Evaluation of Tire Valve Failures on a
2003 Ford F450 XLT Super Duty Truck

VRTC-DCD2041 (EA02-018)
Final Report
Sepiember 30, 2003

INTRODUCTION

On March 20, 2003, Jim Hague and Thad Gardner from VRTC visited the Ford
Motor Company’s Michigan Proving Ground, located at Romen, Michigan, to
evaluate vehicle controllabllity when a right-front tire valve falls on a 2003 Ford
F450 XLT Super Duty. The subjact vehlcles were 1998-2001 modsls but a 2003

model Is similar for testing purposes.

Also in attendanca:
Tarri Dronshurg, Office of Defacts Investigation, NHTSA
Pete Soucheck, Autormotive Safety Office, Ford Motor Company
Joe Renouf, Automotive Safety Offica, Ford Motor Company
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Ray Schnelder, F-Saries Vehicle Dynamics, Ford Motor Company: .,":.':_ PO A

Robart Camilieri, Tires and Wheels, Ford Motor Company L;, o A
Steve Raparsley, Vehicle Dynamics, Ford Motor Company %% 3+ /03




Prior to the wehicle evaluation, a brief technlcal presentation was given by the
Ford personnel. This briefing outlinred Ford Motor Company’s corporate
engineering test procedures applicable fo the alleged defect and included a
videotape of subject vehiclas undergoing testing at the Ford Motor Company's
Arlzona Proving Ground located at Yucca, Arizona. The briefing continued with
an outline of the sublect vehlcle enginaering durablity testing and functional test
procedures and results. The presantation concluded with a discussion about

valva stems and tire pressure.

The tast vehicle used in the evaluation was 8 2003 Ford F450 XLT Super Duty,
VIN 1FDXF47F83EAC00001, DOM 3/02, Odometar 285 miles. |t was equipped
with four-whaal drive, dualrear wheels, a flat bed with roll bar and two weight
boxes mounted along the centerline of the vehicle. The tires usad were new
General LMT 400 225-70R-18.5 Inflatad to 75 PSI. The vehicle was equipped
with what appsared to be an OEM stesxing stabillzer mounted on the center link.
Figura 1 is a VRTC file photograph of & similar 2002 Ford F450.

VEHICLE EVALUATION

The authors acted as the test drivers for the vehicle testing. They agreed that
Mr. Hagusa would be Driver 1 and Mr. Gardner would be Driver 2. They further

agreed that Driver 1 would act as an attantive driver and would promptly respond
to tire deflations and, if possible, use only smooth and moderate cantrol inputs to




cantrol the vehicle. Driver 2 would act ag an inattentive driver and would, when
poaslbla, dalay responding and Inltlally use aggressive control Inputs.

The vehicle was squipped with a device that would cause a tire vaitve fallure on
demand. This device was aftached (o the right-front whesal and coulkd be
manually activated from the passenger's seat by a driver's assistant. Ford

persannel served as the driver's asslstant.

Figura 1 - YRTC Flla Phatograph of a 2002 Ford Fa50

The evaluation was conducted in five parts on three test courses that consisted
of stralghtaway on asphalt, 200-foot radius left turn on asphalt, and a winding

{circular course) gravel road that Included numarous changes in elevation.



The test on the straightaway course was performed by diiving the test vehlcle at
55 mph inside a 12-foot lana. Following some arbltrary dslay, the driver's
assistant ejected the tire valve from the right-front wheel, causing the tire to
rapldly defiete in approximately 4 eeconds. The vehicle was loaded ckisa to its
GVWR and sach driver, in tum, drove one test Driver 1 also drove one test
when |ust the valve core was ajected from the right-front wheel, causing the tira
to deflate in approximately 10 seconds. Later, each driver also drove again,
when the vehlcle was loadad close to Its LLVW rating. These LLVW tests also

utilized 4-second deflations.

Tha test on the 200-foot radiug course was performed by driving the test vehicle
left onto the marked radius at 35 mph. Scon after maximum roll angke had been
achieved, whlle malntaining the 200-foot radlus and 35 mph, the didver's
assistant ejected the tire vaive from the rght-front wheel, causing the tie to
deflate In approximately 4 saconde The vehicle was loaded close to its GVWR

and each driver, In tum, drove ana test.

The winding gravel road course was traversed In g counterciockwise direction at
approximately 45 mph. Drivers drove one lap around the course prior to driving
their respective test lap. The lap time for both drivers was approximetely
7 minutes. The vehlcla was loaded close to its GVWR and sach driver, in tum,
drove one test. Four valve stem caps had been prepared for this evaluation.

Two of the caps had been modified. When installed, these two caps would




simulate a "slow” leak. One of these would cauze the tlre to deflata from 75 PSi
to 2 PSI n approximatsly 414 minutes and the ather in approximataly 6 minutes.
Tha ather two caps were unmodified so they would not cauee a leak.

The test drivers only knew:

1. Thera were four caps.

2. At |east one cap was unmodifiad.

3. At |least one cap was modifiad.

4. Only one maodified cap, I any, would ba installed at a ime.
The tast was conducted by having the driver and driver's assistant sested and
belted in the vehicle. The doors and windows were closed, the englne was
running, and the radio was tumed on moderetely loud. Two groups of
experimenters simultanecusly approached the front wheels. Working virtually out
of sight and hearing of the driver and the driver's assistant, they adjusted tire
pressure and Installed a speclal valve cap on sach front wheel. The
exparmenters steppad back and the driver was waved onts the course to begin
the run. Neither tha driver nor driver's assistant knew if they had a slow leaking
front tire and, if 8o, how long it would taks to deflate, and whether it would be the

left or right side.

RESULTS
Straightaway GVWR 4-sacond deflation:




Driver 1 raportad that, when the tire deflated, he gently braked and pulled
to the side of the road and the vehlcle was easy to control,

Driver 2 reported that, when the tire deflated, ha began a spike brake stop
and the vehicle aggressively pulled to the right. He Immedistely released
the brake pedal, began a gentle-to-maderate brake stop, and slowly pulled
to the side of the road. When the vehicle was braked gently or

modserately, it was aasy to condrol.

Straightaway GVWR 10-second deflation:
Driver 1 reporied that, when the tire began to deflate, he was able to bagin
& gentle deceleration and start pulling to the side of the road before the
tire was fully deflated. Tha vehlcle was easily brought to a stop along the

slde of the road.

Straightaway LLVW 4-second deflation:
Driver 1 roported that, when the tire deflated, he gently braked and pulled
to the side of the road and the vehicle was aasy to contrel. He noted little
differance batween the GVWR test and the LLVW test

Driver 2 reporied that, when the tire deflated, he began a moderate brake

stop and the vehicle moderately pulled to the right. He continued the




modarate deceleration and was able to bring the vehlcle to a step along
side the road without undus effort,

200-foot radius left tum:
Drver 1 reported that, when the tre deflated, he gently breked and
allowed the vahicle to drift approxdmately 12 feet to the outsids of the laneg

as if pulling to the side of the rpad. The vehicle was aasy to control.

Driver 2 reporied that, when the tire deflated, he gently breked and
cohtihued to steer the vehicle along the orginal 200-foot radlus path. The
vehlcle came 10 a stop within the pathway and was easy 1o control.

Winding gravel course:
Driver 1 reported that, at approximately 5 minutes into the test run, he
begen to notice an Increasad amount of understeer. The understesr was
difficult to detect because of the loose graval that caused the vehicle to
either understeer or oversteer almost constantly. Al approximately
8 minutes into tha test run, he decided that although the vehicle was easy
to control something was noticeably wrong with the right front of the
vahicle, He brought the vehicle to a stop at approximately 64 minutes
into the run. He then discovered that the right-front tire was deflated. The

experimenters then revealed that a 6-minute “slow leaker” had been

installed on the right-front wheel.




Driver 2 reported that, at approximately 4 to 5 minutes inte the test run he
began to notice an Increased amount of understeer. The understear was ~
difflcult to detect because of the loose gravel that caused the vehicla to
either understeer or oversteer almost constantly. Since the vehicle was
easy to control, he declded to continue. At approximatsly 6 minutes Into
the test run, he decided that although the vehicle was easy to control
something was noticeably wrong with the right front of the vehicle. He
brought the vehicle to a stop at approximately 6} minutes into the run.
He then discovered that the right-front tire was deflated. The
experimenters then revealed that a 4Y-minute “slow leakar" had been
Installad on the right-front whesl.

CONCLUSIONS
Both drivers agreed that, based on the tests conducted. the test vehicle

presenied no unusual or difficulf conirpllability demands upon the driver whan

faced with a slow or rapidly defiating front tire.
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