HOSE CHAFIGILEAKING LOSS OF BRAKE EFFECTVENESS |00X001000 226618 1v0Q 0 16 Warrany Clais 007 PTV@ about 12 mos
Explorer Studs holding master cylinder to brake booster are. 96024001 108,000 Vehicles 59 COMPLAINTS
EA95018 Ranger Ford Motor Company 1991-1994  HYDRAULIC BRAKE BOOSTER breaking on vehicles in California LOSS OF BRAKE EFFECTVENESS | 96V024002 2500 Vehicles 4VOQs. 0.002 No Available Warranty Data 0.04 CIPTV. No public responsive documents available at NHTSA
Exlorer Studs holding master cyinder o brake booster are 59 COMPLANTS
PE95001 Ranger Ford Motor Company 1991-1994  HYDRAULIC BRAKE BOOSTER breaking on vehicles in California LOSS OF BRAKE EFFECTVENESS | UPGRADED EA95-018 1,500,000 4 VOQs. 0.002 No Available Warranty Data 0.04 CIPTV.
THOMAS BULT BUSES &
PED9004 THOMAS BULT BUSES FS-65  FREIGHTLINERLLC 2005-2008 HYDRAULIC HOSES/LINES/PPES/FITTINGS BRAKE HOSE/TUBE ABRADING LOSS OF BRAKE EFFECTVENESS | 09V114000 665 11 VOQs 16.5 11 COMPLAINTS 16.5 CIPTV.
690 613 Compiaints
HONDA (AMERICAN 4w CRASH 12w injury
PED9024. HONDA  ODY SSEY 'HONDA MOTOR CO.)  2006-2008 HYDRAULIC AIR IN BRAKE SY STEM AR IN BRAKE SYSTEM EXTENDED STOPPING DISTANCE Upgraded to EA09014 536,904 7 INJURIES 0.1 2259 Warranty 0.67% alleged defect rate
‘GRAND MARQUIS
'CROWN VICTORIA| FORD MOTOR 40 VOQs 192 COMPLAINTS
RQD00:  TOWNCAR cowpaNy 19051007 HYDRAULC HOSESILNESPPESIFITINGS | REAR BRAKELINE FALURE EXTENDED STOPPING DISTANCE. Upgrade EAO3.012 785,181 2w Crash 005 478 WARRANTY 085 PTV@35 05
FORD NOTIFIED ODI OF ADEFECT CONDITION THAT COULD RESULT IN EXTENDED STOPPING
DISTANCES IN APPROXIMATELY 250,000 1995 AND 1996 WINDSTAR MINIVANS SOLD OR
REGISTERED IN SALT BELT STATES (RECALL 02V-101). ACCORDING TO FORD, IMPROPER BRAKE
LINE ROUTING IN VEHICLES MANUFACTURED AT THE OAKVILLE ASSEMBLY PLANT FROM
JANUARY 14, 1994 THROUGH MAY 21, 1996 RESULTED IN SOME VEHICLES WITH MIS-POSITIONED
BRAKE LINES THAT COULD CONTACT ADASH PANEL INSULATOR. SUCH CONTACT COULD
ABRADE THE BRAKE LINE PROTECTION COATING AND RESULT IN CORROSIVE FAILURE OF THE
BRAKE LINES. ODI OPENED RQ04-003 TO INVESTIGATE COMPLAINTS OF BRAKE LINE FAILURE IN
'WINDSTAR VEHICLES THAT WERE: (1) LOCATED OUTSIDE THE RECALL REGION; OR (2) BUILT
AFTER THE RECALL RANGE. REGARDING THE LATTER GROUP, FORD CHANGED THE ASSEMBLY
PROCESS AFTER MAY 21, 1996 TO ELIMINATE THE MIS-BUILD PROBLEM. THE FAILURE RATES IN
THE MY 1996 WINDSTAR VEHICLES BUILT AFTER THE PROCESS CHANGE ARE RELATIVELY LOW
IN BOTH THE SALT-BELT STATES. WITH RESPECT TO THE MY 1995 AND 1996 VEHICLES BUILT
DURING THE PERIOD OF CONCERN THAT WERE NOT SOLD OR REGISTERED IN SALT BELT
STATES, THE FAILURE RATE IS ALSO LOW. THE RELATED BRAKE LINE WARRANTY CLAIM RATE
FOR THOSE VEHICLES IS ALSO LOW. ACCORDINGLY, A SAFETY-RELATED DEFECT TREND HAS
59 COMPLAINTS NOT BEEN IDENTIFIED IN THE MY 1995-96 WINDSTAR VEHICLES THAT WERE NOT INCLUDED IN
FFORD MOTOR 2w CRASH 0.22 Mfg Complaint IPTV RECALL 02V-101. FURTHER USE OF AGENCY RESOURCES DOES NOT APPEAR TO BE

RQU4003 WINDSTAR COMPANY 19951996 HYDRAULIC HOSES/LINES/PPESIFITTINGS | HY DRAULIC BRAKE LINE FAILURE EXTENDED STOPPING DISTANCE | NO ACTION 273,256 9 VOQs 0.03 14 WARRANTY 0.05 Warranty Caim PTV@ 36 mos  WARRANTED.



Scheduled Maintenance -- Gasoline Engines

+ A good time to check your brakes is during tire rotation (Recommended every 7,500 miles) .
See “Brake System Inspection” under “Periodic Maintenance Inspections” in Part C of this
schedule.

Part C: Periodic Maintenance

Inspections

: L : : : : From 1999
Listed in this part are inspections and services which

hould be performed at least twi (for inst Chevrolet
should be performed at least twice a year (for instance, Silverado

each spring and fall). You should let your dealer’s

) . . Owner’s Manual
service department or other qualified service center do

(other models similar)

these jobs. Make sure any necessary repairs are
completed at once.

Proper procedures to perform these services may be
found in a service manual. See “Service and Owner
Publications” in the Index.

Brake System Inspection

Inspect the complete system. Inspect brake lines and
hoses for proper hook-up, binding, leaks, cracks,
chafing, etc. Inspect disc brake pads for wear and rotors
for surface condition. Inspect other brake parts,
including calipers, parking brake, etc. You may need to
have your brakes inspected more often if your driving
habits or conditions result in frequent braking.



Scheduled Maintenance
+ A good time to check your brakes is during tire

rotation (Recommended every 7,500 miles) . See Brake System Inspection on page 6-17.

Part C: Periodic

Maintenance Inspections

Listed in this part are inspections and services which
should be performed at least twice a year (for instance,
each spring and fall). You should let your dealer’s
service department do these jobs. Make sure any
necessary repairs are completed at once.

Proper procedures to perform these services may be
found in a service manual. See Service Publications
Ordering Information on page 7-11.

Brake System Inspection

Inspect the complete system. Inspect brake lines and
hoses for proper hook-up, binding, leaks, cracks,
chafing, etc. Inspect disc brake pads for wear and rotors
for surface condition. Inspect other brake parts,
including calipers, parking brake, etc. You may need to
have your brakes inspected more often if your driving
habits or conditions result in frequent braking.

From 2003
Chevrolet
Tahoe/Suburban

Owner’s Manual
(other models similar)
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NHTSA Investigation
status summary
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NHTSA IR PE10-010
Opening Resume Received 03/30/2010

Subject:
Brake linefailure due to corrosion

Subject Vehicles:
1999-2003 MY GMT800 Vehicles

GMT800 1999MY | 2000MY | 2001MY | 2002MY | 2003MY ToTAL
Pickups 430,389 605,347 786,547 824,092 893,387 | 3,539,762
Utilities N/A 222,841 484,897 680,608 656,561 | 2,044,907

ToTAL 430,389 828,188 | 1,271,444 | 1,504,700 | 1,549,948 | 5,584,669

Problem Description/Alleged Defect:
Brake line corrosion allegedly can result in rupture during brake application, resulting in sudden loss of brake

effectiveness

Summary:

ODI has opened PE10-010 to determine the frequency, scope and safety consequences of the alleged
defect in the subject vehicles.

NHTSA ODI received a defect petition March 2, 2010, requesting the investigation of 2003 MY
Chevrolet Silverado 2500HD 4WD pickup trucks for corrosion failures

The petitioner aleged a sudden loss of brake effectiveness and extended stopping distance after a
corroded brake burst during a brake application.

ODI has received 110 owner complaints for the subject vehicles.

3 complaints allege that corroded brake line failure resulted in a crash.

No reports of injuries or fatalities.

37 complaints, the brake line failure confirmed by a dealer inspection.
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Status:
¢ IR questions not sent
e NHTSA ODI expected to send IR questions by April 9, 2010.
e GM response should be due around the end of May 2010.
e VOQ's being summarized
e Responsible SMT Fuel Systems Integration engaged
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1GTHK23122F

Inspected: October 31, 2007
Dealer: Faulkner PBG. West Chester, PA
Mileage: 62608

Condition: Tech stated as he was pflljlling into his shop, Brake pedal went to
oor.

Cause: Front brake circuit corroded and losing brake fluid just in front of EBCM
near frame rail

Correction: Dealer splicing in new brake line.
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2005 Owners Manual Flushing
recommendations:

Underbody Maintenance

Chemicals used for ice and snow removal and dust
control can collect on the underbody. If these are not
removed, corrosion and rust can develop on the
underbody parts such as fuel lines, frame, floor pan,
and exhaust system even though they have corrosion
protection.

At least every spring, flush these materials from the
underbody with plain water. Clean any areas where
mud and debris can collect. Dirt packed in close areas
of the frame should be loosened before being flushed.
Your dealer or an underbody car washing system can
do this for you.
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Product Investigations has determined that the investigation of brake pipe corrosion near the ABS
modulator can be closed. There is no evidence of a trend by region or date of build, and
regular/extended warranty claims for the C/K are low and consistent with claims from other
platforms. The few incidents observed may be attributable to normal process variation that occurs
for over 2.2 million vehicles produced.

Subiject: Investigation Seq #141 - C/K Brake Pipe Corrosion at ABS Modulator

Condition:
Brake pipe corrosion reported on a 2002 Sierra HD 4WD Crew Cab serviced in PA appeared to
be concentrated near the ABS modulator.

Effects of the Condition

If the brake tubing corrodes to the extent that structural integrity of the base steel tube is compromised, a
slow loss of brake fluid may occur at first and would possibly be noticed by the vehicle operator as fluid
spotting under the vehicle while parked. Depending on the rate of the leak, a vehicle operator may notice
more pedal travel to achieve the desired braking.

Also, if enough fluid has leaked from either half of the brake system (front or rear), there may not be
sufficient fluid for the brakes to perform optimally and the system may reach a performance level such
that brake pedal application can no longer build pressure in the half system that was compromised.
Braking will then be limited to that available with the remaining half system and there would be extended
pedal travel. After sufficient fluid had leaked from the system, the brake light would illuminate due to
activation of the low fluid level switch in the master cylinder reservoir. These conditions would meet the
half system requirements of MVSS 135.

If a brake pipe sustained adequate loss of the base steel tube material due to corrosion, and application
of the brake developed enough hydraulic pressure to burst the brake pipe, brake pedal travel would
immediately increase and braking performance would be reduced. In this instance, braking would be
limited to that available with the remaining half system. After sufficient fluid had leaked from the system,
the brake light would illuminate due to activation of the low fluid level switch in the master cylinder
reservoir. These conditions would meet the half system requirements of MVSS 135.

No Crashes/Injuries
There have been no crashes/injuries associated with the condition.

Low Regular Warranty Claim Rates (P/U & SUV - 2002 and 2003 only)
Claims are low and consistent with same model years S/T truck.

Labor Ops Used:

HO799 Pipe, Brake - Repair

HO0815, H0816, HO817 Pipe, Brake - ABS to Junction Block or Front Wheel (R/L)
HO0851, H0852 Pipe, Brake - ABS to Proportioner Valve (R/L)

H0858, H0859 Pipe, Brake - ABS to Rear Wheel (R/L)

C/K: Rusted/Corroded 24 out of 1,141 claims (2.1%). = .0082 IPTV
S/T: Rusted/Corroded 5 outof 129 claims (3.9%) = .0086 IPTV

Low Extended Warranty Claim Rates (P/U & SUV - 1999 - 2003 model years)
Approximately 26% of vehicles purchase an extended warranty policy, or ~500k policies for '99 -
'03 C/K Truck

GM Confidential Page 1 of 2 3/14/2011



Same Labor Ops as Regular Warranty.
Total for 5 model years = 38 claims

Expected Extended Warranty Claims from States/Provinces

Claims are from the higher percentile corrosion environments. There is an absence of claims
from <50th percentile.

MA1 MD1 ME1 MI2

MO1l NH1 NJ4 NYI10

OH1 ON3 PA5 PQ1

TX1 VT5 WwWvl

Random Production Dates
The build dates of vehicles for all warranty claims were not concentrated and suggest there was
not a quality issue for a certain build range or ranges.

Typical VOQ Rates (Customer complaints to NHTSA) for 1999 - 2003 Model Years Pick-Up only
GM - 30

Ford - 25

DCX - 12

Random Vehicle Survey does not Indicate a pervasive issue.

38 vehicles ranging from 4 to 9 years of service and from random locations have shown an
absence of corrosion in the lower percentile corrosion environments. This does not appear to be
a systemic issue.

Anecdotal Dealer Service Manager Information
Dealer service is not associating corroded pipes with the ABS module location

GM Material Engineering analysis (STR 27235) of brake pipes from the incident (discovery)
vehicle in PA concluded that the components met plating specifications:
e The galfan plating thickness ranged from 4um to 10um; which met the 3um minimum
thickness requirements.
e The Al rich epoxy topcoat paint thickness ranged from 4um to 17um; which met the 3um
minimum thickness requirements.

Corrosion Eng: No specific reason for this anomaly. Requires more in depth analysis.

GM Confidential Page 2 of 2 3/14/2011



HO799
HO0800
H0810
H0812
H0813
HO0815
H0816
HO0817
H0818
H0819
H0822
H0823
HO0830
HO0831
HO0840
HO0841
H0847
HO0851
HO0852
HO0853
HO0854
HO0855
HO0857
H0858
HO0859
HO0860
HO0861
H0862

Pipe, Brake - Repair

Pipe, Brake - Master Cyl To Connector - Replace

Pipe, Brake - Master Cyl To Modulator Valve - Replace

Pipe, Brake - Master Cyl To ABS Modulator Valve - Front - Replace

Pipe, Brake - Master Cyl To ABS Modulator Valve - Rear - Replace

Pipe, Brake - ABS Modulator Valve To Junction Block - Replace

Pipe, Brake - ABS Modulator Valve To Wheel - Right Front - Replace

Pipe, Brake - ABS Modulator Valve To Wheel - Left Front - Replace

Pipe, Brake - Master Cyl To Combination Valve Flex Hose - Primary - Replace
Pipe, Brake - Master Cyl To Combination Valve Flex Hose - Secondary - Replace
Pipe, Brake - Master Cyl To Combination Valve - Front - Replace

Pipe, Brake - Master Cyl To Combination Valve - Rear - Replace

Pipe, Brake - Master Cyl To Wheel - Right Front - Replace

Pipe, Brake - Master Cyl To Wheel - Left Front - Replace

Pipe, Brake - Master Cyl To Wheel - Right Rear - Replace

Pipe, Brake - Master Cyl To Wheel - Left Rear - Replace

VALVE/MASTER CYLINDER TO REAR BRAKES.

Pipe, Brake - ABS Modulator Valve To Proportioner Valve - Right Rear - Replace
Pipe, Brake - ABS Modulator Valve To Proportioner Valve - Left Rear - Replace
Pipe, Brake - Proportioner Valve To Wheel - Right Rear - Replace

Pipe, Brake - Proportioner Valve To Wheel - Left Rear - Replace

Pipe, Brake - Proportioner Valve To Junction Block - Replace

Pipe, Brake - ABS Modulator Valve To Wheel - Right Rear - Replace

Pipe, Brake - ABS Modulator Valve To Wheel - Left Rear - Replace

Pipe, Brake - ABS Modulator Valve To Rear Hose - Replace

Pipe, Brake - Combination Valve To Front Wheel - Right - Replace

Pipe, Brake - Combination Valve To Front Wheel - Left - Replace

Pipe, Brake - Combination Valve To Front Junction Block - Replace



#1

Make : CHEVROLET Model : C1500 Year : 1999
Manufacturer : GENERAL MOTORS CORP.

Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10156446 Number of Deaths: 0
Date of Failure: March 22, 2006

VIN : 2GCEK19TOX1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES, LINES/PIPING, AND
FITTINGS

Summary:

AFTER CHANGING ALL FOUR BRAKE ROTORS AND BRAKE PADS BECAUSE THEY WERE BADLY
RUSTED, MY BRAKES FAILED SOON AFTER LEAVING HOME . A PIN HOLE LEAK DEVELOPED IN THE
BRAKE LINE BECAUSE OF RUST. THE LEAK WAS IN A PLACE THAT WAS NOT ACCESSIBLE BY ME. | HAD
TO HAVE THE VEHICLE TOWED TO A DEALER FOR REPAIRS. THEY FOUND FOUR BADLY RUSTED BRAKE
LINES AND REPLACED ALL FOUR AT A COST OF $953.16. THE TOWING CHARGES WERE COVERED BY
MY ALLSTATE AUTO CLUB. | FORGET TO REQUEST THE OLD PARTS. | WAS FORTUNATE THE FAILURE
OCCURRED SHORTLY AFTER LEAVING HOME AND DID NOT CAUSE AN ACCIDENT LIKE THE FAILURE OF
THE RUSTED BRAKE LINE IN MY 1988 CHEVY TRUCK CAUSED. | REAR ENDED A CAR IN THAT INCIDENT.
*JB

#2

Make : GMC Model : C3500 Year : 1999
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10125920 Number of Deaths: 0
Date of Failure: June 17, 2005

VIN : 1GTHC33J7XF...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES, LINES/PIPING, AND
FITTINGS

Summary:

DT: CONTACT HAS 1999 GMC,. HE HAD TO REPLACE THE BRAKE LINES 6 TIMES. THE BRAKE LINES
WERE CORRODED. WHEN THE BRAKE PEDAL WAS PRESSED THE BRAKE LINE BLEW OUT. CONTACT
LOST THE FRONT BRAKES ON 4 DIFFERENT OCCASIONS, AND LOST REAR BRAKES ONLY ONCE.
VEHICLE HAS NOT BEEN TO A SERVICE DEALER FOR REPAIRS. CONTACT HAS REPLACED THE BRAKE
LINES WITH AFTER MARKET EQUIPMENT.*AK




#3
Make : CHEVROLET Model : C2500 Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10137283 Number of Deaths: O
Date of Failure: July 22, 2005
VIN : 1IGCGK24UOQYE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES, LINES/PIPING, AND
FITTINGS

Summary:
DT: THE CALLER SAID BRAKE LINES RUSTED. HE BELIEVED THE REAR BRAKES WERE AFFECTED.
DEALER SAID THERE WAS A PROBLEM WITH RUST AND CORROSION. MANUFACTURER OFFERED NO
HELP. THE FIRST FAILURE WAS REPAIRED , AND THE SECOND TIME THERE WAS A DIFFERENT

SECTION.*AK
#4
Make : CHEVROLET Model : SILVERADO 1500 Year : 1999
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10169454 Number of Deaths: 0

Date of Failure: September 16, 2006
VIN : 1GCEK14V8XE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES,
LINES/PIPING, AND FITTINGS

Summary:
| HAVE A 1999 CHEVROLET SILVERADO PICK UP TRUCK THAT THE BRAKE LINES
HAVE CORRODED AND FAILED RENDERING THE BRAKES USELESS. FORTUNATELY,
THIS HAPPENED IN MY DRIVEWAY AND NOT ON THE HIGHWAY. | HAVE HAD TO HAVE
ALL THESE LINES REPLACED. THIS TRUCK IS ONLY 7 YEARS OLD AND MY SERVICE
GARAGE HAS STATED TO ME THAT THEY REPLACE BRAKE LINES ON LATE MODEL
CHEVROLET TRUCKS AT LEAST ONCE A MONTH. | HAVE WRITTEN CHEVROLET ABOUT
THIS PROBLEM AND | DID NOT RECEIVED A RESPONSE. | BELIEVE THERE IS A
SERIOUS PROBLEM WITH THE BRAKE LINE MATERIAL OR MANUFACTURE OF THESE
ITEMS. *NM



#5

Make : CHEVROLET Model : SILVERADO 1500 Year : 1999
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0

ODI ID Number : 10169454 Number of Deaths: 0

Date of Failure: September 16, 2006

VIN : 1GCEK14V8XE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES,
LINES/PIPING, AND FITTINGS

Summary:
| HAVE A 1999 CHEVROLET SILVERADO PICK UP TRUCK THAT THE BRAKE LINES
HAVE CORRODED AND FAILED RENDERING THE BRAKES USELESS. FORTUNATELY,
THIS HAPPENED IN MY DRIVEWAY AND NOT ON THE HIGHWAY. | HAVE HAD TO HAVE
ALL THESE LINES REPLACED. THIS TRUCK IS ONLY 7 YEARS OLD AND MY SERVICE
GARAGE HAS STATED TO ME THAT THEY REPLACE BRAKE LINES ON LATE MODEL
CHEVROLET TRUCKS AT LEAST ONCE A MONTH. | HAVE WRITTEN CHEVROLET ABOUT
THIS PROBLEM AND | DID NOT RECEIVED A RESPONSE. | BELIEVE THERE IS A
SERIOUS PROBLEM WITH THE BRAKE LINE MATERIAL OR MANUFACTURE OF THESE

ITEMS. *NM
#6
Make : CHEVROLET Model : SILVERADO 2500 Year : 1999
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10161138 Number of Deaths: 0

Date of Failure: June 28, 2006

VIN : 1GCGK29UGXE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

DT*: THE CONTACT STATED THAT THE VEHICLE HAD TROUBLE STOPPING
WHEN DRIVEN 15 MPH. THE HYDRAULIC BRAKES WOULD DEPRESS TO THE
GROUND WHEN PRESSURE WAS APPLIED UNDER NORMAL BRAKING. THE
VEHICLE'S EMERGENCY BRAKE WAS APPLIED TO HELP STOP THE VEHICLE.
THE CONTACT INSPECTED THE VEHICLE AND NOTICED A FLUID SQUIRTED
OVER THE DRIVER SIDE REAR WHEEL, AND SHOCK ABSORBER. CHUNKS OF
RUST WERE ALSO OBSERVED WHERE THE BRAKELINE FRACTURED WHICH
WAS HOOKED TO THE BACK AXLE. THE VEHICLE WAS DRIVEN HOME. THE
MANUFACTURER WAS CONTACT ON 06/29/06 WHO DETERMINED THAT THERE
WAS NO RECALL OR REMEDY. THE DEALER HAS YET TO BE CONTACTED.
THERE WAS NO WARNING PRIOR TO THE INCIDENT. THE INCIDENT OCCURRED
ON A DRY AND FLAT SURFACE. ALL 5 BRAKE LINES CONNECTED TO THE ABS
UNIT WERE BADLY RUSTED. UPDATED 07/25/06. *JB



#7

Make : CHEVROLET Model : AVALANCHE 1500 Year : 2002
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10209961 Number of Deaths: 0

Date of Failure: November 23, 2007
VIN : 3GNEK13T42G...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

TL*THE CONTACT OWNS A 2002 CHEVROLET AVALANCHE 1500. WHILE
DRIVING 55 MPH, THE VEHICLE WOULD NOT STOP. THE BRAKE PEDAL
EXTENDED TO THE FLOOR WHEN IT WAS DEPRESSED. THE CONTACT HAD TO
DOWNSHIFT AND CRUISE TO A STOP. AS OF NOVEMBER 26, 2007, THE DEALER
HAD NOT INSPECTED OR REPAIRED THE VEHICLE. THE CONTACT FELT THAT
THE RUSTED BRAKE LINES CAUSED THE FAILURE. THE CURRENT AND
FAILURE MILEAGES WERE 93,800.

#8
Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 897872 Number of Deaths: 0

Date of Failure: May 1, 2001
VIN : 2GCEK19T6Y1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

WHILE PULLING INTO DRIVEWAY BRAKES WENT OUT, AND CONSUMER HAD
TO STOP VEHICLE WITH EMERGENCY BRAKE. WHEN LOOKING UNDER
VEHICLE NOTICED BRAKE FLUID LEAKING, AND THE BRAKE LINE WAS BROKEN.
PLEASE PROVIDE ANY FURTHER INFORMATION.*AK



#9

Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10136069 Number of Deaths: 0

Date of Failure: September 7, 2005
VIN : 1GCEK19TOYE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

BRAKE LINES (PIPES) ARE RUSTED SO SEVERELY THAT ALL FLUID
SUDDENLY LEAKED OUT AS | WAS DRIVING IN HEAVY TRAFFIC. THE RUSTING
CONDITION MUST HAVE ORIGINATED WHEN THE VEHICLE WAS
MANUFACTURED, AS | REPORTED BRAKE PROBLEMS TO THE DEALER FROM
WHOM | PURCHASED THE VEHICLE. AFTER SEVERAL COMPLAINTS THE
DEALER MADE MAJOR REPAIRS IN 2002 ON THE BRAKES DUE TO RUSTED OUT
COMPONENTS, BUT DID NOT REPLACE THE HYDRAULIC LINES. THE SERVICE
MANAGER EXCLAIMED THAT HE HAD NEVER SEEN SO MUCH RUST ON BRAKE
SYSTEMS. AS A RETIRED PROFESSOR, HAVING TAUGHT METALLURGY AND
INDUSTRIAL MATERIALS, THERE ARE METAL TREATMENT PROCEDURES THAT
MUST BE FOLLOWED WHEN MANUFACTURING PIPING FOR VEHICLE
HYDRAULIC SYSTEMS. OBVIOUSLY, GENERAL MOTORS USED INFERIOR PARTS
AND MATERIALS IN BRAKE SYSTEMS. IF THEY DO NOT RECALL ALL VEHICLES
WITH BRAKE COMPONENT RUSTING PROBLEMS, MANY ACCIDENTS WILL
OCCUR. THE VEHICLE | AM REPORTING IS CURRENTLY UNDER REPAIR AND
THE COST ESTIMATES BY THE SERVICE DEPARTMENT AT TOM GILL
CHEVROLET IN FLORENCE, KENTUCKY ARE QUOTED AT $1500.00, OR MORE.
BRAKE LINES SHOULD NOT RUST OUT IN FIVE YEARS. | HAVE NEVER HAD
RUSTED OUT BRAKES LINES ON ANY OF 14 VEHICLES | HAVE OWNED.
GENERAL MOTORS IS RESPONSIBLE FOR THE PENDING REPAIR COSTS, AND
IF PAST HISTORY IS AN INDICATION, THEY WILL DENY RESPONSIBILITY AND
BLAME THE CONSUMER ONE MORE TIME. *JB



#10

Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10141285 Number of Deaths: 0

Date of Failure: June 1, 2005
VIN : 2GCEC19T1VY1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

DT: THE CONTACT STATES THAT HE HAS EXPERIENCED SOME PROBLEMS
WITH THE BRAKING SYSTEM. A FEW DAYS AGO THE BRAKE PEDAL WENT ALL
THE WAY TO THE FLOOR. UPON INSPECTION HE DISCOVERED THAT THE
BRAKE LINE COMPLETELY RUSTED. HE WAS LEFT WITH ONLY SECONDARY
BRAKES OR JUST THE EMERGENCY BRAKE. THIS SAME PROBLEM OCCURRED
ABOUT FOUR MONTHS AGO. DURING THE FIRST BRAKE FAILURE THE ABS
LIGHT ILLUMINATED ON THE DASHBOARD. THREE BRAKE LINES HAVE BEEN
REPLACED BY THE CONTACT AT THIS TIME. HE PLANNED TO REPLACE ALL
THE BRAKE LINES. *AK

#11
Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10099466 Number of Deaths: 0

Date of Failure: November 1, 2004
VIN : 2GCEC19T7Y1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:
WHILE DRIVING BRAKE LINE BUSTED DUE TO CORROSION. *AK ALL THE
BRAKE LINES TO THE FRONT WHEEL AND FROM THE MASTER CYLINDER
WERE UNSAFE DUE



#12

Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10120805 Number of Deaths: 0

Date of Failure: May 11, 2005
VIN : 1IGCEK14W5YE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:
DT CONTACT STATED THAT ALL THE VEHICLE'S BRAKE LINES BROKE. WHEN
THE BRAKE WAS PRESSED IT PULSATED AND THE PEDAL WENT TO THE

FLOOR. *NM
#13
Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10101736 Number of Deaths: 0

Date of Failure: November 19, 2004
VIN : 1GCEK19T2YE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

THE BRAKE LINES RUSTED, AND BRAKE FLUID SPILLED ON THE FLOOR
WHILE VEHICLE WAS PARKED IN THE GARAGE. THE BRAKE LINE WAS
DISCOVERED TO BE CORRODED AND THE PARKING BRAKE DID NOT WORK.*AK
THE CONSUMER STEPPED ON THE BRAKE PEDAL TO PUT THE VEHICLE INTO
DRIVE WHEN THE BRAKE PEDAL HIT THE FLOOR. THE CONSUMER THEN HIT
THE PARKING BRAKE WHICH ALSO HIT THE FLOOR. THE CORRODED LINES
LEAKED BETWEEN THE MASTER CYLINDER AND THE ABS UNIT. THE
CONSUMER HAS THE CORRODED LINES IN HIS POSSESSION. *NM



#14

Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10046248 Number of Deaths: 0

Date of Failure: November 1, 2003
VIN : 1GCGC24U4YE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

THE BRAKE LINE LOCATED ON THE OUTSIDE OF THE FRAME RUSTED. THE
LINE WAS COVERED WITH A THIN SPRING ,AND ANY TIME IT RAINED OR THE
VEHICLE WENT THROUGH WATER, THE SPRING HELD WATER RIGHT NEXT TO
THE LINE, CAUSING THE LINE TO RUST. THE DEALER REPLACED THE BRAKE
LINE AT THE EXPENSE OF THE CONSUMER.*AK *PH

#15
Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10146758 Number of Deaths: 0

Date of Failure: December 24, 2005
VIN : 1GCGK29U1YE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

DT*:THE CONTACT STATED THE BRAKES FAILED TO STOP THE VEHICLE.
THE EMERGENCY BRAKE WAS USED TO COMPLETELY STOP THE VEHICLE.
THERE WERE NO WARNING INDICATORS PRIOR TO COMPLETE BRAKE
FAILURE. THE VEHICLE WAS TAKEN TO THE AN INDEPENDENT REPAIR SHOP,
AND UPON INSPECTION THEY DISCOVERED THE BRAKE LINE WAS
COMPLETELY RUSTED. ALSO, THE REPAIR SHOP PERSONNEL DETERMINED
PREMATURE RUSTING OF OTHER METAL BRAKE LINES. *AK



#16

Make : CHEVROLET Model : SILVERADO Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10155753 Number of Deaths: 0

Date of Failure: February 28, 2006
VIN : 2GCEK19T2Y1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

ALL OF THE BRAKE LINES RUSTED THROUGH CAUSING A COMPLETE BRAKE
FAILURE ON THE 2000 SILVERADO TRUCK. HAD TO HAVE ALL OF THE LINES
REPLACED ALONG WITH THE CALIPERS. TRUCK HAD APPROXIMATELY 52590
MILES. *JB

#N/A Note: 10172982 below is FUEL line corrosion. Reference only.
Results : 1 | All records displayed

Make : CHEVROLET Model : SILVERADO 1500 Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10172982 Number of Deaths: 0

Date of Failure: November 1, 2006
VIN : 1GCEK14T9YZ...

Component: FUEL SYSTEM, GASOLINE:DELIVERY:HOSES, LINES/PIPING, AND
FITTINGS

Summary:
FUEL LINES RUNNING UNDER THE TRUCK ARE RUSTED , CAUSING A LEAK
WHEN THE TRUCK IS RUNNING AND THEREAFTER UNTIL THE FUEL LINE IS
DRAINED WHEN THE MOTOR IS TURNED OFF. *NM




#17

Make : CHEVROLET Model : SUBURBAN Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 751613 Number of Deaths: 0

Date of Failure: September 2, 2001
VIN : 3GNFK16T7YG...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:
BRAKE LINE FAILURE THAT WOULD HAVE CAUSED BRAKE FAILURE. *AK

#18
Make : GMC Model : SIERRA Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10140508 Number of Deaths: 0
Date of Failure: June 10, 2005
VIN : 1GTFC24T4YE...
Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS
Summary:
BRAKE LINES CORRODED (RUSTED). *JB
#19
Make : GMC Model : SIERRA Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 8017692 Number of Deaths: 0

Date of Failure: August 22, 2002
VIN : 2GTEC19T6Y1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:
WHILE DRIVING REAR BRAKE LINE SNAPPED, CAUSING FLUID TO LEAK OUT,
AND RESULTING IN HEAVY VIBRATION. WILL BE HARD TO STOP. *AK



#20

Make : GMC Model : SIERRA Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No

Number of Injuries: 0
ODI ID Number : 10134578

Date of Failure: July 28, 2005
VIN : 2GTEK19T8Y1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:
DT:-THE OWNER HAD PROBLEMS WITH THE LOW SPEED BRAKE
APPLICATIONS WHEN COMING TO A STOP AT STOP SIGNS. THE ABS
PROBLEMS BEGAN LAST YEAR. THE OWNER HAD TO HAVE THE FRONT WHEEL
SENSORS AND RINGS REPLACED. THE BRAKES WORKED OKAY FOR A WHILE.
THEN ON JULY 28 2005 WHILE DRIVING AT 30 MPH AND APPROACHING A RED
LIGHT TRIED TO STOP BUT THE BRAKES FAILED. COULD NOT STOP AND HIT
THE CURB. THE OWNER ADDED A QUART OF BRAKE FLUID AND LOOKED
UNDERNEATH AND SAW THE BRAKE FLUID SQUIRTING OUT OF THE BRAKE
LINES. THEN, AT HOME THE OWNER LET THE VEHICLE SIT AND THE REST OF
THE BRAKE FLUID DRAINED OUT. THEN, THE OWNER CALLED GMC, AND TOLD
THEM WHAT HAPPENED. HE DID NOT THINK IT WAS NORMAL FOR THE BRAKE
LINES TO RUST AT 47,000 MILES. GMC ADVISED THE OWNER TO TAKE THE CAR
TO THE LOCAL DEALERSHIP, WHO KEPT THE CAR FOR ONE WEEK. GMC SENT
AN INVESTIGATOR WHO COULD NOT FIND A LEAK IN THE BRAKE LINES. THE
INSPECTOR WAS CONTACTED BY THE OWNER ,AND THE OWNER ASKED IF
THE INSPECTOR HAD FILLED THE BRAKE FLUID AND PUSHED THE BRAKE AND
HE SAID NO. THE OWNER ASKED HOW CAN THE FLUID LEAK OUT IF BRAKE
FLUID WAS NOT PUT IN. THEN, THE OWNER EXAMINED THE BRAKE LINES AND
SAW THAT THEY WERE RUSTED/CORRODED. THE OWNER CONTACTED GMC
AGAIN ADVISING GMC THAT THE INSPECTOR HAD NOT FILLED THE BRAKE
LINES. GMC DENIED THE OWNER'S CLAIM. HOWEVER, THE OWNER DID NOT
KNOW WHY THE BRAKE LINES RUSTED. THE DEALERSHIP ADVISED THAT THE
OWNER THAT HE WOULD HAVE TO PAY FOR THE REPAIR OF RUSTED BRAKE
LINES. THE OWNER PAID THE REPAIR COST. UPON INSPECTION OF THE
VEHICLE THE OWNER NOTICED THE BRAKE LINES WERE ONLY PARTIALLY
REPLACED. THE COST OF REPAIRS WAS $894.78 FOR ABOUT 4 FEET OF BRAKE
LINES.*AK

Number of Deaths: 0



#21

Make : GMC Model : SIERRA 1500 Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10169452 Number of Deaths: 0

Date of Failure: September 25, 2006
VIN : 2GTEC19VXY1...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

ON 9-25-06 | WAS DRIVING TO WORK AND LOST MY BRAKES . AFTER
STOPPING | NOTICED BRAKE FLUID LEAKING FROM UNDER MY PICKUP
.TOOK THE TRUCK TO THE DEALER AND WAS TOLD THE HYDRAULIC BRAKE
LINE WAS CORRODED FROM THE FRONT OF THE TRUCK TO THE BACK
.HAVING BRAKE LINE REPLACED . *NM

#22
Make : GMC Model : SIERRA 2500 Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10188274 Number of Deaths: 0

Date of Failure: April 18, 2007
VIN : 1GTGK29UG6YE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

TL*THE CONTACT OWNS A 2000 GMC SIERRA 2500. THE CONTACT
STATED THAT THE VEHICLE HAS A LEAK IN THE BRAKE LINE THAT FLOWS
BELOW THE FRAMEWORK. THIS FAILURE CAUSES THE VEHICLE TO LOSE

BRAKING ABILITY. WHILE DRIVING 35 MPH IN DRY CONDITIONS, THE
CONTACT HAD TO DEPRESS THE BRAKE PEDAL TO THE FLOORBOARD IN
ORDER TO STOP THE VEHICLE. THE CONTACT BROUGHT THE VEHICLE TO
THE DEALER WHO FOUND RECALL # 00V345000 FOR THE SERVICE BRAKES,
HYDRAULIC:FOUNDATION COMPONENTS:HOSES, LINES/PIPING, AND
FITTINGS. THE CONTACT'S VEHICLE IS EXCLUDED FROM THE RECALL. HE
ADDS BRAKE FLUID EVERYDAY TO ENSURE THE VEHICLE STOPS
PROPERLY. THE CURRENT AND FAILURE MILEAGES WERE 100,000.




#23

Make : GMC Model : SIERRA 2500 Year : 2000
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10174241 Number of Deaths: 0

Date of Failure: November 25, 2006
VIN : 1GTGK24USYE...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:
2000 GMC 2500 SIERRA BRAKE LINES RUSTING THROUGH AT FRAME CLIP
NEAR LEFT FRONT WHEEL. ALL BRAKE LINES VERY RUSTED. *JB

#24
Make : GMC Model : YUKON Year : 2000

Manufacturer : GENERAL MOTORS CORP.
Number of Injuries:

Crash : No Fire : No 0
ODI ID Number : 10128333 Number %f Deaths:

Date of Failure: April 4, 2005
VIN : 1GKEC13T4YJ...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

DT: THE CONTACT OWNS A 2000 GMC YUKON. THE CONSUMER
EXPERIENCED TOTAL BRAKE FAILURE AT A LOW SPEED ON A BUSY
INTERSECTION. THE DEALERSHIP LATER FOUND THAT THE STAINLESS BRAKE
LINES RUSTED THROUGH. THERE WAS NO PRIOR WARNING. THE ROAD
CONDITION WAS PAVEMENT ON A DRY ROAD. THE FAILURE OCCURRED UNDER
NORMAL BRAKING. THE CONSUMER HAD THE REPAIR PERFORMED ON HER
VEHICLE. THIS IS THE FIRST TIME SHE HAS EXPERIENCED BRAKING
PROBLEMS. REPAIR INVOICES ARE AVAILABLE. THE VEHICLE HAD TO BE
TOWED TO THE DEALERSHIP. *NM *JB



#25

Make : CHEVROLET Model : SILVERADO 1500 HD Year : 2001
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10196371 Number of Deaths: 0

Date of Failure: June 29, 2007
VIN : 2GCEK19V411...

Component: SERVICE BRAKES, HYDRAULIC:POWER
ASSIST:HYDRAULIC:HOSES, LINES/PIPING, AND FITTINGS

Summary:
REAR BRAKE LINE FAILURE DUE TO ROTTING LINE. CATASTROPHIC BRAKE
FAILURE.... NO FRONT OR REAR BRAKES. ALL BRAKE LINES NEED TO BE
REPLACED. LUCKILY NO CRASH OR INJURIES WITH THIS INCIDENT, BUT
VEHICLE NEEDED TO BE TOWED TO REPAIR SHOP. *TR

#26
Make : CHEVROLET Model : TAHOE Year : 2001
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10206351 Number of Deaths: 0

Date of Failure: September 20, 2007
VIN : 1GNEK13T441J...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION
COMPONENTS:HOSES, LINES/PIPING, AND FITTINGS

Summary:

BRAKE FAILURE. COMPLETE LOSS OF BRAKE FUNCTION WITHOUT
WARNING. MASTER CYLINDER REPLACED, BUT DID NOT CORRECT. HAD TO
REPLACE 2 BRAKE LINES. BOTH HAD RUSTED THOURGH (BESIDE THE FRAME
UNDER THE DRIVERS SEAT). THE 2 FAILED BRAKE LINES EACH HAD AT LEAST
10 RUST BLISTERS THAT COULD EASILY RUPTURE. VEHICLE WAS NOT FROM
THE NORTH EAST OR NEAR THE OCEAN.



#27

Make : CHEVROLET Model : SILVERADO Year : 2002
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10160497 Number of Deaths: 0

Date of Failure: February 8, 2006
VIN : 1GCEK19T22Z...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES,
LINES/PIPING, AND FITTINGS

Summary:

2002 SILVERADO K1500 BRAKE PEDAL FAILED TO STOP THE VEHICLE. *TS
***NAR*** THE CONSUMER WAS TOLD ALL OF THE BRAKE LINES BETWEEN THE
MASTER CYLINDER AND ELECTRO HYDRAULIC CONTROL UNIT WERE RUSTED AND
SOME WERE LEAKING FLUID. *JB

#28
Make : CHEVROLET Model : SILVERADO Year : 2002
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10168116 Number of Deaths: O

Date of Failure: September 10, 2006
VIN : 1GCHK23U92F...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES,
LINES/PIPING, AND FITTINGS

Summary:

2002 CHEVY SILVERADO WAS BEING DRIVEN AND A STEEL BRAKE LINE POPPED
WHILE BRAKING FOR A DOWNHILL GRADE, CAUSING LOSS OF BRAKING. IF WE HAD
BEEN TOWING OUR HORSE TRAILER AN ACCIDENT WOULD CERTAINLY HAVE
OCCURRED. THE BRAKE LINE IS SEVERELY ROTTED AND RUST FLAKES OFF EASILY.
THE LINE IS HELD TO THE FRAME, UNDER THE CAB AND NOT IN A LOCATION WHERE
DAMAGE OR WEAR SHOULD OCCUR. THE VEHICLE IS TOO NEW AND HAS LOW MILES
(55K) AND THIS FAILURE SHOULD NOT HAVE HAPPENED. *JB



#29

Make : CHEVROLET Model : SILVERADO 1500 Year : 2002
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10199947 Number of Deaths: O

Date of Failure: July 14, 2007
VIN : 2GCEC19V521...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES,
LINES/PIPING, AND FITTINGS

Summary:

TL*THE CONTACT OWNS A 2002 CHEVROLET SILVERADO 1500. WHILE DRIVING

30 MPH THE VEHICLE LOST THE ABILITY TO STOP WHEN HE ATTEMPTED TO MAKE
A TURN. THE ROAD CONDITIONS WERE NORMAL. THE VEHICLE WAS TOWED TO

THE DEALER AND THEY STATED THAT THE BRAKE LINES RUSTED WHICH CAUSED

BRAKE FLUID TO LEAK. THE DEALER REPLACED TWO BRAKE LINES AND THE
CONTACT WAS ADVISED TO REPAIR THE OTHER BRAKE LINES THAT STARTED TO

RUST. THE CURRENT AND FAILURE MILEAGES WERE 90,000.

#30
Make : CHEVROLET Model : SILVERADO 2500 HD Year : 2002
Manufacturer : GENERAL MOTORS CORP.
Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10180807 Number of Deaths: O

Date of Failure: January 24, 2007
VIN : 1GCHK29UO2E...

Component: SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:HOSES,
LINES/PIPING, AND FITTINGS

Summary:

TL* - THE CONTACT STATED THAT WHILE DRIVING AT 10 MPH THE 2002
CHEVROLET SILVERADO THE HARD BRAKE LINE RUPTURED. T THERE WERE NO
WARNING INDICATORS. . THE CONTACT HAD JUST PICKED UP THE VEHICLE FROM
THE DEALER AFTER HAVING ROUTINE MAINTENANCE PERFORMED ON THE
VEHICLE. THE DEALER DIAGNOSED THE FAILURE AS THE BRAKE LINE HAVING
CORRODED. *AK




TREAD Summary Data Analysis 18.0

Comments:

Ass:gnment from Dwyane Davidson - break out the 25 VOQ brake line corrosion cases by alleged cause and|

location.

,,,,,, B _GMID: GZ3D2H
Perlod Being Revuewed: All Quantity K-Score
Make:| Al = - customer Complaints | 0] ;
e Model Name:| All [ - Field Reports ol
Model Year:| All Available > -voQ . 57
Vehicle Platform:| GMT800 . L] - warranty (QwIK) o
NHTSA Category:| 03-Service Brake = Total Number of Records: | 57 o
Reason for Review:| Ad-Hoc - E ~ Number of Records Reviewed:| 57|
Microstrategy Date Pull: 8/13/2007 %ofTotal|  100%
Est Time To Complete: |1 Hour

Number
Top Data Source(s) of % of
g5 g 3 General Description of Alleged Incident* Records| |ncidents
VOQ other brake line issues ) R
vOQ BRAKE LINES RUSTED - GENERAL DESCRIPTION 14] 2456 o
VOQ BRAKE LINE ALONG FRAME RUSTED. 2 F | e
VOQ BRAKE LINES NEAR THE MASTER CYLINDER RUSTED 2 3.51
VOoQ BRAKE LINES WERE CORRODED - GENERAL DESCRIPTION 2 3.51
VOQ CORRODED LINES BETWEEN THE MASTER CYLINDER AND THE ABS UNIT 2 2
BATTERY ACID/CORROSION HAD DRIPPED ONTO THE LINE NEAR MASTER o
VOQ CYLINDER 1 1.75
VOoQ BRAKE LINES RUSTING THROUGH AT FRAME CLIP NEAR LEFT FRONT 1 T
BRAKE LINES TO THE FRONT WHEEL AND FROM THE MASTER CYLINDER
VOQ CORRODED 1 1.75
\\ \ M 0.00
¢ /\\ il 0.00
: N 7 0.00 i
L 0.00|
i 0.00
\ gogl
0.00
gogl
0.00] sy
0.00
e
0.00
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Master Cylinder Usage

Master Master
Model Cylinder Cylinder Model/Option Restriction Fluid Differential
Bore Level Pressure
Years Part X Statement .
Dia. Sensor Switch
Number
(mm)
1999, 1802419 1 34 | cK100200(00) &IC5 Yes No
1802419 CK100(00) &JC5,
2000, 2001 4 34 | cK100(00) 8JE18JIH5 ves No
1999, 2000 1802419 37 | CK200(00) &JH6 Yes No
2001, 180‘71132 37 | CK100200300(00) &JH6/JH7 |  Yes No
1509166 CK100(00) &JC5,
2002, 1 34 | cK100(00) 8JE18JH5 Yes No
1509166 CK100(00) &JH5-JEL,
2002, 2 37| CK100200300(00) &JHE/IH7 Yes No
2003, 1503787 31.8 | CK100(00) &JC3/JC4-JL4 No Yes
2003, 1508801 31.8 | CK100(06) &JCA&JILA Yes Yes
2003, 1503898 34 | K100(0636) &JH2&JL4 Yes Yes
1506594 CK100(43) &JH6,
2003, 6 37 | cK200300(00) &JHE/IH7-JL4 | YES No
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	1 Scope
	1.1 The coating is suitable for internally and externally threaded and nonthreaded ferrous parts where high levels of corrosion protection are required. When applied over steel that is to be coupled to aluminum, the coating provides exceptional galvanic
	1.2 This coating system shall be completely free of hexavalent chromate by July 2005. The final product shall conform to the requirements of GMW3059. All the approved sources listed in MATSPC database (section 6 Approved Sources) shall be hexavalent ch
	1.3 Typical Application. It is required that the internally threaded part (nut) be coated in a variable speed, canting centrifuge, which applies paint coating by a gravity flow-through system Parts without internal threads may be coated by other proces
	1.4 This specification is intended for use on carry over parts only. Contact Materials Engineering before using this specification on any new designs.
	1.5 Use of this finish on threaded surface and/or bearing surface of joints could affect the torque-tension relationship. It is recommended that a torque-tension study of the fastener joint be performed before releasing the finish on a new application.

	2 References
	2.1 External Standards/Specifications.
	2.2 GM Standards/Specifications.

	3 Requirements
	3.1 Appearance. The coating shall have a uniform gray/green appearance and shall be free from tears, sags, and excess coating which affects appearance and Performance. The coating shall not be oily or tacky to the touch. During normal handling practice,
	3.2 Thickness. When applied to threaded products, the coating shall not have an adverse effect on normal installation and removal practices. The zinc chromate plating thickness shall be minimum of 6 (m unless otherwise specified.
	3.2.1 The typical total coating thickness shall be 12 to 20 (m.
	3.2.2 The maximum thickness of coating which may be applied to threads on threaded products is limited by the basic thread size (tolerance h or H). After coating, parts must gage with appropriate basic size GO thread gage. Threads may be produced under

	3.3 Gasoline Resistance. Coated parts shall be exposed per GM9501P There shall be no color change or coating removal to previous surface or lifting or peeling of film or visible defect in the film after exposure.
	3.4 Corrosion Resistance. Parts coated to this specification shall be capable of withstanding neutral salt spray testing per GM4298P for a minimum of 400 h. After testing, there shall be no red rust on significant surfaces. (see 3.4.4.1 and 3.4.4.2).
	3.4.1 For normal production process, NSS test sha
	3.4.2 A periodic NSS test of the parts being processed on each line running this coating shall be conducted using sample size of three pieces minimum per line per shift.
	3.4.3 When this coating is specified for fasteners, the parts shall be power-driven, with properly maintained equipment, into a nut or tapped hole, in a manner simulated to production and perpendicular against a flat surface. After salt spray exposure, t
	3.4.4.1 Significant surfaces for test evaluation of fasteners shall be all exposed surfaces of the fastener when installed, including but are not limited to fastener heads, socket recess, sems washers and external surface of nuts. Fastener threads and po
	3.4.4.2 Significant surfaces on parts other than threaded fasteners shall be all surfaces.  Deep recesses, such as blind holes and the interior of tubes are excluded unless otherwise specified on the drawing


	3.5 Relief Of Embrittlement. All parts heat-treated or highly cold worked to the specified core hardness greater than HRC 32 or surface hardness HRC 35, which are processed through the hydrogen generating processes shall be processed per SAE/USCAR-5.
	3.5.1 When supplementary treatment is specified f

	3.6 Flexibility and Chip Resistance. The coating must withstand the normal extensions, flexing and compressions encountered by springs and spring clips during end product assembly, without evidence of flaking or loss of adhesion from the base metal. It s
	3.6.1 Panels or parts coated with the coating, excluding thread fasteners - under the discretion of the user, shall be exposed per GM9508P After exposed the minimum rating shall be 6.

	3.7 Adhesion Characteristics.  Part coated to this specification shall show no evidence of blistering or other appearance changes, other than a whitish blush, after exposure to humidity testing per GM4465P for 96 h, min. When tape tested per GM9071P, Met
	3.7.1 This test is applicable for initial approval and PPAP submission parts and yearly thereafter.  Sample size of 3 minimum shall be used for this test.

	3.8 Torque Tension Requirements. Machine threaded fasteners M6 and larger shall be subject to torque-tension monitoring through the use of surrogate Ml0 x 1.5 test bolts. Ten (10) surrogate bolts shall be processed with the production parts. A minimum 

	4 Manufacturing Process
	5 Rules and Regulations
	5.1 All materials supplied to this specification must comply with the requirements of GMW3001, Rules and Regulations for Material Specifications.
	5.2 All materials supplied to this specification must comply with the requirements of GMW3059, Restricted and Reportable Substances for Parts.

	6 Approved Sources
	7 Coding System
	8 Release and Revisions
	8.1 Release. This standard was originated and approved by the Finish Committee in April 1993.
	8.2 Revisions.
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