o ODI RESUME

U S Departrment Investigation: EA 03-022

of Tremepiortation Prompted By: Fleet Complaint

National Highway Date Opened: 11/12/2003 Date Closed: 01/25/2005
Traic Safety Principal Investigator: Nate Seymour

Adminishation Subject: Strick Wheel-End Failures

Manufacturer: Strick Corporation
Products: 1997-2004 Strick Semi Trailers
Populetion: 27,958

Problem Description: Semi trailer bearings are failing. which could result in a wheel-end fire or a
wheel separation.

FAILURE REPORT SUMMARY

01 Manufacturer Total
Complaints: : 57 52 57
Crashes/Fires: 15 0 15
Injury Incidents: ' 0 D 0
# Injuries: 0 D 0
Fatality Incidents: 0 D D
# Futalities: O 0 0
Other*: ~ _14 _ _l]_ . 14

“‘Descnptmn of Other: Wheel | Separahnns

Action: This EA is clesed. A safety related defect trend has not been identified at this time.

Engineer: Nate Seymour ' Cute: 07/25/2005
Div. Chief: Richand Boyd Date: 01/25/2605
Office Dir.: Kathileen £ DeMe Date: 01/25/2005

Summary: The closing of tlns investigation ﬂnﬁ not constitute a finding by NHTS A, that no safety-
related defect existed or continues to exist. Further use of apency resources does not appear to be
warranted. The agency will continue to monitor this problem closely and reserves the right to take
further action if warranted by the circumstences.

See attached technical report for full details.




ENGINEERING ANALYSIS REFORT

EA03-022
SURJECT: Wheel-end fires andd/or separations
YEHICLES: 1997-2004 Strick Trailers

ALLEGED DEFECT: The wheel-end system, using semi-fluid grease may not perform satisfactorily
due to a lack of adequate hbrication. This may result in some type of thermat
event, such as severe overheating, fire at the wheel-end of the axle, or a partial

or complete wheel separaticn.

CORRESPONDENCE: 04Dec 03  NHTSA EA Information Request letter to Strick
23 Jan (4 Strick Response to EA IR letter
23 Mar 04 NHTSA BA Information Request #2
21 May 04  Strick Response to EA [R #2

DEFINITIONS: This report will discuss wheel ends built with two different types of ubricant:
the subject wheel-ends, referred to as “greased wheel-ends,” which use semi-
ﬂmdgreasn,mﬂmnvmhmalwhuel—mdu,whwh use 90 weight gearoil az a
lubricant,

Mobil SHC 00%; An NGLI' 00 grade grease with polyalphaclefin (PAD) synthetic base fluid
{somb fluid grease}  with a recommended operation temperature renge of -50C {0 180 C.

P TION: The following table is the subject trailer population by model year. Informaticn
15 cwrrent a3 of January 19, 2004,

Year | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | Total
Total | 2358 | 6698 | 5609 | 6202 | 3298 | 1500 | 1393 | 900 | 27958

BASIS : This investigation was opened based on & flect complaint, allegmgthattheﬂed‘ssmok
trailers were experiencing bearing failures, thermal events and wheel separations.
This fleet had fifty-seven individual trailers experience such evente.

Complainant Fleet sxperience
Model Year | Population | Failures | Failure Rate
1997 720 9 1.25%
1998 1,100 13 1.18%
1999 1,660 35 2.11%
2000 150 0 0.00%
Total 3,630 57 1.57%
WHEEL END BACKGROUND INFORMATION: The components of interest are heavy-duty

trailer wheel-ends used in a tractor-treiler configuration, typically mounted on axles having a 20,000

T NLGI: Nstional | ubrication Greasa Instita; NG| Numbar — A seale for comparing the consistency (hardnesa) range of
gresassa fnumbera ara In order of ncresaing conalsiency). Besad on the ASTM D 217 worked panetration at 26%C {77°F)
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pound rating. The wheel-end consists of en axle, inner and outer tapered roller bearings, hub, hubcap,
scals, Inbwication and wheels. The majority of axles in uso today are tapered, abbreviated as TN, This
means that the owter bearing is smaller in diameter than the inner bearing. The inner bearing is the
larger bearing that is installed on the spindle closest to the center of the trailer. The outer beaning is
appagite this, being installed last and is closer to the outside of the vehicle. Tapered roller bearings
consist of four interdependent components: the cone, or inner ring, the cup, or outer ring, the tepered
rollers, or rolling elements, and the cage or roller retainer. The taper angles allow the bearing to
handle a combination of radial and thrust loads. Axles that are not tapered are called parallel,
shbreviated as TP. Parallel axles use the same diameter inner and outer beswings, Hubs come in many
makes and models varying in design and gize. The difference between TP and TN axles is relevant to
this inrvestigation. In addition to the two distinct beating sizes, a TN (tapered) axle hub must be
gmaller in the cuter bearing raceway area, therefors requiring fess lubrication to achieve the same filt
rate as a TP hub. The desigh of a tapered (TN) hub favors lubrication of the inner bearing as gravity
and centrifugal forces “pull” lubrication to the point furthest from the center of the hub. Hubs may be
supplied by 3 variety of manufacturers. Hubs require a different amount of lubrication to accomplish
the same fill level. For example a tapered spindle meay require 18 ounces to achieve 50% fill, whereas
a paralle]l hub (with larger hub cavity) may require 24 ounces to achicve a 50% fill, This is because
internal hub volumes vary between hub manufacturer and between parallel and tapered spindles,
There are numerous hubcapa and seals available. These are dependent upon the type of lubrication
usad. The majority of trailer whecl-ends are lobricated with 90-weight gear oil, a liquid. However,
hard grease and semi-fluid grease are also utilized. The function of the lubricant is io separate the
rolling comtact surfaces at poirts of high preasure contact and to minimize friction from surface
roughness which can lead to higher contact stresses and surface damage. As will be discussed later in
the report, the problems reviewed by ODI occurred in tapered (TN) axle wheel ends using Mohil 007
semi-fluid grease. Below ia a typical TN wheel end. Close observation will reveal the axle is tapered
with the small diameter located to the left in this picture.

Picoore 1
Typical 3-D view of TN Wheel-end

Seal

Tapered Axla

Beu:ings‘(tnpered roller
bearings in retaining cage)

Until the 1970s, hard greass (NLGI #2) was the primary lubrication of non-driven (non-powered)
wheel-ends. Greased wheel-ends require periodic cleaning and repacking of the bearings as the grease
becomes contaminated or breaks down. In the 1970w, many fleets changed to an oil bath hub, es it did
not require as much maintensnce. Lubrication levels of oil bath hubs are casily verified by looking
through & “sight glass™ inta the inner cavity of the hub. (See picture # 2}. Similarly, it is easy to add



lubrication to mﬁilbathhuh through the removable cap in the ﬁght glazs, However, thereis a
concern agsociated with oil bath bube, that being, :f they leak, 01l will contuminate the brake lininga.

Leaks are easily detected, as o1l will have been sprayed (doe to the centrifugal force}) all around the rim
of the wheel as well as the brake linings. 'When the brake linings become exposed o oil they need ta

be replaced, adding to the sxpense of fixing the leak.

In 1988, Mobil partnered with a fleet to develop the “closed wheel-end system” and intraduced it to
the trucking industry in the early 1990s. Initially, Mobil supplied this fleet with SCH 007 sermi-fluid
grease (NLGI Nos.”"(P’and “00"), SCH 007 had originally been developed for use in industrial
gearboxea and equipment. It had proven success in reucing leaks in these applicationg. Mobil
theorized that it might have similar results in a wheel-end application. The fleet ficld-tested and
experimented to find the best fill level. By 1994, the fleet had notable success with 007, and other
fleets were inderested in using the product Mobil began supplying it to trailer manufacturers as initial
fill lnbrication. Mobil originally advertised 007 as *Filled for Life" and claimed that their product
would extend the service interval of a wheel-end to five years or 500,000 miles. Thus, the greased
wheel-end system was marketed as a “low maintenance system " [ts components consisted of the
same components used in a conventional wheel-end setup, with the exception of the semi-fluid greaze
and the lubcap. The greased wheel-end had a solid, tamper proofhubeap. (See Pictures Nos. 2 and 3
for Conventional and Semi-fluid wheel end confipurations.) This was done to prevent the accidental
addition of regular M)-weight gear oil to the semi-fluid grease. The hubcap also prevented easy
monitoring of the lubrication level, as in theory the hub was not supposed to need constant monitoring.
With an oil lubricated wheel-end the driver will check the lubrication level daily. Detection of a
problem is quick and easy with 90-weight cil, not so with serni-fluid grease. With a greased whezl-
end the telltale signs of a leak are not easily identifisd and there is no sight glass to verify that
adequate lubrication is present in the hub. Since the lubricant is serni-fluid grease, it will not readily
flow or pour, as oil does. Leaking prease will mix with road dust 40 form a paste like coating on
wheel-end parts. Since road dust buildup is expected from normal use, this does not alest one to &
possible problem with the lubrication level Further, the solid hubcap prevents casy daily monitoring
by the driver. Adding lubrication to the system is also more complex because the hubeap must be
removed if the trailer hube were not equipped wiih fill holes. Similarly, ingpection by s rechanic

. nequires the hobcap 1o be removed. Removing the hubcap will normally allow some lubrication o
egcape, and therefore requires additionat lubrication to be added just because the wheel-end was
napected,

Any wheel-end min with insufficient lubrication will eventually fail. There are three basic types of
faihures, those being: bearing faibare, thexrmal event and wheel scparation. A bearing failure is the least
severe. This type of failure requires the replacement of the bearings and possibly additional wheel-end
components. If a besring failure goes undetected it will progresa into either a thermal event or wheel
separation. A thermal event in its most severe state ignitas and potentially bums the vehicle. A wheel
separation can be deadly. 'When the bearings are damaged to the extent that they can no longer hold
the hub on the axle, the wheel assembly will geparate fiom the vehicle. Thie condition resulte in a
600-pound object {wheel and hnb assembly) rolling freely and possible loss of control by the driver.



Picture # 2

Conventional (4l Baith Wheel-end
Note the tronsparent sight glass and the removable
center plug (red) used to add lubricating oil

Pleture # 3

Greased Wheel-end
Note the solid hubcap with no provisions for
visual inspection or the addition of tubricant,

PROBLEM EXPERIENCE: Strick received and paid warranty cleima from four fleets. A paragraph
highlighting each fleet’s isaucs follows. QDI is wnaware of any vehicle crashes related to this
problem,

Minnesota Fleet: On June 6, 2003, ODI and Strick received a complaint from a Minnesota flest. The
fleet purchasad 3,630 Strick trailers with greased wheel-ends. Fifty-seven units experienced
problems; 28 with bearing failure, 15 with tharmal events or fires, and another 14 had parttal or
complete wheel separation.

Virginia Fleot; The fleet submitted an invoice to Strick on September 6, 2000, for corrective action on
500 new trailers it received that had low levels of lubrication. Strick paid the fleet to inspect and
replemish the hubs on every trailer. During the rework, six trailems (of the 500) wete found to have
damaged seals and bearings, which Strick paid to have replaced. Specific reasons for the low level of
lubrication are unknown, however, given that the trailess were almogt new, it would appear that the fill
level was low from the factory.



Pennsylvania Fleet #1: In 1998, this large national fleet started specifying new trailers from several
manyfacturers to be aqnipped with greased wheel-ends, It currently operates approximatsly 50,000
trailers with greased wheel-ends. The fleet submitted four warranty claims, three on November 24,
1998, and one on March 29, 2000, to Sirick for the replacement of axles, All four trailers were built
within two months of one ancther: serial # 427897 buiklt 9/17/97, # 425201 buikt 11/6/97, # 428163
built 10/23/97, & # 428158 built 11/1/97.

Penngylvania Fleet #2: This regional carrier, operating approximately 400 trailers with greased wheel-
ends, received payment dated July 4, 1997, for the replacement of one axle on a unit built 5/27/96
(serial # 416342)

DESIGN, MATERIAL AND/OR PRODUCTION MODIFICATIONS: Throughout the 1990's Mobil, at
numerous times, changed its instructions for inspection intervals and fill level for a greased wheel-end
Strick provided no documentation to QDI of actual fill level modifications. Strick did provide a copy
of Mohil's “Instructions for Wheel-end Lubrication,” which included dates, service intervals and/or
fill levele. Strick claims te have followed Mobil’s recommendations but could not produce evidence
in the form of work orders, change orders, purchese orders or the like to coincide with Mobil's
recommendations. ODI had also asked Strick to describe how changes in fill level were implemented.
Strick’s responze was, mﬂmeﬂnglneanngManageru-mmlsthgpmdMUDnmanagm on the floor
with any changes. Hﬁwever,smckmuldnutpmduneﬂmsermﬂs Strick reported that the pump
utilized to fill the hubs was modified to produce a metered reading, thus confirming proper fill. The
date the equipment went on line was not reported. And, the equipment did not store actoal fill levels.
This, along with the Virginia fleet experience, brings into question the procedures followed by Strick
to fill the subject vehicles with the recommended levels of 007 during emy given time pexiod.

Following are two tables with the changes in chronwlogical order.  Table 1: Mobil Greased Wheel-end
instructions, sunmmarizes Mobil’s preased wheel instructions, made available to the tracking industry,
as submitted by Strick to ODIL, Table 2: Mobil Documents, summarizes Mobil’s actual documents
released to the heavy treck/trailer industry. These documents would have been available via Mohil
mailings, trade publications, field representatives visiting flests, and Mobil dealers.

Table 1; Mobil Greased Wheel-end Instructions

Date Fill Lavel Fill Ammpmt Seyvice Interval

Jem 14,1994 |50%  full...can be  used | None reporied None reported
succcasfully at fill levels of 45%-
7%

Avug 15,1994 | 2006 full...10%-70% full have | Normally require | Only  if  leakage
worked satisfactorily about 1,5 to 2 pinis observed

Dec6,1994 | 20% fulll, but can be used | Reportedly...15 to 2 |(Only if leskage
successfully at fill levels of 10%- | pints observed
60%

? 40-50%0f the cavity full...static | About 1 pint with TN | 100k — 200K miles
level to bottom of spindle axle

Jupe 17, 1997 | About 20% full, but used | Reportedly 1.5 to 2| 200k — 300k if severe
successfully 10%-40% full pinis service or rail

Aug 1,1997 | Even with bottom of spindle None reported Inspect every 100k

miles
Aprl 9, 1998 | To the spindle ' None reported 200k — 300k miles

2 PE03-27 Q7, EAD3-022 IR# 13, & EAG3-022 R#2 5




Table 2: Mobil Documents

Date Sonrce Fill Level Fill Amount | Service Interval
Jan 14, 1994 | Tech Topic | 50% full, but can be used | None Need only be changed if
1*edition | successfully at fill levels becomes
of 45%-T0% contaminated. ..
Aug 15,1994 | Mobil 20% is optimum fill...10- | 1.5 to 2 pints | Service need only be
Marketers & | 70% full have worked performed if leskage is
Customers | satisfactorily evident
Dec 6, 1994 Tech Topic | 20% full, but can be used | 1.5 to 2 pinte | Need only be changed if
2" edition successfully at 1l levels becomes
of 10-60% contaminated. ..
Tune 17,1997 | Tech Topic | 20% full, but can be uaed | 1.5 to 2 pints | Need only be changed if
3"edition | successfully at fll levels becomes
. of 10-40%% contaminated. ..
Aug 1997 Technical Recommend even with | None Recommend removing
Product the bottom of the spindle, the hubcap or using an
Application | May also be necessary to inspection hole every
Advice keep the hubcap 1/3 fall. 100k miles to verify the
outer bearing iz petting
please. )
May 1998 For Wheel- | Moamum of 50% fill. | As a general | “We recotmmmend
Ends Using | “All current wheel-ends | guideline following hub
Mobilith will work well with the | larger hubs | manufacturer’s
SHC 007 hub about 40% full and | will require m:umdaﬁuns”
the designs with the | 1,5-2 pints | *... we recommend
smaller outer bearing | and amaller | some type of follow-up
gshould have a grease|hubs  will | inspection between 100k
level up to the boltom of | require 1 pint | an 200k miles to inmyre
the spindle.” the outer bearing is
getting lizhricated and
that there is enough
grease in the hub.”
June 10, 1998 | For Wheel- | Maximum of 50% £l | As a general | “We reconmmen:d
Enda Using | *All current wheel-ends | guideline following hub
Mobilith | will work well with the | larger hubs | manufecturer's
SHC 007 haby about 40% fult and | will require rmmnmandaﬁm”
the designs with the | 1.52 pints | “.. we recommend
smaller ouoter bearing | mxd smaller | some type of follow-up
ghould have u prease |hubs  will | inspection between 100k
level up to the bottom of | require 1 pint | an 200k miles to insure
the outer bearing is

the spindle *

getting lubricated end
that there is enough

Eruminﬂmhu >




June 17,1998 | For Wheel- | Maximum of 5024 fill. | As a general | “We recommend
Ends TUsing | “All current wheal-ends | gaideline following hub
Mobilith will work well with the | larger hubs | manofacturer’s
SHC 007 hub about 40% full and | will requirc | recommendations”
the designa with the | 1.5-2 pinits | “.., werecommend
smaller outet bearng | and smaller | some type of follow-up
gshould have @& prease|hubs  will | inspection between 100k
level up to the bottom of | require 1 pint | an 200k miles to inmure
the spindle.” the outer bearing is
getting lubricated and
that there is enough
grease in the hoh,”
Nov12,1998 |For Wheel- | Maximum of  50% | As 4 general | “We recommend
Ends Using | fill...we endorse adding | guideline following hub
Mobilith dgbout 4 omces to|larger hubs | manufacturer’s
SHC 007 hubcaps thet have a nom- | will require recamgndaﬁons”
clog vent. *“All curramt | 1.5-2  pinis | “,,, we necommend
wheel-ends will work [ and smaller | some type of follow-up
well with the hub about | hubs  will | inspection between 100k
40% full and the designs | require 1 piot | an 200k miles to insure
with the smaller outer the outer bearing is
bearing should have a getting lubricated and
grease level up to the that there is enough
bottom of the spindle.” grease in the hub.”
Mar 31,1999 |Toch Topic | 40-50% full and fill 13 | 1.5to 2 pints | Service need only be
4% edition | hubhcap if approved by pecformed if leakage is
huobcap supplier cvident
Nov 30, 1999 | Press Half full None “..extends service
Release intervals to at least
350,000 miles..” "Every
100,000 miles or 50, yon
should check to zee that
the bearings are properly
adjusted, and that the
hube have enough grease
in them - )
precautionary measure to
make gure enough grease
was put in to begin
with.”
Dec 1999 Tech Topic | 50% fill Latger hubs | “Service need only be
59 edition will require | performed if leakage,
1.5 to 2 pints | bearing starvation, or
while exceszive endplay is
smaller hubs | evident upon
will about 1 impuction."
pint ..it will be necessary
tﬂ-]:erﬁmnuutm'buanng

mq:ectmna.tleastwmjr
100k miles. ..




The April 9, 1998, ontry in Table 1 was referenced as & memo from Mobil. This was the last
commuynicaticm that Strick reported ag having received from Mobil. However, Mobil issned zeven
additional releascs to the heayy truck/Arailer industry between May 1998 and December 1999. These
relesses did show consistency on the recommended fill level and quantity. However, the service
intervals still showed conflicts. Richerd Marrow, Application Engineer, from Mobil was quoted in a
press release, dated November 30, 1999, as gaying that SHC 007 wouid extend service intervals to at
least 350,000 miles. But, thﬂntwopamgmphslattrhuntateathnt“ltshuuldbechechdamlﬂﬂ 000
miles or s0.” As ODI has stated previously, inspecting 007 is much more involved than inspecting an
oil hub, Eggentially, to inspect a hub lubricated with 007 means that the hub muast be serviced.
Removal of the hubcap and outer bearing are requived to propexly inspect the level and quality of 007.

In 1998, Mobil made an attempt to communicate to the trucking industry the requirements for
succesaful application of Mobil 007, Mobil issued a document titled “For Wheel-Ends Using Mobilith
SHC 007 Synthetic Semi-Finid Grease™ to the heavy trucking industry in May 1998. Mobil then re-
irsned the requirements three more times, on June 10, August 17, and November 12, 1998. Each
release recommended “. . some type of follow-up inspection between 100k and 200k miles to insure
the outer bearing is getting labricated and that there is envugh grease in the hub.” Mobil also stated
that the hub manufactarer should be consulted for the proper amount of hibrication, but offered the
general guideline of 1.5 to 2 pints for larger huba and 1 pint for smaller hubs, which should yield a

. maximum fill level of 50%. The lasi communication, isswed mn November 1998, stated that Mobil
endorsed adding four ounces of 007 to the hubeap if it had a non-clogging vert.

Four moenths Iater, in March 1999, Mobil issned Tach Topic: 4® edition. In the release, Mobil stated
40-50% percent fill with 1.5 to 2 pints of lubricant was recommended, which was consigtent with the
“For Wheel-Ends Using Mobility SHC 007 Synthetic Semi-Fluid Grease” document. Conversely, in
the 4% edition Mobil stated that service was only needed if leakage was evident, .

First appearing in the Tech Topic 3™ cdition, was 1 recommendation to check bearing endplay cvery
200,000 to 300,000 miles. During Mohil's presentation to QDI on October 21, 2004, Mobil indicatad
thet this requirement to check endplay waa intended to alert the trucking industry that the huba needed
to be inspected for proper lubrication as well, The most accurate method to check endplay is to use a
dial indicator. Novmally afier a mechanic azzembles a wheel-end he will position the dial indicator on
the end of the axle to measure endplay. Howaver, thiz ie not the only method to measure endplay with
a dial indicator. During ISO (lnterational Organization for Standardization) audits, inspectors will
typically position the dial indicator such that it contacta the back of the hub and uses the axle shaft as
the reference point. This method is equally accuraie and does not require the hubeap to be removed,
therefore making it possible to check endplay, as reconumended, but to not check the lbrication as
intended by Mobil,

During 1998, after multiple fleets experienced failures, including wheel separations, the truckang
industry (fleets, suppliers, component manufactures and OEM’s) initiated several meetings throughout
the couniry to determine what actions should be taken. Strick was present at many of these meetings,
mcluding one in St. Lonis, MO, on Angust 11, 1998.

Xira Corporation, a Strick custemer, initiated the 8t. Louis meeting. A task group was formed to
devise an installation, inspection, and maintenance plan for preased wheel-ends. Xtra Corporation and
other fleets have uzed the plan successfully. The procedure devised is given verbatim a8 follows:

‘This inspection should be completed immediately and repeated at the 100,000-mile interval. If
the wheel-end has proper lubrication at the 100,000-mile inspection, extend the inapection
interval [exact length of extension is not stipulated].



1. Set spring hrakes

2, Jack up Yehicle

3. Look for leaking scals

4. Remowve the hubcap and inspect vent. If it’s clogged replace the hubeap.
5. Release spring brakes

6. Check endplay

7. Re-apply spring brakes

8. Remove gpindle nmtd, remove outer bearing,

9. Inspect outer bearing

If evidence of soft/liquid grease in the outer bearing

£, pump in more grease on top of spindle (as moch as possible)

b. pack outer bearing

c. re-asscmble per TMC RPG18

d. lightly coat mits with lubrication

If evidence of dry, hard, or no prease or a leaking eeal, then,

a. remove hub assembly and clean with solvent

h. replacemiparkheanngandma]mmpnnmtsperTMCRPm
¢. fill with a8 much prease a3 poseible

d. re-assemble per TMC RP61R

£. lightly coat nuts with lubrication,

Similarly, The American Trucking Associations (ATA) Technology & Maintenance Couneil (TMC)?
updated their Recommended Practice (RP-631) Recommendations for Wheel-end Lubrication in
November 1999, to include semi-fluid grease recommendations, The revision reflected a2 5096 fill
level, and recommends a four level inspection process given verbatim as follows:

-Level one is a sirnple pre-trip/in-service mspection for abvious signs of lubricant leakage.

-Level twa is a detailed external inspection mbe'cmmmd at least amually, This involves a
level one tnspection plus jacking up the vehicle and checking for smooth rolling of the wheels,
but does not imvolve removal of the hubcap,

-Level three is a lubrication level inspection, per OEM recommended interval. This inspection
requires removing the hubeap, as the only way to accurately check the lubricant level of a
gemi-fluid grease is to remove the outer bearing.

=Level four is a wheel-end disassembly inspection and is used if 2 level 1, 2, or 3 inspection
gives reason to warrant further inspection, or to change the lubricent as per the interval
determined by the OEM.

Strick does not claim to be a lubrication expert and therefore directs ownera to TMC and lubrication
supplicra m its Trailer Care and Maintenance Manual. However, as noted above, the TMC refera
owners to OEM specifications for more detailed recommendations, This ereates a lack of ingiruction
and allows for confusion and misinterpretation. In Strick’s Trailer Care and Maintenance Manual
{updated 3-3-03) it states, in Section 5.1.3, “Wheel ends nbricated by synthetic grease require
mspmuﬂmmuaﬂy,matmmmemmlﬂﬂﬂﬂﬂmﬂeumls This inspection must be done with the
hubcap and outer bearing removed to determine the grense level inside of the hab. Refer to the
lobricetion supplier’s recommendations.™

* TMC"s mission is to provide maintenance and technology solutions to fhe trucking indusiry
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SERVICE BULLETINS and CUSTOMER COMMUNICATIONS: In Junc 1998, Strick sent s
letter to its customers addressing the issue of Mobil SCH K7 semi-fluid grease in wheel-enda, The

letter made three statements, First, Strick had reviewed its processes and determined that they had
followed all Mobil recommendations. Second, Strick believed that some customers were not checking
lubrication levels. Strick advised that Mobil had published service amd inspection intervals, but
offered little detail or direction to assist customers in finding this information. Finally, the letter stated
that Strick does not recomimend “grease” (Mobil SCHO07) as a wheel-end lubricant and if customers
wanted {o order trailera equipped with greased whael-ends they would have to provide written
direction as to how much lubrication to install, This letter kacked technical information concerning the
proper maintenance of the hubs and failed to ensure that customers had all the available knowledge to
emsure safe and continued operation of their Strick trailers. A copy of the letter ia attached to this
report as ATTACHMENT 1.

Again in Decernber 1999, Smcksmlaleuummsmnmmﬁarmmgthﬂnofthemmd
maintenance requiremenis of thie wheel-snd system. However, again Sinck failed to provide
adequate technical information, as discussed below, By December 1999, the St. Louis meeting had
taken place and TMC had updated its Recommended Practice: Wheel-end Lobrication (RP-631).

TMC makes eeveral references to OEM requirements in RP-631. Strick does state in their Tmailer Care
an¢ Maintenance Manual (updated 3-3-2003) that to inspect a greased wheel-end the hubcep and outer
bearing must he removed to determine the lubrication level. However, neither the June 1998 nor the
Decernber 1999 letier to its custommers references this requirement or directs cnstomers to the Trailer
Care and Maintenance Manyal. The letter does mention that Mobil and TMC recommended a 100,000
miles or annual inspection interval, but Strick fails to specifically spell out what an inspection consigts
of in either of these letters, TMC ecommends a Jeyel two Inspection anoually, which is only an
external inspection. TMC defers the level three-mspection interval to the OEM. Strick™s Trailer Care
and Maintenance Manual implics the equivalent of a level three TMC inspection, but the two letters
did not state that a level three needed to be perforrned each yvear. Finally, Strick provides no direction
23 to whem a level four wheel-end disassembly inspection (Complete System Tear-Down) needs to be
done, which TMC leaves to the discration of the OEM.

. ¥NRTC/ODI TESTING: VRTC and ODI conducted testing to determine the reason that the hearings
failed. Metallurgy and hardness tests were preformed on a set of bearings removed from a failed
wheel-end, and the grease was snalyzed. This bearmg set had been in service for §8 months prior to
failure. Thirty-four (34) months prior to failure, the wheel-ends had 007 lubrication added.

The grain structure®* of the failed bearings appeared to be similar to that of a new bearing when
compared through the metallograph at high magnification, An analysis by Timken (bearing
manufacturer), revealed the grease had between 3 and 5 percent iron in it and that it had reached the
end of its useful life. The percent of iron normally would be almost non-detectable. When ths cages
and rollers (Sec Picture 1 for “cages & rolles™) were removed from the cones, fairly extensive damege
to the surface of the raceway waa visible, Most of the damags appeared to be from embedding of the
loose particles, s there was some fretting and spalling on the cones. Fretting is wear, characterized
by the removal of fine particles from the mating surfaces. Spalling is the result of subsurface cracks
caysed by the muterial collapee at the subsurfuce.

FIELD WORK: ODI visited the Minnezotn fleet that first brought the issue to ODI's attention. QDI
met with the Vice President of Operations, the Director of Facilities, the Technical Training Manager,
and visited the maintenance shop. The fleet was in the process of converting all its Strick trailers with
greased wheel ends to oil baih wheel ends. The fleet had experienced several failares and was
concerned about safety and liability, ODI observed two hubs torn down and rebuilt with oil bath

* Grain stracture 13 the artangement of graina insa meful, writl a grwin hwving B particular cryntal strocture
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wheel ends. ODI alzo inspected mumerous parts that had been saved by the fleet durmy this
replacement caonpaipn, Various signa of deterioration were evident. Scone bearings showed signs of
over heating and pitting of the roller and/or raceways. The fect produced sample maintenance
records, The records indicated that the wheel ends had been inspected every 90 days. This is the
typical industry practics for trailer Preventative Maintenance eycles with oil beath wheel ends.
Therefore, the fleet carried this practice over to trailers with greased wheel-ends. Similar to oil bath,
their inspection consisted of jacking the trailer up and spinning the wheel, which is a level 2 TMC
inspection (see TMC reconmnendations, above). The company officers claimed that the wheel-ends
had beent opened armually, however the maintenance records did not indicate the Ievel of inspection.

STRICK EVALUATION of ALLEGED DEFECT; Strick offered the following cvaluation in the
May 21, 2004, response to ODI:

“The mnmbuungfaﬂorsaremtamu@luhncauonmmmmngmﬂmhuhm properly lubricate
the bearing surface,

The failure mechaniam could well result from improper inapections ar failure to conduct
ingpections as required of wheel-gnds to maintain appropriate lubrication levels. Oil seals
which leak and are not detected as a result of the lack of maintenance and accompanying
inspections could lead to failure. .

Loaking seals are to be expected and anticipated while equipment is in service. Accordingly, if
not properly serviced, grease levels become very low and will not properly lubricete the
bearing as required.

Improperly lubricated wheel-ends can cause bearing failure and a possible wheel-end
separation from the axle.

A waming sign would be leaking seals, and during the snmial or 100 K mile ingpection of the
wheel-ends or the presence of low grease levels upon removing the outer bearing for

h o

Wamning signs for other vehicles when operating in the vicinity would be possible amoke
coming from the over heated wheel-end. They may detect wobble or signs of the wheel-end
being loose.”

OBSERVATONS: This closing report summarizes the investigation EA(03.022 activity that ODI hag
conddncted concemning “greased wheel-end” faihres on Strick trailers, ODI's investigation has been
hampered by a lack of detsgled historieal information from Strick, Strick did not maintain production
records of specific fill levels for the axle ends of sani-prease built trailem.

It appears that the problems experienced by the Minnegota fleet were caused by the same issues as
those experienced by the Virginia flect (September 2000), that being low fill rates during assembly of
the wheel-ends. Strick paid for the inspection, replacement and addition of lubricats of the Virginia
flect.

At this time, the Minnesota flect has replaced all semi-flnid greage in the subject trailers with 90-
weight oil, thexefore the vehicles have heen remedied. As the vehicle manufacturer, Strick had an
obligation to pazs on all fill recommendatinns brought to their attention by their auppliers. Apparently
Strick did not do this. During the investigation QDI asked for specific infonmation sent to cach
customer. Strick responded with a list of twenty-nine companies to whom they sent the June 19, 1998,
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and December 16, 1999, letters (see Attachment 1. Strick submitted no other Strick communications
in response to this gquestion. All of the Minnesots Oeet"s failares occurred after 1998, and zince the
Minnesota fleet was not provided with detailed and @dahdmmntmamemmedmw Strick beara

some responsibility.

The following findings are a summary of practices ascertained during this investigation that may have
contributed to the wheel-end fiilures on Sirick trailers.

1. Inadequate and/or inconeistent fill levels of Mobil 007 semi-fluid grease during production;

2. Inconsistent Tecommendations to the trailer owner conceming the frequency of maintenance when
naing greased wheel-ends,

3. Inconsistent and vntimely inatruction to end users by Strick, as new information was learmed from
the industry about greased wheel-end lubxication performance.

Based on ODI’s investigation in the area of wheel-end failures, ODI has found that Strick relied
extensively on the individual suppliers of wheel-end components and lnbrication {c.g., whecls, axles,
hubs, bearings and grease) for guidance and direction to deal with this izsae. QDI believes that the
individual suppliers are likely to provide vsefil technical information and recommendetions, bt
because they may lack information about other components and about the trailer manufacturcr's
assernbly practices, it is appropriate for the trailer manofacture to validate acceptability of the
components, assuring the competibility of design (i.e., the “wheel-end aystem™) received from various
suppliers. The vehicle manufacturer integrates the individual componests and technical
recommendations and assembles them into a wheel system and is in the best position to wanderstand the
parts compatibility inter-relationships, trade-offa and performance requirements of the application.

CONCLUSBION; At this time, with the greased wheel-end replacement program pot in place by the
Mitnesota fleet and the apparent maintenance changes incorporated by other fleets using Mohil 007,
the problem of wheel-end fileres secems to have pesked and apparently has been resolved. Therefore,
it is not practical to further pursue this matter, given the facts a3 we currently understand them.
Hawever, ODI will coniinme to closely monitor this entire arena and will require periodic comnplaint
updates from Strick for the next twelve months,

The closing of this investigation does not constitwte a finding by NHTSA, that no safety-related defect
existed. Fexther use ufagmcyrmumdmmtappeartubawmmmd. The agency reserves the
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- Dear Valued Customer.

' »

STRICK MHEANCE CB,

225 I.:moin Hig.':my

. Pairles Hills

mey!wnh sA
m
2159433500

301 Nostk Polk Sireet
" Monros, Indigna

J19532.65121
Fuz 210652 662E.

June 19, 1998

“ tn the past fow months, several of our nustumers ha'ue raporl:ed unexpe-ctad

problams with wheel entda using Mobilith SHCQ07 synthetlc grease, We

_ have become aware of instances where an Inadequate amount of grease
‘reaching the bearings has apparently led to bearing failure. The purposs of -

this letter is to share same information with you and 1o request your
attenﬁun to this matter in order to prevent problems with your whesl ends.

1. Whan the mattar was ﬁrst hrought to aur attention we reviewed our
processes to confirm that wa have been instatling 2 consistent amount
of grease In actordance with the manufacturer's recommendations. Cur
review disclosed that we have at least eight different documents on fils
frorn Mobll each of which has siightly different instructions. In view of
this, while we believe that we have followed the manufacturar's
recormmendaticns, we must note that thesa recommandations have
changed over ims. We also wish fo nete that our etzndard axle

. manufacturer has dif‘erent Installatlnn mstrucﬁons than Mobil
: rannmmends ,

2. Inthe course of lnuasﬁgaﬂng this sntuatlnn wa came to understand that

. BOmie‘clstomars have not been shecking lubricant levels in their whaal
-@nds. We want to advise you that Mobll has now published servics and
.inspection intervals and procedures for whesl ends using their product

- that must he followed. We understand that they require inspaction about
' evary 100,000 miles.-We algo note that there is evidence that some
. cnmpnnents nf the prol:luct dlsslpate o soma degree

. 3. Whilewe wan_t fo attampt jn- maet the requirements of our customers

and recognize that changes can be positfve, we do not recommend and
have riot recormended grease as & wheel end lubricant In the
production of new t'allars We recommend 90 weight gear il for whee!

* end lubrication, which is the Strick standard and has bean for many

“years. In view of the growing. evidenca that Mobllith SHC D07 will not
meet our customer's expectations, If you wishus to continue to use this
- product, or ather synthetic lubficants, on new production we will need

e written direction from you as to how much lubrication to install, Wa do

not wani to hold nursehas nut as axperts __
W& rntand tu mm:nua ta suppnrt aii our custumars eﬁnr&s to Iaam more

-+ about this and ather new lubrication pruducta that are available on the
.- markat. If you have coraments or quastmns regardlng this [ssus please let
' ‘_ us knnw and wo will try ta halp yau find expart answers R )

b

' Slncerely. |

Conadd L%

. _:Hr.:vnald L Zuhko




December 16, 1998

«Name»
«ompanya
«Agdrassi»
«C3Z>

Daar «Dear»;

Enclosed is a copy of our letter of June 19, 1988 sant to purchasers prior to
that ime conceming whas| and lubrication of your aquipmant. 1t has come o
our attention that there are vehicles baing operated without Inspections
performad ai every 100,000 miles or one year intervals as now recommended
by Mabil &nd The Maintenance Council RP-631.

We have racaived reports of wheel end failures in the form of bearing seizure
which we expact could have bean avcided if the ennual or 100,000 mils
inspection and refill process now required had been performed.

It iz very impariant thet this preventive maintenance procedurs he completely
and conalstently followed.

We have attached a copy of the recommended procedure and process to be
ufilized when doing this inspection,

Sincerely,
Ron Zubko

Vica Preaident
Ressarch & Dsvelopment




