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Office of Dafects Investigation Safety Assurance
National Highway Traffic Safety Administration
400 Seventh Strest, 3.W.

Washington, DC 20590

Subject: EAD3-004:NVE-213cla

" Aftachad is the Ford Motor Campany (Ford) responae to the ag June 30, 2003 letter

mu;::ng Infarmation conceming wheel studs on 1997 thrnugh madel year Ford Windstar

. - Aa discusisad in the attachment {0 this Istter, Ford investigated al Lgations of wheel siud

breakage on the subject vahicles both intemally, and in responss to beth this Enginearing
Analysls and PE02-085. Ford concludas that there |a no evidancs of 3 aystemic design,

manufacturing, assembly, or quality defect lsading to the reported wheel stud fracturas, Rather,
all information suggests that the key contributing factor to the Incl lnt reports is Improper
asrvice or maintenance of the wheel attachrment. _ '

The reported Incidents typh;nuy Invotve vehicles with more than .uuu miles. It ls very kely
that vehicles with 35,000 or more miles have had the wheals rem one or more timea for
sarvice tothe tres, brakes, or other components. Ford's analyais|of clamp load with repeated

whes! removals and Installaticne determined that clamp load Ins ssnentially the same

through numerous wheal removals and reinstallations — thus the aitachment will perform
mﬂrthrm.uhoﬂhlhafﬁnvﬂﬂdﬂfpmpuﬂyﬂghhm ; _ _
umtnﬂtulnvnﬂgnﬂmlnmmhttismqmry. Ford condugted exteneive testing to
determing if the subjact paris are designed property and companed the dasign g that of paer
vshicles. The Inltial results of this testing show that the subject components pédorm
squal to or better than ls paer velvicles. 1n addiien, dimensional and matarial compariaona
show that the sttachiment s essentially the ssme ss thet used on pear vehicles.  Detalls of the
testing and analysia are provided in the attachment. i the agency degires, Ford would be
plesasad to provide firther sxplanation of the testing completed, In proceas, and Ford's
future test conskierstions. |

' Ford believes thare ars three likely causes for the reparted wheel stud frachanes. First, stud

fracture may occur during lug nut removal or Installetion when high lsvets of torque are
inadvertently applled (during instaliation) or are required to me comoslon-ordirt
accumulation, or due to cross thnndm ﬂwlaully if thim occurs, the nesd far asevics is
uppl'lnt. :
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Tha sacond possible cause of stud fracture s trnﬁl'ﬂ:hnt clamp load between the road wheel

) . and braks rotor or drum and hub assembly, which results from failure to proparty tighten the lug

nut to the specifiad 100 fi-lb torque. f sufficlent ciamp load Is not achieved, the normally
present microacoplc movemant betwaen theae parts may Increase to the point that the studs
undargo bending loading, which may ultimately result in atud frachure. In addition, If tha overt
indications thet accompany a lovse wheasl are ignored, loceety fastaned lug nuts may actually
"walk off" the stud resulting in whasl saparation or stud damage. Torquaftension teating
performed on 15<inch aluminum whesls indlcatea that the inttlal torque specification of 82-113 ft-
Ibs ia sufficient to supply tha required clamp load and prevert mevament betweern the wheel
and the brake and hub assembly. As previously noted this clamp 'oad remains esssntially
unchanged through numsrous whaal remavalg and Installaions at the spacified torgus.

Tha third possible tause of stud frecturs |s corroslon, dirt, or damage prasent on tha road wheel
at the nut interface whon a wheal is reinatalled after mmoval. Such contamination may reduce
the amount of clamp Ioad resulting from the specified torque. In addiiion, ¢omoaicn andior dirt
can build up on the wheel mounting aurface and rotor or drum to hub mounting surfaces, and
not removed prior to wheel installation, may cause a relaxation of ciamg load and eventual stud
fracture. Ford notes that a small sampie of whesia and lug nuts from the flald was reviewad.
Corroslon In the Irterface area of the lug mut and wheel was found to be minimal.

A comparison of falluwe rates between varicua wheel types indicates an Incressed rata of :
reports on aluminum whaels when comparad to stesl. Torgue'tension snatysis of the aluminum
wheel design indicatea the specified torque meets sll design requiremants.

A roview of Incidants Involving aflaged accidents attributable to the alleged defect show that
. none of the alleged actidents reaulted in vehicls to vehicla collislons or Injurias, and resulted

only in minor damage to a subject vehicle. The lack of injuries, aa well as the absance of car-to-
car accldsnts, indicates that if a wheel does come off the vehicle, the operator ia. able to control
the vehicls and avoid any other contacts. ,

Ford doas not balleve the reported events indicate the pregence of & dafect trend in the design,
manufactura, or assambly of the wheel attachment for the subject vehlcles. Rather, we believe
that tha raportad kosa attechmants and stud falkiras are likely dusto 1) improper fightening of
the fastanars o the spacifiad torque of 100 f-Ibs during the vehicle servicing that typlcally has
ogcured by the vehicle milsages at which thesa Inckdants have been allegad or 2} other
Improper service, such as assembiing the whesl to the vehicls with axcassive dirt or comeslon
presant \Whesl separation due to stud fractures typically is precaded by-adeduate wamings of
noles or vibration during vehicla operation or the visual observation that a lug nit Is missing or a
stud i= broken during cther vahicle maintenancs, auch aa brake inspaction or tire ratation, or
during vehicls claaning or checking of tire pressure. For these reasona and other reasons more
fully explained in the attachment to this response, Ford belleves that whee! stud breakage on
tha subject vehiclsa dosa not constitute an unreasonable risk to motor vahicls safaty,

If vou have any further questiona, pleass contact me.
Sincarely, |

“TEA Pl

/ James P, Vondale
Attachment
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ATTACHMENT
August 27, 2003

Ford's rasponse to this Englneering Analysis information request was praparad pursuart to a
diligent search for the Information requsated. YWhile we have amplayed our baat efforts to
provide responaive informadion, the breadth of thé agency's raquest and the requirament that
Informaetion be providad on an expediied basia make this a difficult task. We neverthsless have
made evary offort to provide thorough and accurete information, and we would be pleased to
mest with agancy personnel to discuss any aspect of this Enginesring Analysls.

The scopa of Forl's investigation conducted to iocate responsive information focused on Ford
smployess most likely to be knowledgeable about the subject matter of this Inquiry and on

. review of Ford files in which responaive Information ordwarty would be expected to ba found

and to which Ford ordinaily would refar, as more fully deacribed in this respense. Ford notes

that although electonic information was Included within the scope of ks search, Ford has not

attemptad to retrisve from computer storags alectronic flea that wara averwrittan or deleted. As
the agency s awang, such fllss ganaraiy are unavaliablie to the computer user even If thay still
axist and are refrievable through expart means. To the sxtent that the agency’s definltion of
Ford Includes suppllers, contractors and affifiated entarprises for which Ford does not exercise
day-to-lay oparational control, we note that Information balonging to such ertitiss ordinarlly is
not In Fard's possassion, custody or control. Ford has construed this request as pertaining ta
vahlcias manufacturad for aale in the United States, ita protactarates and temitoriea.

Answars to your specific questions are ast forth balow. As requestad, aftsr sach numeric
designation, we have aat farth verbatim the request for informatlon, followed by our response.
Unlese otharwles stated, Ford has undertaken to provide reaponsive documerts dated up to
and including June 30, 2003, the date of your iInquiry. Ford has saarched business unite and/or
affliates within the following offices for responaive documents: Environmental and Safety

- Enginearing, Ford Automotive Oparations, Ford Customar Sarvics Divislon, Quality, Global

Core Enginasring, Office of tha General Counsal, and North American Car Product
Devalopment.

Bedusst 1
State, by modal, wheal type, and model year, the number of subject vehicles Ford has.

manufacturad for sale or lsase In the United States. Saparately, for sach subject vehicts
. manufastured to dats by Ford, atate the following: .

Vahicle Idunliﬂuﬂon rwimbar MN}.

Maks;

Madel;

Whael typs;

Madel Year;

Date of manufacturs:

Data warranty coverage commencad; and

The State In the Unitadﬁmmumﬂnwhiuluwaauriulnal? 5oid or leased
{or dellverad for sale or [sasa).

- Provids the table In Microsoft Access 2000, or & compatibla format, entitied -
"FRODUCTION DATA." Bea Enclosura 1, Data Collaction Disc, for a pro-formatiad table -
that providea further detalls regarding this aubmiasion,

Sereapow
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0 et
Ford reconda indicate that the approximate tatal number of subject vehicles sold in the Unlted
States {the 50 states and the District of Columbia) and s proteciorates and tenfioriea
Samoa, Guam, Northern Mariana [siands, Pusrto Rico, and the Virgin. (slands)
-Ia B11,428. The requested detallad mmmupmummlmhmdua
{flle: 2m3-na-2?_ﬁppmu_m an the enclosed CD.

Request?

State tha number of each of the following, recelved by Ford, or of which Ford [ |
otherwise aware, which rulntutn,u'rmy ralate to, the aliaged defact in the subject
yvehicien: -

a. Consumer unmplah'm lnr.ludlng those from flset nparltum;

b. Fiald reports, inclusiing dewsler flald reports;

G Reports [nvolving a crash, injury, or fatality, based on claims nnuhattha
manufacturer Inveiving » death or Injury, notices recaived by the manufacturer
alleging or proving that-a desth or Injury was caused by the alleged defectina.
sublact vahicle property damage claime, consumer complaints, or fisld reports;

d. Propsirty damage cigims; and

8. Thlrd-partrarblu'atlunpraoaadmnswhm Ford ia or was apartytotha

- arbitration; and

f . meubuthpm“dclnaad mui‘mhFurdunrmadofanMur '

codafandant.

For subparts "a" through "d” state the iotal number of each tem {a.g., corsumer
complainis, field raports, otc.) saparately. Multipla Incidents involving the same vahicle
are to ba counted separately. Muttiple reports of tha same incident are sdan to be
counted asparataly {i.e.. & consumner complaint and a field report Involving the same
Incldent in which a crash occasmed are to b mmtuduunmh report, & 'ﬂaldropnrtand
A consumar compisint).

In addition, for tame "¢" and “d" provide a summary deacription of the nllagnd problam
and causal and centributing fectors and Fond's assessment of the problem, with a

- summary of the significant underiying facta and svidence. For tema & a1, identify the
parties to the action, a5 well as the caption, court, docket number, and :Ed:lunnhtnh the
complaint or other dnmnt Initlating the action was flled.

. For purposes of identifying reparts of incidents petentially involving the allegad dafect and any
related documents, Ford has gathered "owner reports”™ and “field reports” maintsined by Ford
Customer Service Division {FCSD), Intensified Customer Concixr Dafinition (ICCD) data

maintained by Ford'a. Quaitty Office, flest reporis maintained In a Fiest Tast Database, and claim
and lawsuit infarmation maintwined by Ford's Offica of the General Couneal (CGC).

| Deacriptions of the. FCSD owner and field report systems, the ICCD and tha Flast Test
Database systams, and the criteria used to search each of thess ame pmvidodulmrﬂmnym

. ~ Appendix B (fle; 2003-08:27_Appendix_B) on the enciosed CD.
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. mafulbwmutugomtlmmummthammmmpomrummnchunh-u
‘G - searches:

A1 Allsged whasl saparation caused by wheel stud fracture

A2 - Allegad whasl atud fractuns not causing wheel separation or lcoseness

A3 Alleged whesl stud fracture and alisged whes! locsaness. r

B1  Allegsd wheel separation, unknown cause* '

B2  Alleged whes| fastener lsauss of unknown m&mmhgmmal stud issue®

"We ara providing elsctronlc copies of thess reports n_l-. nnn'-ipcqﬂ'lc
allegations™ for your revisw because of the broad scope of the request. Based
on our snginassing fudgmant, the Information In ihm reparts is ineufficiant to
luppurtlmmmﬂﬂtﬂuy peartain o the alisged defect.

Owner Reporia; The search and review of the Ford Master Owner Relations Syatema (MORS)
database records, as described In Appendiix B, idantifled the hllm numbnr of-owner ripurta
in -mmmmmmm above:

[Gategory [ A1 [ A2 [ 75
[Reports | v | 14| 1

Coples of thase ownar reports and ambigucus reports are providad in the MORS 1l and MORS
. Il portian of the sle¢ironk: deiabasa contalned in Appenix & (file: 2002-08-27_Appendix_C) on
@ | theanciossd CD. Tha categorization of each report is [dentifed In the *Category* fiskd, When
wa were abls to identify that responsive {i.e., not ambiguous) duplicate owner regorts foran. -
‘slleged mcidant ware recaived, sach of fhese duplicate reporta is marked accordingly, and the-
goup ls countad as ona report. In other cases, certain vahiclss mey have sxperisnced maore
than ons Incident and have mors than one report assoclated with thelr VINs.  Thase reporta
have bnn counted separatoly. :

Legal Contacts: FurdlspmwdiruInAppancﬂxBadnmipﬂundLuunlContaduandﬂuachuﬂy
that is responsible for this information, Litigation Pravention. Ta the extent that responsive (..,
riot ambiguotia) cwner raports refiact thet they are Lagal Contacts, Ford haa gatheed tha
related flles from the Lktigation Prevention activily. Based on this search, no- rllpiamlwfllu
: warnfuund Fordnmuﬂutﬂwuunlﬂltulumnmﬂl _

. 1CCD Informutien: A seurch of the ICCD détabase as described in Appendix 8 did nat locats
any raporte that may relate io the allegad defact, or any Feports that are mhluunun as to
whﬂurﬂuwrnlahtohuilhpddlhct

Elost Repoits: In addidon to fieet reports that may be contalned Inhumnpurbwﬂald
reporis identifiad In this reapones, Ford conducted & sasrch of its Flest Test Databoes aa
describad InAppandn:Bhrmuﬁthﬂmymmmlﬂbnﬂminmuwhjﬁuhlchs
No fleat reports wers identified.

. - Fleig Ragorts; The search and review of the Ford Common Quality Indicator System (CQIS)
4 . Macords, as describad in Appendix B, Idmﬂadmamhﬂngmmberdﬁemm sxciuding
@ cuplcates in acoordance with the categories descrived above;
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cals
Cetegory Al | A2 { A3
Reporis 1 2 1]

Copies of thesa field reports and ambiguous reports are provided in the CQIS portion of the
electronic datebbese cortained in Appendix C on the enclesad CD., ﬂumtugnnﬂhun of sach
report ia identfiad in the "Category” field. YWhen we ware abie to identify that responsive {i.e.,

not ambiguous) duplicate fiski reports for an alleged incident wem racaived, sach of thess
duplicate reporta is marosd accordingly, and the group i countsd as one réport. in other caees,
cartain vehiciss may have axparisnced more than ons Incident and have more than one report
associated with their VINa. Thesa reports have been countad saparately. In addition, none of
thees CQIS reporis are duplicative of responsiva owner reports. -

Unifled Databgse:' The Unified Datlhlu {UDE) was created to facliitate parts mnahllﬂy by
tracking part sales and is not Intended aw a problem reporting system. However, bacause a
small percantaga of the records may contain verbatim comments that could potantially relate to
tha agency's Inquiry, we ara Including thess In responss to Requast 2. Nonetheless, & search
of UDB, as deacribed in Appendix B, was conducted. Coples of potentlally relevant rapowta and
ambiguous reports are provided in the UDB portion of the slactronic database contained in

- Appendix C on the anclossd CD.

uDa

[Calegory | AT ] A2 [ A3
Reporta | & | 96 | 7

The catagorization of sach report is |dantiflad in the "Category” field. YWhen we were abile to
idanttfy that regponziva (Le., not ambigucus) duplicate UIDB reports for an alleged incldent wera
raceived, each of these duplicats reporte is markad accordingly, and the group i3 countd aa
ona report. In ather casea, cartaln vehiclea may have sxperienced more than orne Incldent snd -
have mova than one raport associated with their VINs. Theae reports have been counted
asparately. In addition, nona of thess UDB racords are duplicative of mpnnuh'u warmanty
reports. _

VOQ Dalg: Thie information request had an attmchment that included wix Vehicte Ovwner's
Questionnaires {VOQa). Ford mads inquiries of its MORS databasa for customer contacts, and
e CQIS databaes for flaki raports regarding the vahicles reflactad on the VOCGs. Ford notes
that in some natancas, whers the VOQ doas not contain the VIN, or the cwner's iast name and
Zip code, It is not possible to query the databases for owner and field reports cally
comresponding to the VOQs. As a result, Ford was unabia to query two of the due to lack
of VIN. Any reports located on a vehicle Identifled In the VOQs mlated to the al ' defect ars
Includad in the MORS and CQIS portions of the slectronic database provided injAppendix C and
hnvebeanndantrﬂadbya‘\"'ntm "WOO Dup" fisid. _

Ingi ; For purposes of identifying slleged acciients or irjurt potentially
" melated to the aleged defact, Ford has reviswed responsive {i.e., not ambiguous} owner snd
fleld raports, lswsuits and clalms, and wamanty claims. Based on a resecnablas gnd diligent
search, Ford located 4 owner (MORS) reports [VINS: 2FMDAS142YWDB02499, -
2FMZAS143WBE 168447, 2FMDAS140VBABR0E4, 2FMDAEI4EXBASS229), no feld (CQIS)
reports, no warmanty claims, and 2 lawaults and claims [VINS: 2FMDAS148WBAS8072,
2FMZAS141WBD54311], alleging an accident that may be related to the allegad defect. The
owner and fiekl reports and warranty claimes are Included in the MORS, CQIS, and Analytical
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Wamanty Syatem (AWS) portions of the siectronic databass provided in Appmdlx C. Lawauit
and claim Information |s provided as described below.

The four owner reports listed in tha precading pamgraph that contain allagations of accidents or
injurles potentially related to the allaged defact ware further Investigated. None of the four -
vohicies were involved in vehicle-to-vehicle colllsions nor ame any Injuries allegad. Three of the
ciaima Involved damage only to the involved vehicle, and tha fourih Involved allegad damage to
two nearby vehicias In which operators, while observing the illogad incldent, sirmply coflided

""'Hithunhuthlr

Mmmm Fnr purpoaes of identifying incldents potentially refated to
the alleged defect, Ford has gathered claim and lawault information maintained by Ford's OGC.
Ford's OGC la responaible for handling product liabikly lawsuits, claims, nn:l consumer braach
of warranty lawauits and srbitrations against the Company.

Based on & reasonable and diligent search, Ford [ocated no lewsuils; two dnlmn. no coneumer

breach of warranty lawsulls, and no arbitrations that appear to rulihhtha ileged defect in the

subject vehicles, Ford did not locate any ambiguous lawsuits, claims or consumar breach of

_ warranty l[awsults. We are providing the requestad datalled infformation, whers avallable, an the
rasponalive claims in our Log of Lawsuita and Claima, as Appendb D

{fle: 2003-08-27_Appendix_D). With ragard to theas lawsuits and claims, Ford haa not

" undertaken to contact outside law finma to cbialn additional dncumnntlﬂnn

Both clgima resulbed in damigu only to tha vehicle with the allaged defact, and did not Involve
vehicie-to-vehicls accidents or injury sllegations.

Reqguegt 3

-Baparately, for each item {compliaint, report, clalm, nolics, or matter within the scope of
your respanse 10 Request No. 2, state the following Information:

a. Ford's fle number or other identifisr used;

b. The category of the itam, llldintiﬂldhﬂlcpnctﬂu 2 (l.9., consumer
complaint, flald raport, aic.);

c. Vehicle owner or flest name (and fleet contact person), address, and

telaphone number;

Vehicle's VIN:

Vehicle's make, modsl and modat year;

Vahicle's milwage at tima. uf Inciclent; -

Incident dale;

Raport or claim data;

Whaethar a crash In allegad; -

Whether property damage. |s alleged;

Number of alleged injuries, If any; and

Number of allaged fatslities, ¥ any.

e TFa~ea

" Provide this information In Microaoft Acceas 2000, o & compatible format, entitied
"REQUEST NUMBER TWO DATA.” See Enclosure 2, Data Collection: Dlig, for & pre-
-formatted table that provides further details regarding this submission.
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Answer

As indicated In respensa to Requast 2, Ford has provided related owner complaints and fisid

reports in the electronic databaes contained in Appendix €. Ford assumes that providing the

compigints and reports in the alectronic database formsat mests the requiremeants of thia request
'Mhmn@ymmﬂwmmmﬂﬂalmsam . :

Baguest 4

Produce copfea of all documants relatad to each item within the scope of Requast Na. 2

. that ware not provided In Ford's response of Fabruary 12, 2003 fo PE02-085. Ongantzs
‘the documants sapargialy by category (i.e., consumer complaints, flald reports, stc.} and
daacriba the mathod Ford used ﬂ:r urglnizlng thedocuments. :

M

As indicated in response to Request No. 2, Ford has provided related owner complalnts and
fiald reports in the alactronk: database containad in appandix . Ford assumea that providing
the compiaints and reports [n the alactronic database format meats lhn r!qulrumm of this
raqueat bacause the wmmnrnrdlrclnm as desired. -

EequestNo. §

. State, by model and model year, ¥ total count for all of the following cetegories of claims,
eollectivaly, that have been paid by Ford 10 date that ralats to, or may relate to, the
alleged.defact In the subjact vahicisg: warrarly claims; sxtanded warranty claims; clalm -
for good will ssrvices that wens provided: fleld, zone, or similer-adfustments and
reimbursamentsa; and warranty claima or repala made In accordance with.a procedura
lp.dﬂ-dhlhchnlndmmw or customer satisfaction ﬂmpllgn

Saparataly, for sach such cigim, state the folnwtng nﬂonnntian
Ford's cialm numbar,;
Vahicle owner or fleat namae (and flest coniact plrlan} and tlhphnm number;
VIN; '
Repair date;
Vahicle mileage at time of repair; '
Repairing dealar'a ar facilty's nams, tulaprnna number, city and stats or ZIP
code;
" Labor operation nurnbur'
Problem oode; .
Faplacamant part numbai(s) and duwlpﬂun(a}.
Concarn stated by customer; and
Comment, if any, by dnlln'lmhnldln relating ‘o claim and!nr rapalr

Provldnthlu information In Microsoft Access 2000, nr:cnmpﬁllformni entitied .
"WARRANTY DATA." Gee Enclosure 2, Data Collection Disc; for a pm-fnl'mat‘t!d tabls
. that provides further detalls regarding this submiasion,

"o LooR

e
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l ® o=
i respanding to this Information raquut Ford alach“nnimlly saarched ita Analytical Warrahty:
Syatem (AWS) for all clalma mesting the criteria descrbed In Appandix B. The resulting clalms
wara then reviewsd Individually for allegations that may relate to the allsged defact. This search

and ravisw of tha Ford AWS database records |dentiflad the following number of non-duplicative
warranty claims In accardance with the categories described above:

Catagory Al | A2 | A3
0 | &7 | O

Electronic copies of thess claims and ambiguous clalms am provided in the AW'S portlon of the
slactronic detabase contalnad In Appandix C. The categortzetion of aach report Is identified in
the "Category” flsid. When we were able to Identify that dupiicate claims for an alleged incident
werea received, each of these duplicate claima is marked sccordingly and the group s counted
as one repat, [n other cases, certain vehicles may have exparienced mare than one incident
and have mora than ane dulm asasciated with their VINs; thess claima have been countad
saparately. Also, two of the category A2 wamanty claims are duplicative of three category A2
fisld reports and none of the cwner reports. These claims are provided in Appendix C but are
nt reflacted in the report count above.

The raquestad cuatomer concem codan and tha warranty conditon codes ars provided In
Appandix B,

. Requests for "goodwill, fleld, or zone adjustments” racelved by Ford to date that relate to the
alleged defact In the subject vehicles that were not honored, f any, woukd ba indicatsd In the
MORS repoits identified above In response to Request 2. Requests for goodwill that were
honored, If arty, are contained in the warranty data provided.

Reguest §

Dascriba In detail the search criterla used by Ford to identify the claims identfied in response to
Raquest No. 8, Including ths labor operations, problem codas, part numbers and any other
petinent parameters used. Pravide a Bst of all labar operations, labor operstion descriptions,
problam codes, and prablam cade descriptions applioabla to the alleged defect in the subject
vehicias. Siate, by make and mods year, the terms that Fond offers for new vehicle warmanty
coverage oh the subject vehiclea (i.e., the number of manths and mileage for which coverage is
provided and the vehicle systams that are covarad). Describa any sxtendad warmanty coveraga
option{s) relatad to the alleged defect that Ford offerad for the sublact vahiclas and state by
option, model, and modsl year, the numbaer of vehicles thet are cwlud under each such
axtanded warranty.

Answer -

Tha search criteria usad to idantfy the claims counted and [isted in responss to Request S ara
providad in our neaponss to that request. As alao indicated n that responae, the pertinant
parameters and code descriptions are provided in Appandix B.

. ' The standard new vehicle warranty caoverage for 1997 through 2000 model yoar Winciatar
vehicles is three years or 36,000 misa, whichever occurs firet, Ford has not attemptad to
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gather the additlonal etended warranty coverage option information requested because none
of the warranty options sold by Ford cover wheal studa uniasa they were replaced as part of the
wheel hub agasmbly. Ford does not have Information conceming axterﬂad warmanty plans sold
outsida the Ford option prngrllm.

Requgat ¥ .
Produce coples of all service, warmanty, and cther documnernts that relate to, or may
relate to, the aleged defact In the aubject vehicies, that Ford has lssusd to any dealers,
regional or zone offices, fiskd offices, flest purchasers, or other entities, This Includss,
but is not imited to, bullsting, advisories, informational documents, training documants,
or other dncumuntn ar communiottions, with the exception of atandard shop manuala,

Also Include the latest draft copy of any communication that Ford fs plartning to isaue
withirt the next 120 days. _

Anewsr

For purpases of identifying communications to dealers, zona office, or flaid offices pertaining, at
‘least in part, to the alaged defect In the subfect vehicies, Ford:-has reviewsd {ha following FCSD
databases and files: The On-Line Automotive Sarvice Information System (QASIS) containing -
Technical Service Bullstins (T8Bs) and Special Service Messages (S5Ms); Intemal Sarvica
Messagas (ISMa) contained in the CQIS; snd Field Review Commities (FRC) flles. Wae agaume
this requast doss not seek information related to electronlc communications betwaen Ford and
iis dealers regarding the order, deilvary, or payment for replacement parts, 5o we'have not
included thess kinds of information in our-anzwer,

A description of Ford's OASIS mum Internal Bsruina Mansagas and the Fluld Review
Committes fies and the search criterla used are provided In Appandix B.

: MFWhuHﬂiﬂnde&MundmmTﬁ&memmh
- alleged defect In the subject vahicies. Coples of two TSEa that may relate to the allaged defact
_mprwidldhmnPEhHﬂlqlthn

. Ford identified no Isr.hﬂ'lalmwmtuﬂulllw defoct in the
subjact vehicles.

Elsld Revigw Committes: Ford [dentified no fieid sarvice ucﬂnn communications that may relate
to the allegad defact In the subject vehicles.

Raquast §

Deacribe all aasesaments, analyses, tests, teqt reaults, studles, surveys, simulations,
nvestigations, inquides andfor evaluafions (coliectively, “actions™) that relate to, or may
mlate to, the aleged defact In the subject vehicies that have been conducted, are beling
conducted; ara plarmed, or are balng planned by. or-for, Ford. For each such acuun,
prwldﬂha following information:

a. Action title or ideriifier,

b. - Theactual or planned start date;

c. ‘The actual or expecied and date;

d. Brief aummary of the aubject and oblective of the actlun '
o, Enginearing group{s}/suppller(s) reapenslble for dasigning and for
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mnductinn the-action; and -
. A brisf summary of the findings and/or conclusions resulting from the action.

For sach action Id!nﬂflad provide coples of sll documnanta rnllhd to the icliun.
regardiess of whether the documants are in Interim, draft, or fhi form. Organize the
. documents chronologicalty b:.r actien.

M

Ford |s providing & table In Appandix E {flle; 2003-08-27_Appandix_E) on the amlnud CD that
degcribes all assessments, analyaes, tast, teat resuits, studiss, surveys, simulatione,
Inveatigations, Inquirfes or svaluations that relate to the allsgad defect that have:been
conductad or are planned spacifically for-this Engineering Analysls. The comesponding analyses
are provided with a request for confidentiality under separats cover as Appendix E1 to the

NHTSA's Offica of the Chisf Coursel pursuant to 46 CFR, Part 512.  Pravious asssssments
have baen submitted in our neaponse to PEQZ-085.

Ford is conatruing this reguast broadly snd providing atudias, aurveys, and Investigations
related to the alleged defact, and alss notes, comespondenca, and other communiications that
wera located pursuart to a diigant séarch for the requested Information. Ford-le providing the
respansive non-confldential Ford doctamantation, In Appandbe ). Ford ia nat providing
documents respomalve 1o this raquest that contain information protected by the attomay-cllent
privitege and/or work-product doctrine. Such documenta are described in a privilege log
provided in Appendix L (fi Iu‘ zmz-ﬂﬂ-ﬂ?_ﬂppmdbt_L} on the enclosed CD.

Fard will be submiiting addliional related documantation with a request for mrﬂdsnﬂaliy under
saparate cover as Appendic M to the NHTSA's Office uftha thf Counssi pur!umttuﬁ CFR, -
Part 512,

Beguest §

Deacribe all modificaions or changes made by, or on behalf of, Ford in the design,
matarial composition, manufecture, quallty control, supply, or installation of the aubject
componant, from the atart of production to date, which relata 10, or may relate {o, the
allegad defect in the subject vehicles. For sach such modification or nh:ngu. provide the
following informaition:

The date or approximata dete on which i'IIn- modification or dﬂnua wis
Incarporated inte vehicls production;

‘A detalled description of the modification or changs;

The rasson{s) for the modification or change;

The part numbers (service and shgineering) of the original companent;

The part number {sarvice and sngineering) of the modifted component; :
Whather the original unmodifisd component wad withdrawn from productlun
‘and/or sade, and if 80, when;

When tha modifisd component was made avallable a8 a m mponant;
and

Whether the modifiad compaonent can be Interchangad with sardler production
‘componeants, .

Teanor o

¥ @

Also, provide the above information for any modification or change that Ford ts aware of
which may be Incorporated Into vehicle production within the next 120 days.
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. o
| A tabla describing changes In addition to thase provided in the rasponse to PED2-065 |s
provided slecironicalty as Appandix F (file: 2003-08-27_Appendix_F) on the anclesed CD. Nona

of the changea appaar o be ralated to the alleged defect.

Reguest 10

Stats tha number of sach of the following, mnmntn thet Ford haa sald for usa or
poesible use in the subjact vehicles by pert name, part number (both service and
enginsering/production), madal and model ysar of the vehicle in which It la uaed, and

month/year of sale: ,

a. Whllﬂl atida;

b. Wheeal nuts;

c. Front wheal huba: and

d. Any kits that have bean released, or developed, by Ford for use in sarvice

rupulr: to. tha subject cumpﬁuntfnmhly

For aach component part number, provide the supplier's name, address, and approprisle
paint of contact (name, this, and talephone number) Also idanitfy by make, model and
model year, any othar vehictes of which Ford is aware that contain the dantical
component, whether nstalied In production or in service, and state the appllcabla dates
of production or service yange.

@ e

Ag the agency is aware, Ford service perts are sold in the U.S, to authorizad Ford and Lincoin-
Moroury dealers. Ford has no means by which to determine how many of the parts ware
actually instalied on vahicies, the vehicle modet on which a perticulsr pa:t was inatalled, or the
resaon that the instalistion wn mads.

Ford |e providing in electronic form In Appendix G (fle: 2003-08-27_Appand|x_G) on the
ancicsed CD the total number of Ford service replacament wheel atuds, whael nuts, and front
wheal hubs sald by Ford to dealers by part manbar (both sarvica and anginearing) and calsndar -
month and year of sale, whare available. A it of models and model years for which these parts
are misasad and supplier names and cortacts are also providexd In this appandix.

Note that this slectronic file ks Inclusive of all parts acid and shouid not be added to gales
numbers that were reflected in the PE investigation.

Reayest 11

Fumish nopiu of alt unglnurlnu siandards, performance specifications, quallty
assurance specifications, and documents related to validation tﬂﬂm for the aubjact
componants and for stud/nut fasteners in ganaral.
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. . Answer
The requsstad standards, specifications, and dnmntl within Fard's posssasion, custody or
control, located pursuant to a diligent search, wil ba providad to the NHT8A's Office of the Chiefl -

Counssl under separate cover with a request for confidentiality as Appandlx M1.

Reouesf 12

Ceoordinate with QDI In the real-ima identification uf slibject vehiclas that are at Fnrﬂ
tlealerahipe for rapairs of whee! stud failures with the objeciive of capturing parta of interast
bafore they are damaged by undnl repaire.

Apmwer

Ford has Instifuted & parts retumn policy for the purpese of collecting data on the alleged defect.
Parta returned will ba analyzed to datermine the rost couea of the alleged dafect. Pravious
analysia of returned paris has baen aubmitted with the aarkar Investigation ahuwlnq all materials
to maet spaciiicationa.

Real-tima idaniification of sutjact vehicias that are at Ford dealarahips for repairs of wheal stud
Tailures |s dificult due to the natura of the repair itseif. In moat casas, by tha time a vehicla s
Identiflad, the repalr will ba complste and the vehicie will have aft the dealership.

Ford will continue {o monlter neturned parta reganding the affeged defect,
State the basis for each spaciication and parformance standard related to durabllity and

provide tha fullnwlnn additional information regarding the durlhllltr of the subject
componants;

a Statu whethsr and how tha npanlﬂulﬂm adidresess tha affect of torque
relaxation;

b. State how the spacification addresses factors refated to rll"ﬂﬂ\\‘ll and
reingtallation of wheols; and

G. [dentify the significant aging effects acting on the subject components Ih field
sanyice, Including environmental and use factors, and stata how Ford'a hudlng
and specifications adkiregsass sach.

Angivey

A tabis of the nlquntod npoclimﬁona and psrformance standands is provided alnuhunluly a8
Appendix H (flle: 2003-08-27_Appendix_H]) on the anclosed CD, which addresaes tasting that
refates 1o the Jug nut, wheel, and stud system. The relationship to tarque refeccation, remaval
and rainstalletion of whasia, and sging and ues factors |= aiao dascribed In Appendix H.

Escusgt 14

_ | " Provide copiaa of all documents relating to communications batween Ford and sach supplier of
. . the sublect components.
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M

AR dncummts rolllina to mmunir.aﬂnnl responalive {o this lnvutiqlﬂun ars innluded nthe
reaponas to. Raqum 8.

Regussti5

Provide & table nhum the fnllmlng mformation for nnh whlllrﬂa und 23 nrluinal
'nqulpimnthﬂu!uhiidwhldu L

a.  The part numbars for the whasl, stud, un:lrl.i g
b ﬂunumberdwhlclnmiduﬂhtmmmp-bymdalmr .
@ 'The number of incidents identified from all sources that involve (1) whael

. stud filure and (2) whesl separation due to stud falure, by model:year and age
intervad (usa the follswing age intervais: 0 to 15,000 miles, 15,0000 30,000
mikes, and grester tian 30,0060 milee):

d. The fallur- rales and Fmﬂ'tmumntnfﬂich if any, of the whesl types
used in the subject vehicles lhwalﬂnﬂ'lnnntlynmtnrrﬂnafﬂald falliare
sxparience than any of the cther whael iypes overall or Inlnyafthuamadm
imervale; and

- Ford's assessment ofmumnwhyw of the auhjoctwlml types exhibit
graater failure rates than others-and why any of the subject wheel types may
exparience highar rates of fallure than wheel studs In- peer mintvana. of simiar
age. . : : R

Anwwer .

A table of the requasted information le provided slectronicalfy II Appendix I
(Ma: 2003-08-27_Appendix_I)-on the enclosad CD. ‘Incidents and falure rlhufnrmh of the
wheela are Included In the table.

_ The aiuminum whesls In each of the madal years , ard milange bands show m rates than

their comparsibie steel wheels. Torquetension testing was conducted on the aliminum wheals
with the higheet report rata to verify all appficable. dealgn plmmmmuand&tumavm“I

. nut, and atud Joint. All testing confimed that the design meets all performance s catlomfw

thie typa of appiication. Dwita for this testing I8 provided In the answer fo Reques
Ford alaa notes that the 18 Inch Aluminum whesd for 1858 mudalmhillhluhﬂmpuﬂrﬂﬂ
a8 comparad to othar wheels. - Thia wheel had a limited number of raports, but Is also a low

_volume wheel, which ia confributing to tha high report rate numbérs, . Ford plans 1o perform

torquatenelon testing on this 18 inch wheal fo confirm that all dulgnmnmﬂ

-Fmﬂhnmdltltummplmmmurmpurl mhtumltuf"pur“ minivans. Ford has

conducted commiparative analyals of the Windstar wheelistudinut joint with avellable information
for the joints of peer minivane. THa analysia Indicates that Ford's [aint desiin e robust whan.
tightened to specifications. Data also showed that the Ford Jolrt performanca la vary simllar to
that of Gensral Mutum. amd mnrnrnhunttlm the Joint uudbynllmlnrr.:hmm

Reguest 1§

Provide the following Inl'umnﬂnn ragaring wheel. nutmd hmqu- requirsiventa. for the
suh]uct vehiciss by whesl typll and model ysar:
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State the torque spedifications;

State the minimum clamping load for aach nut fo sdaquately secure the
whea! to the vehicle;

- State tha minimum forque necaasary to achieve and malntain thu: cclamping

load stated n

- 'Btats the maximum torque that the parts can receive without stud damage;

Deiwn regarding iorqus retentlon vs. time-and wheel cycles for sach
combination of wheal, stud, and nut used in the subjact vehicles;
Duuib&ﬂnuﬂadofdﬁ,minn,wuﬂmmfwtammﬂu nut torque

.quired for temn 16.c.; and

Proﬂdoaoplasufnndnmmmmmmnﬂm 18. :Hu'wgh 18.1.

&)

b)

Torque spacifiication i nominally 100 ft-lbs on all nut ln:l whul combinaticns
{production rangs: 83-113 fidba.)
The minimum clamp loed par wheel stud/Mug nut pair Is estimated to be 2,800

.- k8. This astimate is based on the assumptiona for Hetlon between the rotor

d)

e)

and hub, the hub-and wheal, the ug nut and wheel, and the lug nut and etud.

It also asaumes 5 worst-case longitudinal brake force and worst-case Impact

loads at the wheel.

Using the same calculation assumptions as In 18b, the minimum torque
neceasary to achisva tha estimated clamp load would be 50 fi4bs.

The ptoof load that the studs can withstand without acquiring & permanent
aet n 12,311 Ibe. Using the same cakulation assumptions as 18D, the torql-m
necessary to achieve the satimated clamp load would be 213 ft-Ibe.
Torquetension testing was performed on what Ford considera the whes! with
the highest number of repairs and on pear minivan wheals. Ciamp load In the
Joint ls cansidered aufficlent after 30 orvoff tests. Data is provided with a
request for confidertialty under saparate covar a3 Appendix M2 to the
NHTSA Office of the Chilef Counsei pursuant to 48 CFR, Part 512. Post
comosion testing is planned to ba conductad in Septamber 2003. '
Noliss factors such as correslon or dirt batwean the whee! atud and lug nut
and the lug mit and whee! will change the "K" factor {sffective friction) for the
joint during re-installation. Thaase types of nolas factors ane controlied at Ford
by coating selection and design factor relative to the joirt tenslon requiramant
and the jointa minimum tension capabllity. The Windstar joint has a design
factor ¢f 1.48 imas tha nominal requiremant. Sarvice concems such aa the
addition of motor ol or other lubricant {o the wheel stud/iug nut sywtem during
sarvice wolld Incresse tha tenalon in the joint thua snhancing wheal
retariion. The concemn with the appfication of lubricants to the stud lug nut
systom ls the possibifity of over stressing the stud during re-inatallation,
Documents relating to the torque/tension tesiing are provided with a request
for gonfidentiality under esparate cover as Appsndix M2 to the NHTSA Office
of the Chief Counsel pursuant to 48 CFR, Part L3
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