PE13-014
FORD
7/10/2013
Appendix E
Peer - Lawsuits and Claim



PE13-014 000247LCPV



PE13-014 000248LCPV



PE13-014 000249LCPV



PE13-014 000250LCPV



PE13-014 000251LCPV



PE13-014 000252LCPV



PE13-014 000253LCPV



PE13-014 000254LCPV



PE13-014 000255LCPV



PE13-014 000256LCPV



PE13-014 000257LCPV



PE13-014 000258LCPV



PE13-014 000259LCPV



PE13-014 000260LCPV



PE13-014 000261LCPV



PE13-014 000262LCPV



PE13-014 000263LCPV



PE13-014 000264LCPV



PE13-014 000265LCPV



PE13-014 000266LCPV



PE13-014 000267LCPV



PE13-014 000268LCPV



PE13-014 000269LCPV



PE13-014 000270LCPV






PE13-014 000272LCPV



PE13-014 000273LCPV



PE13-014 000274LCPV



PE13-014 000275LCPV



PE13-014 000276LCPV



PE13-014 000277LCPV



P

f
&4
i

PE13-014 000278LCPV



PE13-014 000279LCPV



PE13-014 000280LCPV






PE13-014 000282LCPV



PE13-014 000283LCPV



PE13-014 000284LCPV



PE13-014 000285LCPV



PE13-014 000286LCPV



PE13-014 000287LCPV



PE13-014 000288LCPV



PE13-014 000289LCPV



PE13-014 000290LCPV



PE13-014 000291LCPV



PE13-014 000292LCPV



PE13-014 000293LCPV



PE13-014 000294LCPV



PE13-014 000295LCPV



PE13-014 000296LCPV






PE13-014 000298LCPV






PE13-014 000300LCPV



PE13-014 000301LCPV



PE13-014 000302LCPV



PE13-014 000303LCPV



PE13-014 000304LCPV



PE13-014 000305LCPV



13

FARM BUREAU FINANCIAL SERVICES

Insurance « Investments

December 24, 2008 poRp 11 TR O
RN

FORD MOTOR COMPANY Qe
ATTN JULIE SZYMANSKI GEmL
PO BOX 70
DEARBORN Mi 48121-0070
RE: Date of Loss: 3/11/2007

Reference: 2006 Ford Pickup VIN #1FTsw21P76El N

Our Occurrence No:

Total Amount of Loss: $44,718.74
Our Insured:

Our Claim No:

Total Amount of Loss: $53,113.31

Dear Ms. Szymanski:

Our insureds made a report of damages arising out of the above occurrence. Our investigation
indicates this one-car accident resulted from a faulty steering mechanism. Therefore, we are

looking to Ford Motor Credit for reimbursement.

Enclosed is a copy of our supporting documents. A breakdown of damages is as follows:

Insured NN

Collision Travel Trailer
Deductible

2005 Polaris ATV

2006 Yamaha ATV

Insured I

Bodily Injury
Bodily Injury
Towing & Storage

Collision 2006 Ford Pickup
Deductible

Thank you for giving this matter your prompt attention.
Sincergly,

' Lo

lizabeth J Nelson AIC ARM CSRP

Subrogation Specialist Il|
515-225-5614

copy to: Bob Williams

5400 UNIVERSITY AVENUE * WEST DES MOINES, IowA 50266-5997 -

$41,283.00
500.00
1,424.68
1,511.06

$ 8,767.00
$ 1,000.00
$ 1,666.16
$42,346.00
$ 1,000.00

515.225.5400 -

www.fbfs.com

Securities & services offered through EquiTrust Marketing Services, LLC.* 877.860.2904, Member SIPC | Farm Bureau Life Insurance Company*
Farm Bureau Mutual Insurance Company* | Western Agricultural Insurance Company* I +Affiliated, and companies of Farm Bureau Financial Services
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REPORT

EXAMINATION OF COMPONENTS OF THE STEERING SYSTEM ON A FORD F-250 TRUCK

Re

Prepared for:

Mark Salem
SALEM BOYS AUTO
1025 West Warner
Tempe, Arizona 85284

Prepared by:

Lester E. Hendrickson, Ph.D.
Forensic Engineering Consultant
SEMTEC LABORATORIES
5025 South 33rd Street
Phoenjx, Arizona /85040

/

/

/

February 15, 2008
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BACKGROUND

On or about October 2, 2007, several components from the steering gear
assembly on a Ford F-250 were received from Mark Salem for examination.
According to Mr. Salem, these components were removed from a truck, VIN

#1FTSWZ1P76 M owned by [ that had been involved in

an accident in which loss of control was believed to be caused by an internal
" problem with the steering box gear.

In addition to these component parts, the steering linkage on the truck was
examined on two occasions, December 5, 2007, and again on December 12, 2007.

EXAMINATION

Steering Gear Components

The component parts received are shown in photo #1. They were identified by
tags on the bags as #1: Gear Housing; #2: Valve; #3: Sector/Pitman; and
#4: 6 Broken Gear Pieces.

Photo #2 shows the gear housing, photo #3 shows the valve, and photo #4 shows
the sector gear/pitman shaft. Photos #5 and #6 are closer views of the damaged
teeth on the rack gear. The center tooth in photo #5 is sheared off at the root,
while the teeth on either side of center show only contact damage at isolated
locations on the crown. Also, a large section of metal is broken out of the
cylindrical flange on the left end of the gear shown in photo #5. The spline is not
twisted or cracked.

Photo #7 shows three pieces that were determined to have broken out of the rack
gear. Photos #8 and #9 show these pieces re-positioned on the rack. Black wear
patterns are visible on both faces of each tooth. Note that the missing piece from
the cylinder is further broken into two, with fragments of the larger piece
missing, and contact damage at an isolated location on the smaller piece.

The nature of the damage to the rack gear suggests that wear may have been a
factor, and that the damage was caused by multiple loading events rather that a

single loading event.

Photo #10 shows the teeth on the sector gear on the pitman shaft. Two are
sheared off at the root while the third shows contact damage on the face and
crown. Photo #11 is another view of the damage. Photo #12 shows pieces of
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teeth that were determined to have broken from the sector gear. Note that one of
the two teeth is further broken into two pieces. Photos #13 and #14 show these
pieces re-positioned on the sector gear.

It is interesting that two adjacent teeth on the sector gear are sheared, yet on the
mating rack gear only one tooth is sheared off, and that is the center tooth. The
tooth adjacent to the center is not sheared, however the cylindrical flange on the
opposite side of the adjacent tooth is fractured. This damage pattern is
inconsistent with damage expected from a single external impact to the system.

The fracture surface on the piece from the center tooth on the rack gear was
examined with a scanning electron microscope (SEM). Photo #15 is a general
view of the fracture surface at a magnification of 20X. Two distinctly different
areas exist, separated by a ridge indicated with a red arrow in the photo. This
suggests that two separate cracks were involved in the fracture process, most
probably the result of two separate loading events. Photos #16 (at 100X) and
#17 (at 500X) shows more details of the fracture surface. Visible in photo #17 is
the classic dimple pattern associated with ductile shear fracture.

The interior of the gear housing shown in photo #1 was examined for debris. A
clean strip of filter paper was used to swipe the interior in an area where
numerous fine particles were discovered. Photo #18, taken through the lens of
an optical microscope, shows the oil and fine particles collected on the filter
paper. These were inserted into the chamber of the SEM and analyzed usmg

energy dispersive x-ray spectroscopy (EDS).

Photo #19 is an SEM photo at a magnification of about 50X. The bright spotty
particles visible in the photo are metal particles. The fibers are from the filter
paper. One particle marked EDS] in photo #19 is about 0.016 inches long and
about 0.008 inches wide. This is by far the largest metal particle in the photo.
Photo #20 shows the EDS spectrum generated by the particle. The only
significant peaks on the spectrum are from iron (Fe). The small silicon (Si) peak
is not significant. This result shows that the piece of metal is wear debris from
steel, which is predominantly iron.

The area enclosed by the yellow square and marked EDS2 in photo #19 was
analyzing by scanned the entire area. Photo #21 shows the resulting EDS
spectrum. Since scanning the entire area generates characteristic x-rays from
each of the numerous tiny particles within the area, the spectrum gives the
chemistry of all particles present. As can be seen in photo #21, the only
significant peak on the spectrum is iron (Fe). The large peak on the left end of
the spectrum, not labeled, is a carbon peak resulting mostly from the filter paper
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with a smaller contribution from oil. These small particles are wear debris from
steel parts.

The results of the EDS analysis show conclusively that there was a significant
amount of wear debris from steel components in the gear housing.

Inspection of the Vehicle.

The subject vehicle was inspected on two occasions at Salem Brothers Auto.
Photo #22 is a general view of the subject vehicle. Photo #23 and #24, taken after
the steering gear box had been removed, show the steering linkage with the tie
rod ends still attached to the spindle arms. Inspection of the linkage showed no

evidence of damage.

The driver’s side tie rod end was disconnected from the spindle arm. The
spindle is shown in photos #25 and #26. There is no damage to the cast iron
spindle arm. The bore in the arm was inspected and the diameter measured in
two perpendicular directions and found to be circular. Photo #27 shows the top
surface of the spindle arm, while photo #28 shows the bottom surface. The bore

is undistorted.

Photo #29 is a view of the driver’s side tie rod end, while photo #30 is a closer
view of the pin. This pin is not damaged.

CONCLUSIONS

Inspection of the steering linkage on the subject vehicle showed no evidence of
any distortion or damage to any of the component parts. These components are
the only direct connection to the pitman arm and shaft. Any external impact
force to the front end of the vehicle, if transmitted to the gears internal to the
steering gear box, would necessarily travel through the steering linkage. If such
force was of sufficient magnitude to cause ductile shear fracture of steering gear
teeth, component parts of the steering linkage such as the tie rod ends, spindle
arm or the splined end of the pitman shaft would, in terms of reasonable
scientific probability, also show evidence of distortion and mechanical damage.

Inspection of the fractured teeth on the steering gear showed conclusive evidence
that the dominant fracture mode was ductile shear. The nature of the damage to
the fractured teeth indicates that multiple force applications caused the damage.
The damage is inconsistent with what would be expected from the application of
a single impact force.

Evidence of wear was found, but there was no evidence of metal fatigue.
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Absent any evidence that an externally applied force acted on the steering
system, the alternative explanation for the force that caused the observed
steering gear damage is a force generated internally in the power assisted

steering system.
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