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U 3. Department Investigation; EA {(2-018
of Trensportation Prompted By: RQO02-002

Notional Highway | Date Opened: 08/15/2002 Date Closed: 08/22/2003
Tretitic Safety Principal Investigator: TERRI DRONEBURG
Adminisiration Subject: RAPID TIRE DEFLATION

Mamyfacturer: FORD MOTOR COMPANY
Products: 1999-2001 FORD F-350,430,550 &B350,450
Population: 872103

Problem Description: A TIRE VALVE STEM EJECTS WHILE THE VEHICLE IS IN MOTION,
RESULTING IN A SUBDEN AND RAPID LOSS OF TIRE PRESSURE

FAILURE REPORT SUMMARY

QDI Manufacturer Total
Complaints: 42 1107 1149
Crashea/Fires: 0 3 3
Injury Incidents: 0 0 0
# Injuries: 0 0 0
Fatality Incidents: ] 0 0
# Fatalities: 0 0 0
Other*: { 0 0
*Description of Other:

Action: CLOSE THIS INVESTIGATION. A SAFETY RELATED DEFECT TREND HAS NOT
BEEN IDENTIFIED.

Engineer: Temi Droneturg Dute: 08/22/2003
Div. Chief: Richard Boyd Date: 04/22/2003
Office Dir.: Kathleen C DeMeter Dae: 08/22/2003

Summary: THIS INVESTIGATION WAS OPENED ON CERTAIN FORD PICKUP TRUCKS
AND VANS TO EVALUATE THE EFFECTS OF A VALVE STEM EJECTION (WITH RAPID
AIR 1L.OSS) AND A SLOW LEAKING VALVE STEM ON VEHICLE HANDING. DURING THE
INVESTIGATION, ODI EVALUATED OVER 1,100 COMPFLAINTS AND WARRANTY
CLAIMS, CONDUCTED VEHICLE DYNAMIC TESTING ON A SUBJECT VEHICLE WITH
THE FAILURE MODE REPLICATED, INTERVIEWED QWNERS, AND EXAMINED
COMPLAINT VEHICLES IN THE FIELD.

THE RESULTS OF THE TEST PROGRAM INDICATES THE EFFECT OF A VALVE STEM
EJECTICN ON THESE VEHICLES 15 EASILY CONTROLLED, FURTHER, WITH A
POPULATION OF ALMOST 900,000 VEHICLES, HAVING TWO TO FOUR YEARS OF
EXPOSURE, ODI IS AWARE OF ONLY 3 MINOR CRASHES AND IS UNAWARE OF ANY
INJURIES.

THE SMALL NUMBER OF CRASHES RELATIVE TO THE LARGE FOPULATION OF
VEHICLES IS CONSISTENT WITH THE TESTING WHICH WAS PERFORMED.

THEREFORE, THIS INVESTIGATION IS CLGSED. SEE THE ATTACHED REPORT FOR
FULL TECHNICAI DETAILS,




Subject: Tire Velve Stem Ejects While Vehicie Is In Motion

EA Nomber: EA02-018

Subject Vehicles: 1999-2001 Ford F-350, F450, S50 tracks and
1999-3001 Ford E-350 and E-450 vans

Date Opened: 19-Aug-02  Deate Closed: 22- Aug-03

Basis:

This investigation is basad on the Office of Defects Investigation’s (ODI) receipt of 48
compiaints that allege tire valve failure and Ford’s submission of 1,085 related reports as
part of the Recall Query (RQO2-002). ODI opened RQO2-002 after a Ford safety recall,
which was implemented to addresa a potential safety risk during tire sexvicing, The recall
was not based on a rigk to motor vehicle safety during vehicle operation, Rather, the recall
addressed the possibility that some 1999 through 2001 F45(/550 chaseis cab vehicles
equipped with commmercial tires may have been produced with damaged tire valve stems
during ingtallation of the stems from the beginning of the 1999 mode] year through October
21, 2000, Because of the perticular characteristics of these commercial track tires, they are
gusceptible to parmanent damage if subjected to continued use in an under inflated
conclition, Ford copducted the recall becanse the damaged steel conds could canse a
sidewall zipper mipture while the tire was being serviced or inflated. A rupture of that
nature may result in a rapid loss of ait' pressure that could injure a person near the tire
<haing the installation and/or servicing procedurs.,

The primery allegation in thic investigation is that the tire valve stem ejects from the wheel
while the¢ vehicle is in motion, This may lead to sudden air loss duning vehicle operation,
which may cauge the tire to rapidly defiate (in lesa than 10 seconds) and result in a logs of
vehicle control. The logs of vehicle control was the primary iesue that ODI was concerned
with in this investigation. While the subject valves stems are used in many tires, this
investigation is limited to their use on the certain vehicles, The subject vehicles are large
trucks that are used m applications such as telephone repair trucks, small dump trucks, tow
trucks and other commeon, but heavy, work trucks. The Recall Guery included all model
year 1999-2001Ford Excursion, F-Series trucks and conversion vehicles, and E-Series vans
and conversions. 'We upgraded the investigation to an Engineering Analysis (EA) on the
F350, F450, F550, E350, and E45( vehicles because of the higher rates azsociated with
those vehicles.

Descripifon of Component:

Some subject vehicles have rubber valve stems and other subject vehicles have all-metal
valve stems. The rubber valve stems have a bulb at the base of the stem that is inserted
into the rim and is made of rabber. In addition, the shaft of the stem that protrudes from
the rim ix coated in rubber. The all-metal valve stemns are made of metal, such as
chromc-plated steel or brass. NHTSA s intercst in thia inveatigation was with the rabber
valve stem that Ford installed on the subject vehicles. In response to the Recall Query,
Ford submitted information to the agency that identified the rubber valve atem as the Dill
TRGOOHP (High Pressure). The Dill TRGCCHP valve stems were the only rubber valves
experiencing faitures. If the rubber valve stem fails, a tire may experience sudden air loss
causing the tre to rapidly deflate m less than 10 seconds, which may result in a loss of
vehicle control. Ford equipped the majority of the 2002 models of the subject vebicles
with the all-metal two-piece valve stemns, These metal valve stems do not appear io be
failing.
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Failore Mode:
ODTI's review of the reports indicates three failure modes:

1, The tire valve stem (i.e., the entire mbber/mstal valve in one piece) gjecta from
the wheel while the vehicle is in motion. This may lead to sudden air loss causing
the tire to rapidly deflate {in lcss tham 10 seconds) which may contribute to a loss
of vehicle comtrol,

2. The valve stem partially ejects from the rim while driving, resulting in a slow air
leak; or
3. The rubber part of the valve stem cracks, resulting in a slow leak.
Vehicle nlgtion:

Ford manmfactured approximately 879,103 vehicles during the 1999-2001 model years.
See the table below for a breakdown by model year.

Table 1. Populations
Mode! Year Model |Population
18906 E350 71,802
2000 E350 62,328
2001 E360 68,300
1565 E4B0 20,881
2000 E4B0 18,203
2001 E450 17 885
1068 Fa50 170,601
2000 Fas0 135,738
2001 Fa50 120,720




1860 F450 30478
2000 Fa4B0 23,433
2001 F4b50 18,176
15989 F550 80,875
2000 F5&50 44 000
2001 F&50 25619
TOTAL 79,103
Problem E :

Warranty data and Ford corplaint data were amalyzed together, All complaints and
warranty reports from Ford are broken down by body style and mosdel and are shown in
the following table:

Table 2, Complaints and Warranty Data

E3C-ECONOLINE E350 4X2 SUPER DUTY RV CUTAWAY

”
E31-ECONOLINE XLT 4X2 SUPER DUTY HD WAGON 9 536 2 21
‘ES-I-EGMLINE EA50 4X2 SUPER DUTY CARGO VAN SD REG VAN 2,107 35 108
E35-E-SERIES BASE CUTAWAY 31,723 7 2
E37-ECONOLINE E350 4X2 SUPER DUTY COMM CUTAWAY 11,640 1 B
E1-EGMLIHE E350 SUPER DUTY WAGON XLT 4X2 HD WAGON B4.576 7 11
CONOLIME E350 SUPER DUTY CARGO VAN 30,860 17 55
|E&B-EGDHDLIHE E350 4X2 SUPER DUTY COMM BASIC (STRIPPED) CHASSIS 1,529 0 0
192, 518 70 8
EAQ-E-SERJES E450 4%2 SUPER DUTY RY CLITAWAY 18,203 7 38
E46-E-SERIES E4B0 4X2 SUPER DUTY CUTAWAY 35,513 g 25
7-E-SERIES E480 4X2 SUPER DUTY 2,038 0 0
E-SERIES E450 X2 SUPER DUTY COMM {STRIPPED] CHASS 80D o o
56,040 16 28
IF30-F-SERIES FH2 REG CAB F350 SRW 4X2 5,003 2 34
E1-F—5ERIESFH4REG CAB F350 SRW 4X4 24,277 B 33
-SERIES FH2 REG CAB FA50 DRW 432 2273 3 132
%ESFHREG CAB F350 DRW 4%4 1,078 0 0
-SERIES FHZ REG CHASSIS CAB F360 SRW 4X2 0,585 34 516
SERIES FA50 44 CHASSIS CAB-REG CAR 3,618 B 258
|F36-F-SERIES F350 DRW 4X2 CHASSES CAB-RE(S CAB 46,419 87 144
F37-F-SERIES F350 DRW 404 CHASSIS CAB-REG CAB 21,3856 18 B4
AX-F-SERIES FH2 SUPERCAB F350 SRW 4X2 B,73 T B
LY F-SERIES FH4 SLFERCAR F350 ERW 404 41 945 21 [ H
X22-F-SERIES FH2 SUPERCAB F250 DRW 4X2 14,182 11 78
X33-F-SERIES FH4 SUPERCAB F350 DRW 4X4 20,287 14 B




-BERIES FH2 SUPER CHASSIS 350 SRW 4X2 2,028 4 167

X35 F-SERIES FA50 4X4 CHASSIS CAB-SUPER CAB 2,051 1 4B
%38 - FHZ SUPER CHASSIS CAB F350 DRW 4X2 4218 13 308
DT - FH4 SUPER CHASEIS CAB FAas0 DRW 4X4 8483 10 154
IWa0-F-SERIES FH2 CREWCAB F350 SRW 4X2 18,951 10 B4
1-F-SERIES FH4 CREWCAB F350 SRW 434 87,265 47 54
32-F-SERIES FH2 CREWCAB F350 DRW 42 A5 544 B8 129

v 51,058 43 83

S4-F-SERIES Friz CREW CHASSIS F3%0 SRW 4X2 1,011 0 0
-SERIES 44 CHASSIS CAB-CREW CAB 1,048 1 96
36.F-SERIES 432 DRYY CHASSIS CAB-CREW CAB 5471 B 185
37-F-SERIES FH4 CREW CHASSIS CAB F350 DRW 4X4 3451 4 118
230 azrosy | am ™
F48-F-SERIES FH2 REG CHASSIS CAD F450 DRW 4X2 43,291 183 3718
F47-F-SERIES FA50 DRW 4%4 CHASSIS CAB REG CAB 13,808 32 230
F-SERIES FH2 CREW CHASSIS CAB Fa50 DRW 4X2 6,598 38 548
[Wd7-F-SERIES FH4 CREW CHASSIS CAB F450 DRW 44 3,327 13 301
[Fasg 72,083 264 388

F53-F-SERIES SD CLASS A MOTORHOME CHASSIS 71,770 0 0
F-SENES FH2 CREW CHASSIS CAB F550 DRW 4X2 5824 45 801
57-F-SERIES FH4 CREW CHASSIS CAD F550 DRW 4X4 4,272 25 685
58.F-SERIES FH2 REG CHASSIS CAB F550 DRW 4X2 33,554 222 B62
57-F-SERIES FH4 REG CHASSIS CAB F&60 DRW 44 15277 84 418
130494 | 338 473

Ob| Complatnie (AN models) 42

TOTAL ATS103 | 1148 i

ODbI reviewed 1,149 unique reports. Over 450 complainants allege that the valve stem
gjected ont of the rim (mode #1). Some complaints and warranty claims are vegue and
cannot be cateporized. The remander relate to lealang valve stems, or & valve stem that

was partially cjected.

QDI is aware of three crashes that allegedly have been caused by this problem. Based on

the reports provided to ODI regarding the three crashes, the details are as follows:

A vehicla rental facility reported to Ford on March 7, 2002, that two of its vehicles had
been involved in incidents in April and May 2001. The first incident involved a F-450,
which Ford remedied pursuzmt to the previons Ford recall, No. 1805. Three months
later, the vehicle was on the way to a job site when gllegedly & valve stem failed, which
“caused wheels to separated (gic) from the vehicle.,” The remtal facility did aot report any

property damage or personsl injuries, file & police report, or contact the insurance

cotpany. The second meident reported by the rental facility occurred one month after
the sbove mentioned recall. Ford became aware of the secon] incident several months
after the meident, when the remtal facility atiempted to obtain remnbursement for a
“defective valve stem which caused the wheels to separate.” No injuries were reported in
connection with the second incident. Ford denied both claims because the rental faclity
reported the incidents late and verification was not possible. The third incident was an
alleged erash, but no details were provided. The owner filed for reimbursement two
year aftar the incident occumred, No injuries were reported. Ford denied the claim.




A large mumber of these vehicles are incomplete chassis sent to conversion conipanies
that mamufacture vehicles such as minibuses, stake trucks, ambulances, bucket trocks,
tow trucks specialty vehicles, motorhomes, ete. Many of these vehicles have dual rear
whecla, which are known as “duallies.” If a valve stem fails on one of the rear wheels of
a “duafly” truck, the tire directly adjacent 1o the failed valve stem carries the load and
allows the driver to maintain conteol of the vshicla. Thus, a vahicle with dual rear wheels
has reduced safety related consequences when a single rear tirs valve stem fails for
whatever reason. Moreover, all of the vehicles have power steering, which provides
assistance to the driver when handlimg the wehicle.

ODI Complaimts:

ODI carsfully searched the complaint database and exemined all complaints on the
subject vehicles where tire and/or valve stem were mentioned. Compleints expressing
only a concern shout the problem or about Ford's recall (01 505), or implementation of
the recall were not inchaded. Only complamis where an actual failure occurred (be it
some type of tire failure, 8 valve stem air leak or ejection) were included. Tire failures
were included even if the valve stem was not mentioned, since n failed vatve stem
ultimately results in air loss and eventually a flat or failed tire. As a result of this search
and after revicwing the complaints, OD] determined that 42 complaints are currently
the datebase, which report some type of tire failure (blow out, clxmking, flat, efc.). Of
those 42 complaimts, 33 mention some type of valve stem concern, such as a clow lesk or
gjection. Of the 42 complaints, 30 (71%) pertain to an E/F450 or F550. None of the
complaints specifies that a crash or injury ocourred.

Service Bulleting:
Ford has not issued any service bulletin related to this issue.

Parts Sales; ‘ _

The Dill TRG00HP tire valve is uscd in all of the 1999-2001 subject vehicles. Part sales
were 1ot analyzed in this investigation bocause the valve is used in many different OF
and aftermarket apphcations. '

Testing:
In arder to measure the controllability of the vehicles when a valve stem failed, Ford
conducted dynamic handling teating in March 2003 with oversight and participation by
engineers from ODI and the Vehicle Rescarch Test Center (VRTC). The test vehicle
uged in the evaluation was a 2002 Ford F450 XLT Super Duty,

VIN 1FDXF47F93EAOQMM, date of manmfacture March 2002, odometer 285 miles, It
was equipped with two-wheel drive, dual-rear wheels, a flet bed with roll bar and two
weight boxes mounted along the centerline of the vehicle. The tires used were new
General LMT 400 225-70R-19.5 inflated to 75 PSL. The vehicle was equipped with what
appeared to be an OFEM steering stabilizer mounted on the center link, Figure 1 is a
VRTC file photograph of a 2002 Ford F450.

Vehicle Evaluation:

VRTC test engineers acted as the test drivers for the vehicle testing. They were
designated Driver 1 and Driver 2. Driver 1 acted es an attentive driver and would
promptly respond 10 tire deflations and, if poasible, use only smooth and moderate
control inputs to comtrol the vehicle, Driver 2 acted as an inattentive driver and would,
when possible, delay responding and initially use aggressive control mpats.



The vehicle was equipped with a device that would cause a tire valve failure on demand.
This device was attached to one of the front whesls and could be manually activated from
the passenger’s seat by a driver’s assistant. Ford personne! acted as the driver’s assistant.

woar

Figure 1 — VRTC Flle Photograph of a 2002 Ford F450

The evaluation was conducted in five parts on three different test surfaces. The test
surfaces consisted of a straight away asphalt, 2 200-foot radius asphalt left tum, and a
closed course winding gravel road that in¢luded numerous elevations changes. Except as
noted below in the straightaway test, for each test surface, the vehicle was loaded to
approximately its Gross Vehicle Weight Rating ((FVWR), and each driver drove one test
in this ¢omdition. The valve siem gjections or valve ¢core gjections were accomplished by
a driver’s assistant who, while seated and belted in the vehicle and followmg some
arbitrary delay, ejected the tire valve stem/core from one of the front wheels, causing the
tire to rapidly deflete.

The straightaway test was performed by driving the test vehicle at 55 mph mside a
12-foot lane. Driver 1 parformed one test on the straighteway when only the valve core
was cjected from the right-front wheel, causing the tire to deflate in approximately

10 peconds. This tzat was conducted with the vehicle loaded to its GYWR.
Subsequently, cach driver drove the vehicle two times when the tire valve stem was
ejected, causing the tire to deflect in approximately four seconds. During the first run the
vehicle was loaded to ite GVWR and during the second nm the velucle was loaded to
approximately its Lightly Loaded Vehicle Weight (LLVW).

The 200-foot radins tum test was parformed by driving the teat vehicle left onto the
marked radius at 35 mph. Soon after maximum roll angle had been achieved and while
the driver maintained 200-foot radinz at 35 mph, the driver’s assistant ejecied the tire



valve stem from the right-front wheel, causing the tire to deflate in approximately four
seconds.

The winding gravel road course was driven comnterclockwise at approximetely 45 mph
The drivers drove one lap aroumd the eourse prior to driving their respective test lap.
Four special valve stem caps had been prepared for this evaluation. When installed, two
of these caps would simulate a “slow” leak. One cap would cause the tire to deflate from
75 P8I to 2 PSI in approxirately four and one half minutes and the second cap in
approximately six minutes. The two remaining ceps were unmodified end would not
cause a leak. Neither the driver, nor the driver's assistant, kmew if they had a slow
leaking front tire and, if so, whether it was the left or nght side.

Resulis of Dynamic Testing:
Straighteway GVWR four-second deflation:

Driver 1 reported that when the tire was deflated he gently braked and pulled the
vehicle to the gide of the road and reported that it was easy to control.

Driver 2 reported that when the tire was deflated he began a spike (hard) brake
stop and the vehicle aggreasively pulled to the right. He immediately released the
brake and began & gentle to moderate brake stop and was sble to slowly pull the
vehicle to the side of the road. He noted that when he braked gently or
moderately the vehicle was easy to control,

Straghtaway GVWR ten-second deflation:

Driver | reported that when the tite began to deflate he was able to begin a gentle
deceleration and was able to pull the vehicle to the gide of the road before the tire
was fully deflated. He reporied that the vehicle was easily brought to a stop along
the gide of the road.

Straightaway LLVW four-second deflation:

Driver 1 reported that when the tire deflated he gently braked and was able to pull
the vehicle to the side of the road and that the vehicle was easy to control. He
noted little difference i comtrolling the vehicle between the GVWR test and the
LLVW teat

Driver 2 reported that when the tire deflated he began a moderate brake stop and
the vehicle moderately pulled to the right. He continued the moderate
deceleration and waz able to bring the vehicle to a stop along side the road with

200-foot radins left tum:
Driver 1 reported that when the tire deflated he gently braked and allowed the

vehicle to drift approximately 12 feet to the outside of the lane as if pulling to the
side of the road. He noted that the vehicle was casy to control.



Driver 2 reported that when the tire deflated he gently braked and contirued io
steer the vehicle aleng the original 200-foot radius path. The vehicle came io a
stop in the path and the driver advisad that the vehicle was easy to control.

Winding gravel course:

Driver 1 reported that approximately six minures into the test run he decided that,
although the vehicle waa ¢casy to control, something was noticeably wrong with
the right front of the vehicle. He brought the vehicle to a stop et approximately
six and one half minutes into the ran. He discovered that the right-front tire was
deflated. A four and one half minute “slow leaker” had been installed on the
right-fromt wheel.

Driver 2 reported that at approximately four to five minuies into the test run he
began to notice an mcreased amount of wadersteer. The understeer was difficult
to detect becanse of the loose gravel that caused the vehicle to either understeer or
oversteer throughout the test run. Since the driver wag sble to control the vehicle,
the driver decided to complete the test m,  This test also had a four and one half
minute “slow leaker™ installed on the vehicle.

m T H
Both drivers concluded that, besed on the dynamic handling teste, the test vehicle
preseaited no umusual or difficolt controllability demands upon the driver when faced with
either a slow or repidly deflating front tire. See test report titled, “Evaluation of Tire
Valve Failures on 2002 Ford F450 XLT Super Duty.” A copy of the report will be placed
in the public file at the conclusion of this investigation.

T E of the Defect:
Ford’s position is that use of the Dill TRG00HP type tire valve stem on the subject
vehicles is acceptable because this valve stem is approved by the Tire and Rim
Manufacturing Associstion (TRA) for use on vehicles such as thoae that arc the subject of
this investigation Ford believes that the design of these valves stems is not “defective”
and that they ere not inadequate for use in the subject vehicles. “The entire automotive
industry uses the TRA recommendations for valve stem usage.” In addition, Ford is
unaware of any design or manufacturing reason that may result in the subject valve siem
ajecting out of the wheel whils the vehicle is in motion.

Ford alleges that a valve stem that ejected out of a wheel while the vahicle is in motion
most likely has been demaged during installation or during road use. According to Ford,
the damage may eventually weaken the valve stem structure {o the point that all or a
portion of the stem is forced out of the wheel by the tire’s air pressure.

Ford contends that the very limited number of loss of conirol incidents resulting from the
valve stem ejection is an indication that no safety-related defect trend exists. Ford
contends that the valve stems used on the subject vehicles do not present an unreascnable
risk to motor vehicle safety.

OD1 Analvaly: _
ODI'z primary focus in this investigation was the effieet on vehicle handling of a tire with
an ejected valve stem and the subsequent rapid air loss, resulting in & flat tire. The
concem was whether this type of failure would Jead to a driver losing control of the



vehicle. These types of fiilures are different from a 360 degree tread separation which
results in a significant loas of traction as well as a loss of cornering stiffhess, and a
substantial reduction in the lateral acceleration capability of the vehicle. The type of
foilure wnder investigation wonld not necessarily lead to an immediate destruction of the
tire and, therefore, detrimental affects on vehicle handling are reduced, as compared to a
tire with a belt-to-belt tread separation. Ewven with a flat tire, the corneving stiffness
reduction is minimal.

Ford submitied a video demomeatratitig that a tire valve that is menually removed will
deflate in less than 10 seconds in a static condition. This translates to the diiver having
amnly 10 seconds to react, brake, and negotiate his or her vehicle to the shoulder of the
moad. At 60 mph, a vehicle will travel approximately 880 feet in 10 seconds. With an
averape driver reaction time of 1.5 seconds, (1.5 seconds is the average generslly
accepted by accident reconstruction experts), there iz minimal time to react before the tire
is completely flat. ODI had this concern in mind when conducting the dynamic handling
tesis. The results of those tests indicate that the failure event is relatively bemipn. In
other words, the vehicle remained stable during the rapid air loes, and vehicle control was
i1 ntained

‘Whether a driver can maintain control of a subject vehicle with an gjected valve siem
depencds on a variety of subjective factors such as the vehiclc's specd, the complexity of
the tasks facing the driver, the driver’s experience, knowledge, and aleriness. The subject
vehicle population ie 879,000 vehiclee, and these vehicles have two to four years of
exposure. Despite the large numbers and lengthy time period, there are only three
reported crashes thei resulted in only minor property damage. The complaint/warranty
data suggest, and the testing confirms, that an ordinary driver would not have difficulty
controlling the vehicle when a valve stem is completely ejected from the wheel.

A second failure mode reported is that the tire valve sometimes ejects only pantially or
the rubber cracks, causing a legk in the tire. Owners reported finding their valve stems
bent over &t an angle in the rim. Those owners who have reported this type of failure
have more time to react to the failure and have been able safely negotiate their vehicles to
the side of the road and addregs the problem. These owners did not experience problems
with vehicle handling because their tire, while low in pressure, till has enough air in itto
ctiable the driver to pull over onto the shoulder of the road in a controlled fashion.

The complaint data suggests severul factors coniribute to the valve stem gjecting out of
the rim while driving. The fiollowing four factors are prominent:

GVWR: The complaint rate increases as the GVWR increases. The
heavier the vehicle, the more load is on the tires, which
increases the imemal temperature of the tire and increases
the internal tire pressure,

Vohicle Speed: Vehicle speed is the most severe faikere mode. Tire valves
gjecting out of the rim compietaly at highway speeds of 35
mph or higher would increase the likelihood of decreased
vehicle control by the driver.

Recommended Tire Pressure: The higher the GVWR, the higher the recommended tire
pressure on these vehicles. The Dill TR600HP valves are



tated to 100 pei. For the subject vehicles, the
recommended fromt and rear tire pressures range from 44-
95 psi. Thus, in a worst-case scenario, the air pressure
safety margin may be eliminated. For example, a tire with
05 psi at cold ambient temparature will have increased
pressure due to load, speed and GVWR and at some point
may exceed the 100-psi rating of the stem. This would
most likely occur with a vehicle loaded to GVWR or
pethaps even overloaded, which is possible given the duty
cycle of these vehicles.

Ambient Temperatore: The data indicate that more failures occur in the sowthem
states than the northemn states becausc of the higher

ambient tenperatures.

The srnall mumber of crashes, relative to the lerge population of vehicles, is consistent
with testing performes] by Ford, in conjumction with ODIYVRTC, at the Ford proving
grounds. The conelusion derived from that testing confirmed that, for the subject
vehicles, when & tire valve ejects, the effect on vehicle handling is nvinimal. Thus, while
tires valves are gjecting at higher rates for some madel/model year combinations (see
Table 2 above), the test resulis and field data suggest that drivers can mancuver the
subject vehicles to a safe stop.

Reason for Closing:

OD] opened this investigation to deternnine whether a gafety-related defect existed in the
Dill-TRGIHP valve sterns that were installed as original equipment on Ford F and E
serieg vehicles. The complaint/warranty data analyzed by GDI indicate high failure rates
on certain models with a high GYVWR. Despite the mumerous reporis from the field, only
three minor crashes were reparted and there were no injuries. Moreover, the tests
conducted by Ford and ODI/VRTC indicate that the vehicles can be gafely manenvered to
the shoulder of the road in the event of a valve stem faihme. Lastly, an important safety
concern for NHTSA is roadside safety. However, the field data did not report any
multiple vehicle roadside incidemts. Furthermors, these are large vehicles (in many
instances they have commercial markings) thet are clearly vigible when they are standing
on the side of the road. Their large size and commmercial markings increase their
visibility, which in turn, lessens the risk that the vehicle or occupants will be struck by
passing vehicles when the subject vehicle is on the side of the road.

This investigation is closed. Closing of this investigation does not constitute a finding by
NHTSA that no safety-related defect exists. The agency reserves the right to take further
action if warranted by the circumstances.
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