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This letter is submitted in regponse to your Information Requeat dated December
16, 2002, addressad to Richard W. Frett, attorney for SKF USA Inc. (“SKF™). SKF has engaged
our firm to assist the company in regponding to the Request. By electronic mail of January 24,
2003, directed to Nate Seymour, I requested a 30-day extension of time to regpend to certain
paragraphs of the Request, As I have not been advised to the contrary, T assutne the requasted
extansion has been allowed. SKF appreciates your courtesy.

We are producing with this letter documenta responsive to Paragraphs 1,2, 4, 5,
7, and 8 of the Information Request. With the exception of the two tables of warranty claims
being produced in response to Request No. 4, the documents have been Bates-turnbered
sequentially. For ease of referemce, we are enclosing a Document Index which correlates each
docament, by Bates-number reference, to the paragraph or paragtaphs of the Request which call
for the document All of the documents identified on the Decument Index are being preduced in
herd copy and in electronic formnat on CD Rom as requested save for the table of sales data
(SKF({1187-88) preduced in response io Request No. 1, which is produced in hard copy only.

Becauae of their bulk, the tables of warranty claims are being produced today
exclusively on disk in Microsoft Excel spreadshest format. The tables, which were furnished to
SKF by ArvinMeritor on December 16, 2002, have not been Bateg-sumbered, If you decide that
you want vs to produce the tables in hard copy as well, please let me know and we will
aceommodate your reguest.
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Our supplemental response to be made within thirty days will include internal and
exXtanal electronic commumications, which are now being gathered. Much of the communication
between SKF and ArvinMeritor concerning the alleged defect has occurred electronically.

ConLbdentiality

A mamber of the documents being produced have been demignated “confidential™
and ere g0 identified on the Document Index. ‘We respectfully request a thirty-day exténsion of
time within which to submit the information required by 49 CFR. Part 511 in support of the
assertion of privilege. Tims has not allowed us to do more than collsct responsive documents
and determine as a preliminary matter which of the docaments are apparently confidential within
the meaning of the applicable regulations.

Information Requests and SKEF’s Responses

L. By month and year, state the total number of subject component
agssmblies sold to ArvinMeritor for use in the FF-981 Front Hub Assembly. Scpamiely, in the
same format, state the total number of subject component assemblies sold 1o any other source.
Identify the source.

. Reaponae: The requested information is set forth in the Table, which is enclosed
at Appendix 1. All of the subject components were sald to ArvinMeritor, The hub unit models
designated as BTF-0031, BTF-0032, BTF-0048, and BTF-0049 were all manufactured at an SKF
plant in Germeny. None of those medels iz agzociated with the alleged defect, which is linked to
produetion at SKF’s Aiken, South Carolina plant beginning in Augngt 1998 with hub unit model
designated BTF-0052.

2, State the nwmbier and provids copies of all the following, from all sources,
of which SFK is aware and which relute, or could relate to the atleged defect in the subject

component:
a. ownet/flect complaints;

field reports;
C. crash/incident claims;
d. subrogation claims;
c. lawsnits; and
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f. third-party arbitration proceedings (where SK¥ is a party fo the
arbitvation) '

Pleass list and collate your response for each category (“a” through “f”) by date of
claim. Please provide for each item in this response the bearing sequence number (include an
explenation of the sequence number), the incident date, mileage of the vehicle at time of ingident
(1f known), tuild date of bearing assembly, and description of claim. For iteims *“a” through “d,”
please provide all related information and reports whether or not SKF has verified each one. For
itzms “e” and *f” sumrnaries are acceptable. Please identify in the summary the caption, court,
docket pumber, and filing dete of each lawsudt if a copy of the complaint initiating the lawsuit is
not provided. Please provide the requested information in Microsoft excel 2000. Provide a
separete spreadsheet for each category “a” through “e.™ Arrange the records on the spreadsheet
n chronolagical order, by incident date. For sach responsive tecord, provide the information
Tequested in separate columns with a8 single row.

' Ruprmu: A copy of the requested documents in categories *'a” throwgh “c” is
enclnged. SKF is not aware of any subropgation claims, lewsuits, or thivd-party stbitration
proceedings involving SKF as a party relating to the alleged: dufu::t and therefore has no

“documents in categories “d” through “£.”.

SKF will supplement thiz Response with a spreadsheet summarizing the
information contained in Appendix 2 relating to caiegories “a” through c.”

3, If SKF has issued any service bulletins, technical bulleting, advisories, or
any other communicetions to fingl stage manufacturers, axle manufacturers, dealers, zone offices
or field offices pertaining to the alleged defect provide a ¢opy of each such document. [fno
docurnents have been issues, 5o state.

Response: SKTF has not issued any service bulletins, technical bulleting, or
advisories relating to the alleged defect to anyone. SKF did consult to ArvinMexitor on service
bulletins issued by ArvinMeritor relating to the alleged defect. Insofar as Request No. 3 calla for
communications between SKF, ArvinMeritor, and OEMs concermning the alleged defect, apart
from service bulleting, technical bullefins, or advisories, such communications are being
produced pursnant to Paragraphs 2, 5, and 8.

4. State the number of werranty claims, including extended warranty claims,
and requests for “good will,” fiekl, or zone adjustments received by SKF frorn any source(s) that
relate to the alleged defect in the subject component, Provide a table summarizing the claimg,
including the following information: build date, bearing sequence number, claim date, and claim
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cade, Bach problem claim code must be identified. Please provide the requested information in
Microsoft Excel 2000.

- Response: As the manufacturer of & sub-assembly of an axle, SKF does not
receive wartanty claims from end vsers or OEMs. ArvinMexitor has provided to SKF on request
a tsbular summary of warranty cladme, which il received,. allegedly pertaining to the suhject
component The most recent and therefore most complete version of such summery was received
from ArvinMeritor on December 16, 2002, and is enclosed in hard copy end on digk in Microsoft
Excel spreadshest format, a5 requested. As SKF is not the author of the summary end does not,
with few exceptions, possess docurnentation of the claims mderlying the sutnmary, SKF is
unable to vouch for the meaning, reliability, or significance of the data contained in the

SUMInAry.

: 5. Identify and provide copies of all documents reflecting any study, survey, .
and investigation pertaining to the alleged defect, that is known to SKF. Include all pertinent
documenm, regardless of whether they are in interim, dr&ﬂ, or final form.

~ - Response: A copy of documents renpunnwe to Request No. 5 is enclosed. SKF
anticipates supplementing this response when electronic commmications have been compiled.

6. Identify and describe all significant modifications or changes made by ar
on héhalf of SKF in the mammfacture, degign, or material composition of the suhject caompanants
that relate, or could relate to the alloged defect. The fellowing information must be inchuded for
each such modification or change, if none exist, then ao state,

a, the date, or approximate date on which the modification or change
was incorporate nto production.

b, a description of the modification or change;

c. the reason for the modification or change;

d. SKF°s apinion of the change or madification's effectivencas;
e. the part nurnber of he modified part; |

f. whether the otiginal unmodified component was withdrawn from
sale, and if so, when; and;

A whether the modified or changed components can be interchanged
with earlier production conponents.
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Response: SKF hag twice changed the supplier of the saals incorporated into the
subject component. In April 2000 S8KF switched from an oil seal mede by Freudenberg in
Germany to a prease seal made at SKF’s Bethlehem, P, plant. The purpose of the chanpe was to
upgrade seal performance, Freudenberg seals were not withdrawn from sale, and the change in
supphﬂtdldnutlmngabuutachangmntlmpm“mhﬁ'aamgnedmthﬂsuh]mtmmpmm In
- SKF's opinion, the grease seal constitutes an effective-design. .

In June 2000 SKF switched its source of seal supply from its Bethlehem plant to
its Blgim, Til. plant due partly to a planned closure of the Bethlehem facility. The switch to Elgin
was hastened; however, by the finding that certain of the Bethlahem seals had manufacturing
flaws in the form of “kmit lines,” which could constitute leak:paths. The change te Elgin as a
saurce of supply eliminated the incidence of knit lines, Beiblehem seals siill in SKF’e inventbry
ot already installed in hubs awaiting assembly by ArvinMeritor were retwmned to SKF and have
not been resold

All of the seals mentioned above ate intexchangeable,

- Provide a copy of any maintenance recommendations and or requirements
provided to ArvinMeritor by SKF concerning the subject component. For each communication
Trovided, state the date of the communication

Recponse: A copy of the requested docments is encloaed. SKF anticipates
supplementing this response when slecironic communications have been compiled.

8. Furnish copies of all communications between SKF, ArvinMeritor and
OEMs pertaining to the design, manufacture, field performance, durability , quality and testing
of the subject components and the alleged defect. If any commmications on this subject were
ore! or were conducted electronically, provide a written transeript o7 summary of tech such
communication, and include the statement that identifiea the participants and the date of the
communication.

Reaponse: SKF isin the process of gatharing the requested information, which
will be produced within thirty days of the date hereof.

2, State whether SKF ever considered substituting alternative degipn or
components in the subject components for reazons that relate in any way to the alleged defect. If
80, identify and describe each such alternative design or component, state the date it was first
propased and the disposition of that proposal (i.e., approved, disapproved, or still being
evaluated)}, and the veasons for that action,
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Response: The only change in design or componenis that relates in any way to
the alleged defect was the change in seal supply source from SKF's BRethlehem plant to its Elgin
plant discussed in Response No. 6.

10.  Punish SKF's detailed opinicn of the alleged defect in the Sl.lbjnnt
componsnis. Please include an asgessment of the following: : _ s

: & the causal of contabutory factorg which may result in the allegsd
defect: - _

b. the failure mode;
c. the rigk to motor vehicle safety that it poses;
d. d. what warning(a), if any, would the operator of a subject

_ vohicle have.

Response: SKF 13 in the process of formulating its detailed opinion of the a]leged
defect which will be furmished within thirty days of the date hercof.

11.  On what datc{s} did SKTF ceasc collecting information for use in
responding to this Information Request? If more than one date applies, please provide the date
for each information type (e.g., production quantity, owner reports, warranty claims, etc.).

Reaponse: SKF has not stopped collecting information for use in responding to

thiz Information Request; hence the information and docurnents produced herewith are believed
to be current.

exely,

L

David Richman




Information Request to SKF USA Ine,

NHTSA PE02-088
Document Index
| Bates-Nomber(s) Roquest Number Confidentinlity
SKE 000001 None (File Label) - ' —
SKF 000002 20)
SKF 000003 Nons (File Label)
SKF 000004 2(®)
SKF 000003- SKF 000014, 2(0)
SKF 000015 SKF 000033 2(b)
SKF 000034~ SKF 000036 20
SKF 000037 2D), 7
SKF 000038- SKE 000046 70) Confidenhd
SKF 000047~ SKF 000060 20) Confidzatial
SKF 0000G1- SKF OD00TL -+ | 2(h) Confidential
SKF 000072- SKF 000077 Fox Confidential
SKF 000078- SKF 000083 Ab), 4 Confidmntial
SKF 000085- SKF 000153 B Confidential
SKF 000154- SKF 000163 2(0) Confidential
SKF 000164~ SKF 000181 20
SKF 000182 2(5)
SKF 000183 7
SKF 000184 5.8
3KF DO01RS 5
SKF 000186- SKF 000236 63, 7, 8 Confidentiel
SKF 0DD237- SKF 000345 2(b), 5,8 Confidential
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Infonmation Request to SKF TSA Ine.

NHTSA PE02-088
Index to Responsive Document Index
~ Bates-Nuniber(y) Request Number Confldsntiuity
SKF 000346- SKIF 000378 5,8 | Confidential —
SKF 000379- SKF 000334 b Confidential
SKF 000385 SKF 000336 5 Confidential
SKF 000387 2{)
SKF 000385 3 Confidental
SKF 000789- SKF 000391 5 Confideatial
SKF 000392~ SKF 000397 2(b)
SKF 000398- SKF 000403 2(b) Confidential
SKF 000404- SKF 000413 5 Confidential
SKF 000414- SKF 000418 8 Confidential
SKF 000419 8 Confidential
SKF 000420- SKF 000435 8 Confidential
SKF 000436- SKF (00445 8 Confidential
SKF 000446 5 Confidential
SKF 000447- SKF 000484 2(b) Confidential
SKF 000485 None (File Label)
SKF 0004R6- SKF 000521 5 Confidential
SKF 000522 5,8
SKF 000523- SKF 000610 5 Confidential
SKF 000611~ SKF 000637 5 Confidential
SKF 000638 SKF 000663 5 Confidential
SKF 000664- SKF 000665 5.8
2- 1/31/2003




Information Request to SKF UUSA Inc.

NHTSA PE02-088
Index to Responsive Document Index
| Bates-Number(s) Request Number | Confidentiallty

SKF 000666- SKF 000698 5 Confidential
SKF 000699 58 Confidential
SKF 000700- SK¥ 000787 5 Confidential
SKF 000788 58 Confidential
SKF 00789~ SKF 000855 5.8 Confidential
SKF 000856- SKF 000859 7

SKT 000861 - SKF 000854 2(b}, 5,8 Confidential
SKF 000855 SKF 001086 () Confidential
SKF 001087- SKF 001096 5 Confidential
SKF 001097- SKF 001103 5 Confidential
SKF 001104~ SKF 001113 2(b}, § - Lonfidential
SKF 001114 5 Confidential
SKF 001115- SKF 001119 8 Confidential
SKF 001120- SKF 001126 2(b) Confidential
SKT 01127- SKF 001135 2b Confidential
SKF 001136- SKF 001153 2(b), & Confidential
SKF 001154 2(b) Confidential -
SKF 001155- SKF 001156 2(b). & Confidential
SKF 001157 2(b), 5, 8 Confidential
SKF 0D1158 5 Confidential
SKF 001159- 5KF 001161 5 Confidential
SKF 001162- SKF 001175 5 Confidential

-3- 1/31/2003




Information Request to SKF USA Ine.

NHTSA PE02-088
Index to Responsive Document Iidex
Bates-Number(s) | Request Number {:uﬂdnnhaﬂw
SKF 001176- SKF 001178 2(b) ' Confidential
SKF 001179- SKF (001186 5 Confidential
SKF 001187- SKF 001186 1 Confidential
4 1/31/2003
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Re: Firml Repart - Stear Trech Hub Uit Analyss .
Gick Simon Trucking VIN TFUYDSER7YP4OISE - .
Truck Hub Urits:  Fight Serial #0101547 Nifig debe coxta 05488 .

. - Left Serial #0101604 N daie code 05495

- Dear Hruos,

_Mplmﬂdmmﬂhhﬂmﬂtdﬂﬁﬁbmwﬂmmﬂhm

stibject Tuba, Afier A panStaing review of i the Cals 2o teet rasuits and based on the
mvidence foured I the Jeft kand huby unit, itis bedevar shat e moat probebie causs of the
vahicly e was a braks wywiem malfunction resulling i extreme heet io the: Fub unit.

The driver's tesfisnny (attached) stotee hat he soperienced e braka drag In the right front. He
slopped ta alidw e drum to cool and ten mecisted the breke by rakeaste the-drag. A fow
miiac tar the Sns caught fire. Mast likely T beithe drag haatad the truck hub unit fom the
auside, Buring the sealix and doteriomiing the Dross witich cmsed the sibseguent hub uni
tailuna m-mmmmmmmmmmﬂwmmm
chrurs which resufted b the fine.

This conciusicn 13 supparted by the wear on the brake irdnga.  The right side imings arewam
significomty mesm Boan the laft sido Sninge aound e entre-clreom forenos wiicy would be
consinteni with & breke drag sfvalion. The el sdeis then warn svan more on the otem
which ia corml et with the brakas drum supporting the: vebicle after the baaring fadurs. i the
baaring Eallurs ad occumad frot, thare would be accosohes waar on the bation of the Inkigs
anly. ﬂnumnMummMmdhmmhﬂmmﬂmhﬂm
of the baaring falure and subsargsnt Fre

Miromructursl anatysis of tne remalining beering. components show that a great amount of heal
was appliad Trom g souree sxiemnal o the bub unl (e brais), whiles lite haat came from the
branring falurs iocif. Al the falied ight afde hub it dd net dinplay the- lypical apaiing of the
racaweya that would incicats that the hasring falura come firet. Thie hub unli faled vary
quickly, pmbably within & few minuies, Oriy dents and smegrs warg found on the Luppar porion
of the bnmer rings fam the rolars baing out of sigmment after the polymar cape had metted
Hat te bearing follad Mred, spais would heve hesn located on the Aceways. The noed

fraciue of the Tner ecewsys alsg occurmad In e 58t Taw Mimdes of operation due ta metal ©
metsi cortact betvwearr the innar and outar rings after e rollers were gone.
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Brucs Katchum, Jenuary 11, 2000, pags 2

Whila i cannot be sakt with 100% cortginty that brake drag iniates] the firs, s 2 R0
avidoncs to suppaort other peseible felore modes. T left and right slde hulr units ane wary
clans In serial number (547 o the rightt, 604, cor the lalt, bath manuiaciurad on the same dey).
The Alkan rmenuisching procsses are vary gtabie-and corsistent om basring to besring and
ma chsdends o ey Kined wers fount iy the smfallad beft side ik hb unit. Tha igit sics it in
question appmers 10 heve: bast made 10 SKF spciiceiion for meiedals s hest iresirment.
The advanced nasluns of the damuages from the: e ard subssguent fire prevenis dimensional
analysis,

A ubrication fafum [ sk udliely as s moein caiee of the Elurs becaoas thens i no spaling of
the mopwsye, oo manonsdt liwwe  Gresss semples from the et bub unit wars found 1 be
nommal {report citarhod). Grobes spaciionions Miow 0.2% walnr in new oreses aad satar
comiart of e it side THU grease s ondy 0.1%.  The: dirt™ cormiert notes? in the meportis simply
the nurein paiffcian from: the bearing Heell. Thase soit hythed o eddes do ol effect beesning:
e Mhhmwminun-mmmmhhmﬂm
b unit for analywie. _
Thi ciaslpn of fhe etk buty ure, and ts applicstion on the: Essy Siear mde doas not resul iy

_ the samwd iaiRire mGoe: a3 agior, acumialnie S0l row teper rolar Desing unts. The o
wagher undar the riamp nut offectivaly provents #e bes of e whoolfiro/dremihub assombly

- firom thar yehidle 28 woulkd have [mpponad Wit NGRS W RDEF oA, Tha: sLlbwonctaent

-+ misaligrmunt of the hralos dram wih hmmmmwmdhm

: Hran resulie b ireriordcus healing, Gnd i i 05 & 6 55 wa ballave: happened in T CE0S.
mmmmmmlnmﬂmhﬁﬁm.ﬂdﬂnﬁhfmﬁ
opgratinn of the: vahicle I possible.

SKF will netein this medsnal on aile =t i Moty Americen Techrical Canter in Piymouth for 80
days wives B will b pvaliabie for review. O it vy be shippad eceonding o Marbor's _
chmctions. Hﬂmmﬁlﬂ'dmthﬂHMﬂM*hmmn :
wil fapoos of than matoriols.

Mm

BKFAuhnuiu Dndmon

o GNF Nariior
Mr. Skewe Bripam hir. Dove
Mr. M Lewis
Mr. Robort Bandy

Deasacker

Aftachmerrhs:

Maderials Laboratory Frml Report mumber ATBOA { B4 delag 17/14/08
Chrammsiry Laborntory Firmal Report rumber AT38C31] dabed 11-18-05
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Inpraduetion/Backgroond

SN ¢ 1., Micoscts, expericnced 4 whee! end issuesin 2001, These
istues ocomred with SXF manufactured Truck Hub Units {THUs) used on ArvinMeritor
~ FF-581 axlea and Intemational Trucks. These trucks were all produced in 1997,

The osiginal fuilureq (prior to June 5T, 2001) end their assigned root canves were:

—Unit 324R - parts ware tnavailsbie for malysis

—nit 3101 — Quihoand row/hobesp thread corrosion — suspect lost hubcap
—{nit 343R - Low clamp load (T2 show severe creep) ovidant

~Unit 325R - Inboard ses! leak

Wm_ﬁhnnmﬁmm;ﬁmmmu
iasue in June, 200! with a viait to fhelaiininlh meintenarics facility. During
remdrvil of some of these Imba, it was noved that there was an orange residue on the
spindle. Several hab umits were retumed to SKF for more dotailed analysis. Somo of

these wWiits were also noted to have had kow mat torque om the e retaining mit {(nuts
which hold tho unit on the apindle).

The: nugor findingy of the: analyuis of the parts removed in Jono were:

+Spindle residus is grease base oit, water, rust, end brake dust,
*No significany water was inside the units
=Although not ideal, the lower torgues had not crested water ingress in the hub
unit and do not gppear io have created any performance problem.  Long term, the
presence of water will incresss nuat and potentially cause problems with revsoval
of bubs from spindlos. This issne has boen addressed with the addition of an o-
ring scel #f the spindie to hub interface.
*Scme of the inboard scals are wearing at 5 rate greater than cxpecied.
In late July 2001, SKF recommended that all of the 1997 units be returnad to broaden the
Tiald of dats regarding the seal wear and the condition of the bemtings. The remainder of

the huba from the 50 trucks {1997) was replaced and the hubs retumed to SKF. Thwe, all
) original 1997 units have heen exchanged for new units.

This repert will cover the findings to date of the units irvestigated,

Ganeral Information

The unita returnad were all of 1997 make (SKF Part Number BTF-00:32). The trucks
rimged I mileages from 450,000 miles to 550,000 miles, hamls
gencrel freight, mogtly in the mid-west DSA and southern Trucks

average 100,000 to 120,000 miles per yesr ganer! linshenl service.
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Concluans

Sealg fiom the | show higher wear rates then peevicualy seen or
documented during develapment or with other flesta.

Although somae seals showed » higher than expocted wear, a1l saals investigated were atill
futsctional, All bemrings were in good condition with no sigas of dictres, The grosse
was alse in good condition with no indicaiion of contemination prosent.

. Meanming wear widihs with verniee calipers gives an indication of wear, bur doos not
oquate well with neuits from sectioned seals measimed with an optical comparmator (as
done by the sesl nuifactorer). In general, the vermier caliper meammaments yieldec
larger wear widths then the optical comparstor method. This is important because the
baseling wear (freen 1996 undte) wae all mensured by optical compmrater while much of
the Monaon data iy from vernier calipers. : '

At this point in time, the higher wear mte cannot be explained by any material or procass
change by gither soal or bearing menuficturer, No peocess changes occurred in the 1996
to 1997 time frame. One potential varistion between [ snd other feets ix the
geographic location in which they operate. Northemn climates often uoe saft mixed with
send to trest roada in the winter snowa. The sand may contribute to the increased wear
rate.

In mid-2000, SKF changed the aeal used in the steer bub unita. The new seal (R-Safe
sexl) has many eohancements snd hay performed better than the 1997 seal in Inborwtory
testing, vielding 2 to 3 times betier life in contuminated environuments (mod and selt
tlurry).

Recommandntisas

1. Mid-2000 and later unite should be monitored to enaure that the sea} design
changes have eliminated the high wear rate in this envicmment. SKF would like
to evaluate gome units oquipped with the new seal {R-aafe) at 500,000 mile and
750,000 mile intervals.

some of the seals have high weer, analysis of the bearings sand grease
show these seals to be fopctional and, therofors, ahould remain in servica

Ewsalta
Out of the 85 additional units retutned to SKF, all wnits were disassembiad and the aeal

wear measired with & venier caliper mnd the general condition of the bearings and grease
examived. Altbough not as sccurate as sectioning and meaguring with an optical
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comparetor, fhis messurement gives some indicetion of the relative wear of the seals. If
the seal wear at the main lip is characterized as low (J2as than 1 non}, modemte (between
1 and 2 tnm) and bagh (2.0 mm and greeter), then the seal wear i fairly avenly distributed
through these rnges.

All gesly exxmined had aome degree of contaminaion berwean the inboard cegl tip and
dirt excluder lip. In some cases the contamination wes light, in others heavy - this
scomed to be directly related to the amount of seal wear. As more contamination passcd
the dirt excluder lip to the main lp, the muin lp wesr incrensed,

Figure | shows the Monson and 1996 wits mewsred using all optical compamtor data.
Figure 2 shows the Monson data using vemier caliper mesmmements (1956 date from.

=l 4

The above disgram shows what is measral as “wear™. 1t ia the length of the wesr fiat
under the matn lip (the lip under the epring). This sterts 85 & point cortact and increspes
as the sonl wetrs.

Figure 3 shows the new data (from the sdditional 1997 party) added to Figure 2.

Fhotos 1 end 2 show the actual seals, the lip wear and the contemination besween the seal
tips. :

Tahle 1 shows the inapection data fran the additional B5 parts by [JJJo wxit cmbes.

In addition, severa] units were cleanex] a5 well an possible, and then disassembled with
cre 10 ry o prevent extemal debric from entering the bearing. Six samples wers then
selected based on varying degrees of seat wear (light to heavy). Gresse aamples were
thea taken from the inboard seal/bearing area to be analyzed for contamination. The
analysis is included as Attachment 1(ATO1C225). This malysis conelnded that all
saples were in basically the same condition (inciuding the control sample of new
grease). Although all aamples were close to each other regarding contarnination content,
the umit with the highest mmount of contamination was the one with the teast seal wear,
Alvo, all the beariugs were in good condition with no denting or scaatching which would
occur from operating in contsminated conditions. From this information, we can
conchude that all the sealx are stift functionat.
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The sketch above is the seal voed frem 1996 theonph mid-2000. The seal is basically an
garter gpring oil type seal with a dirt excluder lip. Thig aeal hes beon weed in Evrepe in o
high volume steer hub ynit since 1986 with ne problems. The seal rides direcily on the -
benring flange outer dinmneter. Ax an 0il seal, the seal has en foward pumping action
which helps o keepy of] in the system. ' :

The above seal is an SKF “R-Safe” design. It incorporates a stainless steel
Hinger/counterface, a labyrinth, and two sezl contact aress. The stainless steal
coanterface provents corrasion undey the seel contact areas, therebry extending life. The
R-Rafe sen] was designed to aperats in grease — The seal has an cutward poatping action,
which pushes contamination away from the seal and bewring. The labyrinth and finger
provide 8 first line protection from contamination and protection from large particles,
The seal lipz contact in two ateas. First, an exinl lip provides protection as well as the
muir, spring loaded lip. This scal design has been wsed since 1992 with no field or
testing problems.
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Photo 1: Linit 311 inboard scal - shows wear of dust lip (longer arrow) end main lip
{shott arrow)

Fhoto 2: Unit 31} inboard seal - Contamnination between dust and main lips i"nd.iuating
that the dust lip hes passed maierin)
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TABLE 1: Deta from unite retumed 2001 - 1957 units
Usit Numbar| Bida | Misage |  Weer Comments
Wiiclth {men) lipe of sai

% R iaze] ~2 Yus, Madessie | Grooves mosty gane | Brg/Grease Gocd Gond |
303 R_| 4e37% 2 Yaa, Howvy Growvss gone __ | SrfGiasse Geod Cord |
7] L :%'Ta- Z4 You, Moderste Groawes gons Good Cand
WF | ¢ amrmer | os Light Grooves meely gone | Brp\aresea Good Cond |
W5 | R [ Biogee | a3 You Howvy | BrgRSrwees Good Cond
308 L | s133ee | 08 Lighé mealty gone | Brp/Grenes Good Cond
300 R_| 488117 18 ~Yaa Moderste Groosss il viskie | Brp/Gmena Good Cond |
313 R [ SO8A T 98 Yo Modersts | Groovas mostly gone | Bvp/Gremes Gond Gond
B R 4721871 23 "1 " ves Heavy — | Grovwss moslly gorw | EvpiGresse Bood Gond
L L_{ 473197 (K] Yos, ight Groovas masity gone | Evg/Grames Goodt Cand |
218 R [Témhaar] 15 ] Moderts | Groovas mosty gons | BegiGraoes Good Card
218 t o7 | 05 _E'r' Srooves mosty gone | BryGrames Good Cond
321 L @A 39 Veu Haurry Oisoves Feowly gone | Brp/Grees Good Cond
¥ 1L | saod] Tid Yoo, Modecain | Grooves sty gone Gaod Cond |
77 S Vox Modwwis | Givoves masdy gone | BrgiCrowes God Cond
T R_| 474403 ] “You, Modeaie Gmoves (Sreass Goad Cond
Ly T[4 | or Yaa, Modarste Grooves mosty gone | Bra/Greses tood Cand |
330 R | 485708 2_!_ Yeu, Howvy Crooves B Goad Sond
T T Ti | Ve bosaas | oo reeay e | Booremes Casd Cond
33 L B 0.8 No Guovas stil visible %&m
131 TEETC 12 Yo, Wodusis ] mm

E] R | Sizesd | a7 Yo, Iight Grocrves frosty Brg/Ce8s¢ Good Cond
7] L | 512854 24 *r-:.' Huatvy mmﬂmﬁm
EXD L o] 7 Yoo Howry | Griceen moslly gone | Brpicirease Bood Cond |
335 R [ 45108 | 33 ¥ Grooves mostty Goud Cond
30 R_| 05,340 18 Y, Grooves ol visible | Bro/rwees Good Cond |
) L | _4ee 345 0.8 Yau_light [ Grooves rowtly gore | Brg/Gresss Good Gond
337 R_| 463683 FX] ¥ Groaves mostly gora | BrpAGresss Good Cond
37 L_| 482683 2.1 \':,hm Grooves mostly gone | Bro/Greass Good Cond
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Unit Numbar —Wieage |

(s of mueh
o You, hearvy Grogves gone | DipiGresse Good Cond |
A | 4TS Vas, ight s moslly goe_| Briirass od Sand |
L_| #6765 Yas, ight Grooves s11] visibie | Bro/Gressa Gpod Cond |
ﬂl':‘ % tﬁ'..ﬁ Girooves maslly gome
| _4a8ea Vow, by | Cirouves mastly gove Sase Gopd Cond |
mmu T T
LR - M A ]
'E = ' 'r:.m &mﬁ' ﬂw dCond
R_| 496388 You, g Gioowes gore BrgCrmas Good

You kght Grooves mostly gone | Bigirmese Good Cond |
L 1 Sk Yoo Ui | Gionveal vabis | Grewewirged ]
R | eaieza | 28 Vo, Hesvy .~ Groowes gone Greane vampied
R | akm Vou oy Sroovs gore | Dreess serpied
o Vin, e | G oy e | Grees warol
R_| 014002 Vau, Ligit Croovas bl visiiw sarnpied
L | 4088 You, Howvy Grooves gone | Gresseswrpies

*| ndlcates milsage rum Jy file dets.
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ATHMCII Page 2

RLS 100253
Tdentification:
ATOIC123A Ulnie 312 right i ATDICIZ3A.5PA
ATOICIZID  Maritor Unit 312 Jo side ATDICIZIRSPA
ATOICIZIC  Muoribor Uk 313 bt side ATOICIIICSPA
ATOICI2ID  Maricor Uit 334 loft side ATOLCL2YD.38A
ATHCRIE  Muotter Unit 12 koft side ATOICI23ESPA
ATOICIZ3F  Mator Unit 373 eft sl ATOICI23F 3PA
ATOICIZ3G  Madior Uit 414 icik sido ATOICIZ3G5PA
ATHICIZ3H  Morttor Ubnkk 425 Jafl side ATOICIZIHSPA
ATHCRN Merhor Unit 313 ATOLCI2ZLSPA
Resulty:
Sampls M.MJ Fater Farr Naw Woter Water - FIIR
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— | Gt | S | tew | st Beridus
ey | LOS [T N R4 L I FTIR compial
Meridor T " [T PP ey mp——
Frivip /Rl [P cantepsinaiend widh Eigh Mvale of
lilti ATICI2 | 3901 Prse | o oo RA N NA | s ey ke oy ok estarit
wnd brabe dust
cyntmnated y o
. wikh ik devalr
nru?m ATotceng |asaerens | ssrerre| R4 | NE ramt, water amd q-:
“Mhﬁ%ﬁ*ﬂ
) n-ﬁﬂuﬂl;uhn':
o
Dl 718 | ATOICIIC | 3050 et | seze pve|  Nu [ITIDPOMBIIINM e o e ity eynic
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Water ingress inbo THU appears 10 occur from the spindle-bearing interfoce on the (nboard side.

Chemisiry Extoraa]l Report (v]) §-23-200(
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Unit 313

Background
Side: Left
Mileage: 523,912 miles
Iuner nut on torque: 375 . Tbs (as measured by Monson prier 1o June 5%
End Play: Customer meagured §.0025
' SKF/ARM measared 0.000" st 600 £, Tha,
Ohbservatinns: -
Came off easily.
Unit 324
Background
Sida: Lot
Mileage: 464 105 miles
Inner st on torque: 450 &, Tha (a0 mensured by Monson prior to Jume 5%
End Play: Custeoner meamaed 0.000™ -
SKF/ARM messared 0.000" at 600 . s,
o sons: '

Ullitu.:.un':roﬂ'u.ﬂr. Rihsﬂ:ﬁnﬁgimlwhu_lnﬂ'hzﬂm. Left side returned for

coATmaton.

Unit 414 ;
Background
Side: Left
Milcage: 126,536 miles
Inner mit ob torgue: 600 £, [be (as meamured by Monson prior to ime §®
End Piay: Customer meqsured 0.004”
SKF/ARM meamored 0.003" at 800 &, Iby,
. NATC measured 0.003" at 700 f, Ibs.
Observations; :

Unit had plastic bubcap (inappropriste for truck production date). Originsl ahnninurm
hubcap wes lost at Bk miles for wn sstimated 150 miles. Uit cams off cosily.

SKF 00184
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FF981 Hub Imee
Suzmmury of activities to date )

» Approximately 15 months ago the right front wheel end came off Uit # 124,
Repudrs were made at Nerthwest THC and vohicle put beck into service, Farts not
available for analyzis

« Monnon experianced 2 additionsl wheel end separations. The left whoel end
separgted on unit # 310, and the right side of unit 345,

+ Purts for umit 310 and 345 were retumed to AryinMcritor for enslysis by ARM
(ArvioMoritor) end SKF. Additlonally the right boby from unit 326 was returnoed at
the same time due to end play fndings of 4™

. mﬁmmmmalum&mmmhummm
by water ingression.

. mmmmwmmnfhwnontm

~ was ot determymad due to damage.

o Amalysia of the hub from unit 328 exhibited water ingrassion in hoth heating
rows.

. M=y 30, 2001
MWumnnﬂ&mm&ommmwumnMum ]
headquarters to discusa fhe above fiadings. Hmuﬁmmm
Mark Monaon Monson Truck Lines -

Gene Scholz - ITE
Pat (alvin mnﬁmhﬂmﬁml(vhmmum

Cumhmnnfﬂ:dmmmdu 1 or the other of the folowing:

s Replooe all hube on remaining 48 wnits

. mwmminﬂthmﬂm:ﬂnﬂ:
completion of flect prograim 10 re-torque all wheel ends to 600 L Ft end
messuring/ recording of end play.

May 31,2001

Mac Whittemore / Greg Anderson contacted ARM engineering for guidance. Jack
McKeuzie, Chief Engineer ARM axkes, suggested formation of an ivestigation team 1o
consist of ARM, S8KF, and ITE personnel. Investigation to begin oa or shout June 4, 2001
Contacts made:, team assembled mcluding the Sllowing people:

From ARM:

J.PPan Stoer Axle engineer Asheville Plant

From SKF

Mike Lewis  Manager Truck Applieations Engineering

From HC

Gene Scholz  Fiold Service Engineer

BKF MO8
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—Wadngaciry, Apri 03, 2002
s ﬂ“ -H Viin Dmphis i Niar A EARN
Frinr CI2921T4  IDMZND Ryder D1104400 101801 022001 108310 Rec't chasern, puled and 1B BEAL LEAK -
fisitanad cip ring Nocos, B2 IR INGRESE
AN shallow - shiny
MNarviater OIMB02 OHOSDT Wallderl BRORNA, Of M2 e Womn - Lot FM13 Epdpley 0.000". wmooth quiet B BEAL LEAX -
rolelion, |B row ooimosion NGRESS
Frtiry B1M2D1 St Transp  WFFDOOGHFDSR 03181 Found bearings OB seupags nll, |5 dry, encpiey  INNER RING
&y 0.000", nolsy, OB row VG, IBfR  SPALL
RV e spafis, grease re waler
_ o dabrie,
Futior 0332052 GITIC1 Wiy E1750111 011402 072601 Nolss BDE34 Endpley 0000, nolsy, OB row B BEAL LEAK -
Hotsington o 3, 1B yowe conromion INGREES
Freiirr QARSI O Prime E1T5SN 011602 OBZND1  Molsa Har2 mnﬂ!ﬂ". nolsy, OBrow (BBEAL LEAK-
: 3, I3 row shaliow spalls X RYY  (NORESS
shiny
Frinr 0824558 Doa1 E 1888300 O7/2801 O8/20M1 Loocw 224 Cage meltad, sai g Bumad LOWY GREASE
ey, greass hes low waler SEKIHT
contant
Nevistar 0331457 1172901 Rush Morsing 443004 1273801 D223 Wom - et 83353 Encpley 0,000, notay, 1B IR B 13 8EAL LEAK -

shallow spals - shiny
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Prinind for: MCAASS LEWIS

0471572002, 01:2840 PM, 1

5‘ Bruss Wesks DAH12200 10:30 AR
L'J oo

T el balarsnmanicor. com
;:. Michwsi D Liavwia/DE TARKAQENF, Robmt J SondwDET/BKFQUKF
Subject INFO; hillesges on N-Safy Fallure Analysls Paris

Dear Dale,

On Wednoaday 10 Agr, you rmquested mileagie on the R-Safa relumsd parts that SXF has rviesed., |
mwmmﬁnmunmm.

1. Rqafe ialre snaiysis

© wilte romemnand 16 dMtp .

Bor Ne, MenfDele  Besilot  Mieage
N AATO0 3 109,318
038001  CT/MSAH. 34 57813
U202 02770, 43  00M
0334602 00001,  , 3.8 nem
OXIUET 1IN0 3 00,188
OMEMI 077240 v - 21,008

Also sitached beiow is the siectronic mopy of #he Pareto | gave you s herd oopy on Weckndiny an well,

|
|
12002 Intwim Repon OF AP 2000
Regyards,
iiruoe

SKF 003308
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Life - Miles

1800000 -~ - -

BTF-0065 Bearing Life vs. Pra-LoadlClearance

5KF, Weeks 27 Jul 2002

A Y e e R ELERE N ULl
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Life - Miles

BTF-0065 & sTRB Bearing Life vs.

Pre-Load/Clearance
SKF, Weeks 14 Aug 2002

—~ THU 12K
2500000 ' ™~ - THU 13.2K |

\ +8TRB 13.2K
\,\HTRB 14.6K | |
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Life  —r Tmamr——
Range {_

Pre-Lond/Clearance

The above Is for 13,200 Ib axle

For 12,000 Ib axle life increases by approx 1.5 Factory

Settings

August 1, 2002 ' - EKF 8

25000 AMS




MEST printout for: Megname Ref: Reeceived/fant;

Paged;

A meeting wes held in Asheville on June 8 to discuse the
THUII praject. Attendess wers:
Jerry Krug

Jack MoRenzie

JP Fan

Ken Chalfin

Hike Barnatt

Erik Hasssen-gKr

Peater Lindhalm—EEKF

itsve Brown—SKP

Tws Brockmuilier—8KF Germany
Hane—Jurgen Dau-8EKF Goimany

Tha fallewing itene wars dipcusssd:

AKPF kas completed the validation teating far thn hu.b.
Bub testing was auspendsd vhen a 15-20my crack was
datected. !I!hu ‘hub cr::laa ara K

530,000°
670,000
Elﬂ,ﬂﬂﬂ
837,000
870,000
SKF- had misunderstood Rockwall's TP-926 test proacadure and

was undsr the Impression that the ooa hub that had to run to

1,000,300 could not have & crack. J. Grant alarifisd the
ura to say that one heb muet run one million cycles

without a thru crack. SJKF will placa the hub that ran

370,000 cycles back on thelr test rig and rum untcll 1

million cycles, Test was run at 13.2F rating.

Apheville will pend two whsel nute to J. Jemnings so that

Troy can run TP-926 on two 3KF hubs. J. Erug to follow up.

SKF was asked to supply a free body disagram of thelr tast
praocedore and compara it to the TP-926 lcadlng.

S¥XF hae proposed sliminating the undercut at the base of
the drum plleot. This would increass the section sizs at
their primary failure mode. BRI must vexrify drum ID .
chamfers. Trailer Product's hub has no undesrcut and has
a 2.3 en radiua. SKF will supply J. Krug the tolesrance of

the radius. "\{__ 2 408

AaRs,

D 1 2 Msgname: H160G141

MARIBEN, ERIK . H1640141 *DIBOBRY 95-086—08 21:29
Prom: Corxpany, Country: Addr

ADDR: IBMX4D0.519%40 HESNADS
To:
MARRSEN, ERIK L. BEXF UBA, DETROIT {AUTOM.), US TDETECM
Subjegtt Date:
SKF THULII Meesting . $5-06-09

SKF DOO85S




Pagas :

SKF has agresd to praovide & chanfer on the 0D of tha hub
flangs to accommodate the reduce envelope brake drum. RI
mist supply the naximum diameter that can be allowed.

SKP hag asked if the long etud can be uswd for stesl vhael
vocations (short setud vecatlope). RI will address lasus
with Frelghtliner,

SKF must have a decicion on what oeal deelgn to uea far
production. Currently & Frsudeaburg design is being used,
SKF har convarted BRVI to & CR design back in Rugumt of 1994.
SYF is propcaing the use of the CR daesign on RI product. RI
has requested a design review meeting ba held in Troy on
July & st L:00 pm to discuss this ipsus. Dale Bell and
Bruce Murdan have besn asked to provide technical support.
LAY will have a repressntative prasent. SXKP has asksd for RI
to create a list of guestions in advahes of the nesting. B.
Murden will ba ssked to help with formularing a list.

The daclision has beer made to introduce the acrew in hub
cap for production. Modificationa to thea hub design will be
required. SKF is in the procese of changing forging
sourcas and moving to a larger capacity press. A new
forging die is reguired and will contain the modifications
to allow the sorew in doaign. The chsnges will add
approximately .5 kg of welcht per hub and cost approximatsly

.80 more. EResgular produrtion va)lidation testing will be
run on this design versicn. Rl is recguessting that the new
die bs expldited dus to the amall guantity of hubs eunrrently
availsble from the last forging run. 150 hubs remalin in
Garmany but approxzimately 154 of them contain forging laps.
EI has requested SKF to hoeld non—conforming huba foxr
snergency uae. .

SKF has proposed changing the stud bose design to a
continugus surface. This would make the forging
ari-pymatrical and result in A comt gavinge.. .Thiag design
changs would bs lwplemented after production has hagun.
Approximate timing is April of 96. Full validation testing
would be run at that time. There 8 potentlal for a
weight increase of mpproximatel ALE Warst cage.

SKF has requested an increase in lezance from the
innsr bhearing seat to the drum/hub incegrate. Current
telerance 15 +.2 mm. RI feels that +/%1 .4 om would be
acceptabla. BRI will varify this n with trailer

producta.
409

3 § Megnara: ELE00141

SKF GODAGT




S8KF 1g concerned about the laad in chamfer on tha spindla,

RI tao revisw. BEF to provide proposal of chemfar angle and
dimeneicos,

Hub identification information will bs mtampad on the OD

of the flangs. BEKF ip requesting infcomation on Rockwell's

irement {julian date, logo, pmrt munbar, ets). EKF has

Indicated that thay can not pot the Rockwell logo on the
bub. BSEF haz indicated that they will provide a julisn date
plus asveral other serial pumbers that will have to be :
tracked. Total mmbers to ba 1 in will be 7 or B.

If their are any corredtions or tlona to the meeting
ainutes pleapge contact me ASAF. Thanks to all the psapls
who ware involved for their time, especlally Uwa and
Hans—Jurgen who travel fram Burops to be here.
Jayry Frug Jr.

Extra X400 information beginm:
briginator
Domain| UB/TELEMAIL/ROCKNWELL
Domain Rttrih: ID:AONA.GNERUG
Hode.Ugerid: IEMX4C0.51940

Mepaage Id: .ERHEH 95060819 4422677171
Importanca: Normal
Hant .h‘y’i s : .
Domalin: US!TELIH&IL}!DCKH!LL
Domain hti:..jr:.i.bl ID:ADNA . GHERUG
Nods .Ugerid: IBMX400.51940
Bubimsct: SKF TRUII Mmating
Recipienta
- Domains UE!TELMII.{RDCEHEIL
Domain Attrib: IDIRONA.SSHAMEY
Froa Pot ¥ang: ADMA —BERANEY +ERHRNEY

Domain: US/TRLEMAIL/ROCKWELL
Domaln Attrib: ID:AOMA.KHCOALFI
Node.Userid: IBMX400.64895
FProa FPot ¥ama: AONA -KHCHRLFY +EHCHAL®T

Domain: U8/TELEMAIL/ROCKWELL
PBamain Abttrib: ID:AONA.JPPAN
Fres Fmt Nams: MRA —JPPAN +JPPAN

Paged : 5 6 Magqnames E1600141
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Pages:

Domain:
Domaln Attrib;
Node ., Userid:
Froa Fmt Nama:

Ixmain:
Domaln Attrih:
Rode.Daerid:
Fred Fuk Nams:

]

Domain
Hode.Userid
Fras Pxt Fams

Copy
Domain :
Domaln Attrib:
Noda.Userid:
Fres Fmt Nama:

Domain;

Domain Attrih:
Node . Taerid:
Froa Fmt Nama:z

Domain:
Domain Attrih:
Fran Fmk MNamn:

. Domaip;
Donain Attrib:
Fres Fobt Nams:

Domalin:
Domain Attribi
Fras Fpot None:

Domain;

Domaln atvrib:
PFreg Frt Hams:

7 B

US,/TELEMAIL/ROCEWELL
IDtAONA , JRMCRENS

IBMX400, 63054

ACNA  ~JRMCKENS *JRMCEKENE

U8/ TRLEMAFL/ROCKNELL
ID:AONA . MSBARNET
IBMEAOD . 63450

AONR ~MEDARNET *MEDARNET

ERIC MAASSEN
85/ IBMX400/IENMALL

' DEVCOT .. UDETECH

CEEZ400 PMARSSEN

us/

ID 1 ADHA . DOBURLEY

IBMRAD0, 66908

ACNA  -DJBURLEY +*DJRURLEY

U8/ TELEMAIL /ROCKRELL

ID: ACNA .. JKIENNIN
IEMX400,67306

ACMA —~JEJENNIN *JKIJENNIN

UB/TBLEMAIL/ROCKRELL
ID:AONER . RIEDDING
AONA —RJIEDINNG *RIEDDING

U8/ TELEMAIL/ROCKWELL
ID: ADNR . HEHAGER L
ADNA ~WOHAGER *WBHAGER .

US/TELEMATL/ROCKNELL
ID: AONA , GHEARNET
ADNR -CWBARNET FUNBARNET

75/ THLEMA IL/ROCKWELL

LD ACKA . TWGRANT
AONA = JWGRANT +JWGRANT

Magname: H1&00141

End of mapsags
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