James P. Vancdyle, Direcior
Autnmotive Safety Ofics
Emvirenmania} & Safety Enginaering

June 1, 2005 -

Ms. Kathleen C. DeMeter, Director _

Office of Defects Investigation Safety Assurance i
National Highway Traffic Safety Administration - -
400 Seventh Street, S.W. _
Washingtan, D.C. 20580 "

Dear Ms. DeMeter:
Subjact: EAD4-034:NVS-213dey

The Ford Motor Company (Ford) response to the agency's Aprll 19, 2005 information request
concaming stesl wheels used on model year 2003 and later Crown Victoria pollce and taxi
vehicles Is attached.

Ford and the supplier of the subject atesl whaels have sxperxied considerable sffort and
rescurces Investigating the causal and contributory factors lsading to cracks in the subject wheals.
As the agency is aware, Ford Identified a higher than expected rate of wheel crack allegations in
wheels produced for 2003 madel year police and taxj wehicles that were manufacturad bafore
September, 2002, and accordingly conducted aafety recall 03505 that replaced affected wheels
with an Improved design whael. Ford also extended the warranty coverage for wheels usaed in
police and commercial applications bullt prior o November 19, 2004, including wheels ussd to
nemedy vehicles involved in 03505,

Warranty parts retumn analysia of the whesls that are the subjact of thiz Engineering Analysia
revedls that anly 54% of wheels returned to Ford with an associated crack allegation were
actually found to axhibit some type of crack. Additionally, 74% of wheels that ware returmned
under the exterxied warranty program {which appliied only to cracked wheels) ware found,
upcn ciose inspaction, in fact to have no crack.

Although Ford Is aware of 2 small number of reports alleging rapid air loss, based upoen our
inveatigation, we do not balieve there are any incidents of rapid air koss dus fo a cracked
wheel. Forsach allagation of rapid air loss our Investigation has found the Incidents to be
actually slcw air loss events, typically occurring over a apan of hours or days, which is similar
to findings In our investigation of sevaral reports received prior to August 2004 that ware
addressaad in our September 23, 2004 response to RQ04-007.

Ford also belleves, based on our vehicle testing, analysis of parts and an accident scens, that
none of the alleged steel wheel cracks have caused an accidant or injury. High spead vehicle
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evaluations sonducted by Fard, that included aggreaalve driving manauvars, damaonstrated
that the CVPI maintaina sxcellant handling charactaristics, sven whan negotiating an
aggressive curve with front outer tire pressure reducad by 20 psl.

Based on Ford's extensive vahicle evaluations, aur review and analysis of the whesls retumed
from the fiald, our discussions with fleet personnel regarding their axpenience, and our survey
of targeted fisets, Ford continues to belisve that the actions already in place appropriately
address any concems that may arise related to this subject, and that no further action is

warmantsd.
If you have any questions conceming this response, please feel frae to contact me,

Sincersly,



ATTACHMENT
June 1, 2005

Ford's response to this Enginsering Analysis infformation request was prepared pursuant to a
diligent search for the information requestsd. Whila we have emploved our best efforta to
provide responsive information, the breadth of the agancy's request and the requiremeant that
Information be: provided on an expadited basls make this a difficult task. We nevarthaless have
made substantial effort to provide thorough and accurate information, and we would be plsasad

to mest with agency personnel te discuss any aspact of this Enginesring Analysis.

The scopa of Ford's Investigation conductad to locate eaponsive information focused on Ford
smployess maost likely to be knowledgeable about the subject matter of thls inquiry and on
review of Ford filas in which reaponsive information ordinarily would be expectad to be found
and to which Ford ordinarily woukl refar, as more fully dascribed in this response. Ford notes
that atthough electronic information was Included within the acope of ite asarch, Ford has not
attempted to retrieve from computer storage electronic filas that wene overwritten or daleisd. As
the agency is aware, such filea genarally are unavsilable to the computer user even I they still
exist and are retrievabla through expert means. To the extant that the agency's definition of
Ford indudes suppliers, contractors and affiliated srterprises for which Ford does not exercise
day-to-day operational control, wa nota that information balonging to such anfities ordinarlly is
hot In Ford's poggesgslon, custody or cantral,

Ford hae construad this request as pertaining to vehiclas manufactured for sala in the United
States, ita protectorates and territories.

Answara to your spacific quastions are sat forth below. As requasted, after each numeric
dasignation, we hava sat forth varbatim the request for infformation, followsd by our responae.
Unlass atherwise stated, Ford has undertakan to provide responsive documants dated up to
ard including April 19, 2005, the date of your inquiry. Ford has searched within the following
offices for responeive documents: Environmeantal and Safety Engineenng, Ford Gustomear
Service Divigion, Quallty, Office of the General Counssl and North American Car Product
Developmant.

Reguest 1

State, by model and modet year, the number of subject vehicles Ford has manufactured for
sale or leass in the United States. Sapamtsely, for sach subject vehicle manufactured to
date by Ford, state tha following:

Vehicle ldentification number {VIN);

Date of mamufacthure;

Part number suffix {CC, CC, CF, AA, etc) of the original equipment {OE) wheel;
If the purchaser was a police of law enforcement agency;

Date warranty coverage commencad; and

The State In the United Stetes where the vehicle was originally soid or leasad {or
deliverad for zale or leasge},

oY X R -3

Provide the takla in Microsoft Accesa 2000, or a compatible format, entithed
“SubjectProductionData.” See the enclosed CD-ROM titked "EAQ4034 IR Attachments” for a
pre-formatiad tabls which provides further datails regarding thia submission.
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Answer

. Ford records indicate that the approximate total number of subject vehicles sold in the Unlted
States (the 50 states and the District of Columbia) and its protectorates and territories
(Amorican Samoa, Guam, Northern Mariana |slarxls, Puerto Rico, and Virgln Islands) through

April 18, 2005 is 145,603,
The number of subject vehicles sold in the United States by model and model year is shown

balow;
Modal - 2003 MY 2004 MY 2008 WY
Crown Victoria 70,629 45,088 29878
Commercial

Ford doea not routinely recard whether a fiest vehicle purchaser is a police, other law
snforcement agency, or commercial (taxi) use. For purpeses of nesponding to this request, we
hava saparately classifisd Crown Victoria Commarcial vehicles inte genaral usage categories
hasad on the Body Code designation of the VIN (characters 5, & and 7).

» P71 Bogy Code - Police and other law enforcement agencies typically purchage Crown
Victoria Police Intercaptor (CVPD models denoted by a P71 Body Code.

« P70 or P72 Body C.ode - Taxi and fleet cusiomers typically purchase Crown Victoria
Long Wheslbase modela dencted by a P70 Body Code, or Crown Victaria Regular
Wheelbase modals with a P72 Body Code.

@ 71 modsis are sold only to police and cther law srforcament agenciss. The P70 and P72
models may be sold to any fleet argantzation Including thosa Involved with police and other law
anforcameant, though the annual sales of P70 or P72 modsis to polics or law enforcement
AGENCINE I8 very low.

The design change table provided in Appendix F in response to Request 13 spacifiaa the part
number (Including suffx level) of the criginal equipmant wheel released for vehicle production
and tha comesponding vehicle production dales.

The recuastad data, whars avallabla, for sach subjact vahicls ix providad alactronically in
Appeandlix A1 (flename: 2005-08-01_Appendix_A1) on tha anclosad CD.

Request 2

State, by model and madel year, tha number of peer vehicias Ford has manufactured for
sale or laase in the United States. Saparately, for sach peer vehicle manufachured to dats

by Ford, state the following:

Vehicle identification number (VIN};

Data of manufacture;

Date wamanty coverage commancead; and

The State In tha Unltad States whars the vahicla was originally acld or lsassd {or
daliverad for sale or lsase)}.

aocoe

Provida the table in Microsoft Access 2000, or a compatible format, enditled
. “PeerProductionData.” Sea the anclosed CD-ROM titled "EAD4034 IR Attachments" for a pre-
formatted table which provides further detalls reganding thls submission.
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Angwer

Ford records indicate that the approximate total number of peer vehicles sold in the Linited
States {the 50 states and the District of Columbia) and i protectorates and territories
{American Sameca, Guam, Northern Mariana |slands, Puerto Rico, and Virgin lalands) is 29,478,

The requeated data, where availeble, ia pravided slectronizally in Appandix A2 (flename: 2005
068-01_Appandix_A2) on the enclosed CD.

Reqyegt 3

State the number of each of the following, received by Ford, or of which Ford is otherwize
awars, that relats to, or may melate to, the alleged defact in the subfect and paer vehicies:

a. Consumer complaints, including those from fleet opemtors;

b. Fleld reports, including dealer fisld reports;

¢. Repoits involving a crash, injury, or fatality, based on clawma against the
manyfacturer nvolving a death or injury, notices recsived by the manufacturer
alleging or proving that a death or Injury was cauged by a possible defectina
sulyfact or paar valicie, property damage claims, consumes complainta, or fleld
raports;

d. Property damage clalms;

e. Thirdparty arbliration procsedings where Ford is or was a party to the arbitration;
and

f.  Lawaulta, both pending and closad, In which Ford ia or was & defendent or
codefendant.

For subparts "a" thraugh “d," state the total number of each itam (e.g., consumer complaints,
fleld reports, eic.) ssparately. Multiple Incldents Involving the same vehicle are to be
counted asparataly. Multipla raports of the aame Incidant are also to ba counted saparately
{l.e., a consumer complaint and a flald repont involving the same Incident in which a crash
occurred are to ba counted as a crash report, a field report and a consumer complaint).

In addition, for items "¢” through ." pravide a summary description of the alleged problem
and causal and conhtriblting factors and Ford's assasament of the problem, with a summary
of the significant undedying facts and evidence. For items “e” and “f,” identify the parties to
the action, a= wall as the caption, cowrt, docket number, and date on which the complaint or
other document Initiating the action was fited.

Ansyper

For purposas of identlfying reporis of Incidents potentially Involving the alleged defect and any
related documents, Ford has gatherad "owner reports™ and “field reports” maintained by Ford
Customer Sarvica Divislon (FCSD), fleet reports maintained in a Fleet Test Database, and claim
and lawauit Information mairmained by Ford's Office of the General Counsal {(OGC).

Ford's seanch for records reeponsive to Request 3 partaining to the aubjact vehicles was limited
to records creatsd aftar the search cut-off data for RQO4-007 (August 4, 2004) through the date
this request wan recaived {April 19, 200%). A saarch for such recards partaiming to the paesr
vahiclas Includes thosa craated from Jahuary 1, 2001 through April 19, 2005.
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Descriptions of the FCSD owner and fielkd mﬁnrt systems, and the Flast Test Databasa
systems, and the criteria used to search aach of thesa ams pravided slactrohicafly In Appendix B
(filename: 2005-06-01_Appandlx_B) on the snclosed CD.

The following categarizations were usad in the review of raports located in each of theas
searchas:

- Aliagation
Al Allegad steel wheel crack or spiit with reporied loss of infiation pressurs
A2 Alleged stesl wheel crack or split with no reported loss of inflation pressure

03805 Wheal(s) replaced under 03505 flald service action

58801 OCne-Time Inapection of All Five (5) Wheals for Engineering Part No. and
Bulkl Cods — No whasls require replacement

M Whesl(s) replaced under 03MO3/04MOS extended warmranty with no allegation
ar gymptom
B Ambiquous

We ara providing electronic copies of reperts Categarized as "B" aa "non-apecific abegations”
for your review becaugs of the broad scope of the request. Based on our enginsering judgment,
tha mfarmation in thesa raports Is Insufficiant to support a datermination that thay partain to tha
allaged defact.

Ovwmer Reports: Records Identified in & search of the Masier Owner Ralations Systems
{(MORS) database, as deacribad In Appandix B, were reviswed for relevance and categarized in
accordance with the categories deacribed above, The number of relevant owner reports
idantiflad in this search and review is provided In Appendix C1 (flename: 2005-0&-
01_Appendix_C1) and In Appendix C2 (fllename: 2005-08-01_Appendix_C2) on the anclosed
CD for subject and peer vehicles respectively. Copies of thase categorized owner reports are
provided in tha MORS |il portiona of the slectronic databases also contgined in Appendices C1
and C2. The catagorzation of sach report is idantified in the "Category™ fisld.

When we were able to identify that respanzive (i.e., not ambiguous} dupficate owner reports for
an alleged incident were recaived, each of these duplicate reports was marked accordingly, and
the group countad as one raport. In other cases, certaln vehicles may have axperienced maore
than one Incident and have mors than one raport associated with thedr VINs. Thess reports
have besn counted saparately.

Legsal Contagis: Ford |s providing in Appandix B a description of Legal Contacte and the activity
that Iz responsibla for this information, Litigation Prevention. Because thare wers no Legal

Contacts, thera are no Litigation Prevention files to producs to the agency.

Elest Repors: n addition to fleet reports that may be contalned In the owner reports or fleld
repaoris identified in this responsa, Ford conducted a search of its internal Flaat Test Databasse,
83 desgribed in Appendix B, for reports that may relute to the afleged defect In the subject and
pear vahlcles. No Intarnal faet reports wers identifled that relate to the subject defect.

Fiald Repqrig: Records identified in a search of the Common Quality Indicator System (CQIS)
databags, as described in Appsndix B, were reviewed for relavance and cetegorized in
accordanca with tha categories deasribed above. The number of relavant fisld reparts identified
in this asarch and reviaw |s provided In Appandices C1 and C2. Coplas of thaas categorized
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field reports are provided in the CQIS portion of the aelacironic database also contained in
Appendices C1 and C2. The categorization of each report |s identifiad in the "Category™ fiald.

YWhan we ware able to identify that responsive duplicate field reporta for an alleged incident
were received, each of theze duplicats reports was marked accordingly, and the group counted
as one reporl. In other canes, certain vehicles may have expenenced more than one incidert
and have more than one report agsociated with their VINS. These reports hava been countad
soparataly. In addifton, fleld reporis that are duplicative of owner nsports ars provided in
Appendices C1 and C2 but are not inchuded in the report count provided in those appendices.

Unified Datsbase: The Unified Databass (LIDB)} was created to facilitate parte avaiability by
tracking part sales and im not intended as a problem reporting system. However, becauase a8
small percentags of the records may contaln verbaim comments that could potentially retate to
the agency's inquiry, wa searched UDB for reports responsive to Request 2 ax deacribad in
Appardix B. No patentlally relevant raports were idantiflad.

VO Data: This Information requast had an attachmant that Included 37 Vehicle Owner's
Questionnaires (VOOs). Ford made inquiries of s MORS database for customer contacts, and
its CQIS database for fiskd rapacts ragarding the vehicies identifiad In the VOQs. Ford nates
that In some instancea, where the VOQ doee not contain the VIN, or the owner's 1ast name and
Zip code, it ls not poasible to query the databasaa for owner and flald reports apecifically
comeaponding to the VOQs. Any reports which relate to the alleged defect locatad on a subjact
vehicle idantified in the VOQs are included in the MORS and COIS portions of the elactronic
database provided in Appandix C1 and have besn tientified by a “Y" in the ™"/OQ Dup” field.

Ford notes that 37 VOQ's Included with this informatian raquast Involve 32 vahiclas and 30 of
thaas raports are from a single agency. Two rporta from that ssurce allegse a loud sound
preceding partial deflation of a tire and one report alleges a rapid deflation. All of the other
reporta describe the expected cbvious symptoms of slow air logs and!or steering wheel
vibration.

Cragh/Injury Ingident Clagims: For purposes of identifying alegations of acciderts or injuries that
may have rasulted from the allegad defact, Ford has reviewsd responsive owner and field
reports, and lawsulte and claims. Based on A reagcnable and diligent ssarch, Ford located no
pwner (MORS) raports, na flsld (CQIS) reparts, no warranty claims, and no lawauita or ¢claims,
allaging an accidant that may bs ralatad ta tha allegad defect. Ford racsivad tha accident
gllagation that occurrad near New Stanton, Pannsylvania prior to the RQ04-007 response. This
incidant is discussed In detall In response to Request 19.

Clalms, Lawsulta and Arbitrations: For purposes of identifying incidents that may relata to the
flleged defect, Ford hes gathered claim and Iswault infformation maintained by Ford's OGC.
Ford's OGC is responsible for handiing product liabllity lawsuits, claims, and consumer breach
of warranty lawsuits and arbitrations against the Company.

Based on a reasonabla and diligent search, Ford located no lawsuita, claims, consumear braach

of wartanty lawsulis, or arbitrations that appaar to relate to the allagad defact in the subject and

peer vehicles, Further, Ford located no laweuita, claims, consumer breach of warranty lawsuits,

Hrbitrnﬁnni against the Company which are ambiguous as to whather they meet the alisgad
ot criteria.
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Request 4
. Separataly, for sach item {complaint, report, claim, notice, or matter) within the scope of

your response to Requeat No. 3, state the follawing information:

& Ford's file number or other idertifier usad,

b. Tha catmgory of the itam, a Identifiad in Request No. 3 (i.a., consumar complaint,
fleld report, etc.);

c. Tha company source {(company-owned vehicla survey, sarvica technician, field
sarvica and quality enginesar, tachnical hot lina, flast or police operatar, etc.) which
submitted the fiald report complaint if it was taken fram Ford's CQUS database, or
altternatively, provide informalion that allowa OD to discemn the source on its own
{E ;.I'I'F fields ba decoded/interpreted to identify the source, particulariy for

|=}:

d. Vehicle owner or flest name (and Asat contact parson), addraas, and telephong

number;

Vehicle’s VIN,

Vahicle’s make, model and model yaar;

Vahicle's milaaga at dme of Incident;

Incident date;

Repart or cialm date;

Whaether a crash s alleged;

Whether property damaga |e alleged;

Number of alleged mjuries, if any; and

m Number of alleged fatalities, If any.

. Provida this inforrnation in Microsoft Accass 2000, ar a compatihle format, entitied
"ComplaimData.” Ses the ancloasd CD-ROM {itled "EAC4D34 IR Attachments” for a pre-
formatted table that provides furthar details regarding this submission.

Answer

Ford is providing owner and field reports in the slactronic daiabases contained in Appendices
1 and C2 on the enclosad CD in response to Request 3. To the extent information sought in
Request 4 i available for owner and flekd reports, it I1s provided In the database. A sourcs code
for each responsive fisld raport |s provided In Appendices C1 and C2, the definition of each
code is provided in Appsndix B.

Reayest 5

Produce copies of all documents releted to itams ‘¢’ through T within the scope of Request
No. 3. Omanizs the documents separatsly by category (l.e., consumer compiaints, field
reports, etc.) and describe the method Ford usad for further organizing the decumenis.

Answer

Fard is providing owner and field reporis n the slectmonic databasss comained in Appendices
C1 and C2 in reaponses to Request 3. To the exdent information sought in Request 5 is
avallable, It s provided In the referenced appendicas.

o St Rl
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Raguast 8

State, by model and mode! year, a total count for all of the fallowing categories of claims,
collectively, that have been paid by Ford to dats that reiste to, or may relate to, the alleged
defect in the subject and peer vefifcies: warranty claims; exiended warranty claims; claims
for good will sarvicea that weare provided; field, zone, or similar adjustments and
ralmbursaments; and warranty clalms or rapairs made in accordance with a procedura
gpecified in a technical service bulletin or customar gatisfaction campaign.

Saparately, for each such claim, state the following Information:

Ford's clawm number,

Eaainla owner or flest name (and fleet contact pereon} and telsphone number;
Repalr date;

Vehicle mileage at ime of repair;

Repairing dealer's or facity's name, telaphone number, city and state or ZIP cods;
Labor oparation numbar;

Problem coda;

Replacemant part number{s) and description{a);

Whethar the clalm was related to a Ford recall or fleld sarvice action {03505, 03M03,
O4MO5, atc.);

Concarn stated by custamar; and

Comment, if any, by dealertachnician relating 1o clalm and/or repair.

et anoe

-

Provida this information in Microsoft Acceass 2000, or a compatible format, sntitted
“WarrantyData." See the enclosed CD-ROM titled "EA04034 IR Attachmants” for a pre-
formattad tabla that providas furthar detaila ragarding thia submisalon.

Answer

Recorda idsntiflad in a search and review of Ford's Analytical Wamanty System (AWS) database
racords, ag descaibed in Appendix B, were reviswed for ralevance and categorized In
accordance with the categories dascribad in tha responge to Request 3. The number of
rslevant wamanty claime identifiad in this search and review i= provided in Appendices C1 and
C2. Copies of these categorized wamranty clalms ara provided In the AWS portion of the
alectronic databases alsoc contained in Appendices C1 and C2. The categorization of sach
report is kentified in the "Category" fiekl.

Ford's search for records regponsiva to Request 6 pertaining to the subject vehicles was limited
to records created after the saarch cut-off date for RQO4-007 {August 4, 2004) through the date
this request was received (April 18, 2006). A saarch for such records pertaining to the peer
vehiclea includes those created from January 1, 2001 through April 19, 2005.

Whan wa ware ahle to identify that duplicate claima for an alleged incident were received, sach
of these duplicate claima ls marked accordingly and the group is counted as ona report. In
ather cases, certain vehicles may have experianced mora than one incldent and hava mora
than one claim agsaciated with thalr ViNs., These clgims have bean counted separately.
Warranty claims that are duphcative of owner and fielkd reporis are provided in Appendices C1
and C2 batt are not Ingluded in the report count in those appendices.
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Redqueats for "goodwil,, flald or 2ahe adjustmants” raceived by Ford to data that relate to the
allagad dafact that wers not honared, if any, would ba Indicatad in the MORS mparts identified
abowve in responss to Request 3; requests that ware honored by Ford to date, if any, are
idantified as warranty claims and are included in Appsndicas C1 and C2. Claims associated
with Fleld Service Actions 03805, 03MO3 or G4MOS can be Identified by the Transaction Codes
apacifiad in Appandix B in rmaponae to Requast 7.

Request 7

Answar the following questions relatad to Requast 8, the wamanty claims data Ford Is
providing, and Ford's warmmanty policles:

a. Descibe in detail the search ariteria and any subsaquent record reviewed used by
Ford to identify the claims Identifisd in response to Request No. 8, including the labor
operations, problam codas, part numbera and any other pertinent parameters ussd;

b. Provide a ligt of all warranty component classifications, wamanty component
¢lassification deacriptions, customer concern codes, customer concem code
dascriptions, condition codes, and condition code descriptions appflicable to the
alleged defect in the subfect and pesr vehiclas;

¢. Provide an axplanation of the source and meaning of the data stored in the fields
titled “TXN_CD" and "VFG_CD" in Ford’s AWS data fda and provide a list of codes
and msanings for tha data provided in meaponsa to Request 6;

d. State, by make and model yaar, the terms of the new vehiclks warmanty covaraga
offared by Ford on the subfect and paer vehicies {|.a., the number of montha and
mileage for which coverage is provided and the vehicle systems that ane coverad);

@. Stete the waranty terms Ford offers {i.e., tha number of menths and mileage for
which coverage s provided) for subject velicis whosls that were rapiaced:

Iy wunder NHTSA recall 03278 (Ford 03805);

i) under Ford service campaigns 03M03 and 04MOS;

iy undeér new vehidle warrarty (non-campaign) covarags;
W) as a service replacemant part (non-waranty);

{. State the warmanty terms offared for aubject wheals aold by Ford retaiers over-the-
counter (as a component not Installed by the retailer); and

g. Deecribe Fords goodwill policy as lte administration as it applies to subject wheel
replacament on the subject vehicies.

Answer

Tha saarch criteria used by Ford to identify responsive warranty claima, as well as warranty
component classifications, wamanty companent classification deseriptions, customer concem
codes, customer concam code deacriptiona, conditlon codes, and condition code dwacriptions is
described In the AWE sectlon in Appendix B. An explanation of Transaction Code (TXN_CD)}
and Vehicle Function Group Code (VFG_CD) is also provided in Appendix B.

All 2002 - 2005 model year Ford passenger cars include the following warranty coverage:

+ 38 month/38,000 mile bumperto-bumpaer
+ 50 monthS0,000 mils safety restraint systam
» B0 month/unEmited corroaion (perforation only)

Fard implemanted extendsd warranty programs {023M03 and 04M0E) on 2003 through 2005
model year Crown Victoria Police and commercial fleet vehicles to addrass allegations of
cracked steel whaels manufacturad from August 18, 2001 through November 19, 2004 for five
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years or 150,000 miles from the vehicle original warranty start date. All eplacement wheels
{except those manufattured between the precading dates), including non-wamanly and over-
the-counter gales, includa the standard service replacemert part wamranty of twelve months
or 12,000 mlles.

Ford's After Wamanty Aasistance [AWA) program includes paymants made on a case-by-case
baals for rapairs hot covered by the vahicle warranty, service part warranty, Ford ESP, or non-
Ford servica contract. Dealership, Zone and District Operations Managers, Commercial Area
Fleet Manager (Flest Service Representatives), Regional Managers, Modified Vehicle
Specialists and Flest Senice Hotline Analysts make AWA, decisions based on the cusiomer's
loyalty to the dealership and proper vahicle use and maintenanca. AWA is used to build or
maintain long-term relationships with customers.

Reguest 8

Produce coples of sl service, warranty, and other documants that relate to, or may
rekate to, the allsged dofect in tha subject and pear vahicles, that Ford has issued
to any dealers, regional or zona officas, fisld offices, flest purchasears, or othar
antitime. This inckidas, but ie not limited to, bulletins, advisorles, recall and campaign
notifications, iInformational documents, training documernts, or other documents or
communications, with the exception of standard shop manuals. Also Include the
latest draft copy of any communication that Ford is planning to issue within the next
120 days.

Answer

For purposas of identifying communications to dealers, zone office, or fleld offices pertaining, at
lsast in part, to stasl wheal cracking or fracturs in the sublect and peer vehicles, Ford has
reviewed the following FCSD databases and files: On-Lina Automotive Service Information
Syatam (DASIS) cantaining Tachnlcal Sarvica Butisting (TSBs) and Spaclal Sarvica Massagas
(S5Ma); Intamnal Service Messages (ISMs) contalned In CQIS; and Fleld Revlew Committes
(FRC) files. Wa asaume this request doss not ssek Information related to electronic
communications belween Ford and s dealsrs regarding the ordar, defivery, or payment for
replacement paris, accordingly we have not inchuded thess kinds of information in our answer.

Fard's asarch far records responsive to Request B pertaining to the subject vehicles was limited
to records created after the search cut-off date for RQO4-007 (Augimt 4, 2004) through the date
this request was received (Apr 18, 2008).

A description of Ford's OASIS maszages, Imemal Sarvice Messages, and the Fisld Reaview
Committae flles and the search criteria used ara provided in Appendix B.

QASLS Mesgages: Ford has identified no S5Ms and no TSBs that may relate to the alleged
defect in the subject or paer vehiclea.

Intemal Servica Messages: Ford has identified no 1SMs that may relate to the alleged defact in
the subject or peer vehicles.

Fiald Review Commitissa: Ona daaler bullatin relating to sxtanded warranty actlon 04MOS,
including four sttachments, and thres owner lettars, are providad elactronically in Appendix D
{directory: 2005-08-01_Appandtx_D} on the anclozad CD.
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Request 9

. Discuss in detail and provide in-depth infformation describing the process and explaining the
effacts of the specialized manufacturing procass involving ashot paening of the subject wheet
that Ford discuseed during a September 23, 2004 meeting with CD1. Answer the following
questions.

a. State the date Ford's wheel supplier Incorporated the procasa into wheasl
manufacturs;
b. State the date Ford introduced shot peanad whaels into sublfect vehicle
manufacture;
¢. Siate tha date that Ford last used non-shot peened whesls In scuhifect vahicia
manufacture;
d. Provide the company name, address and point of contact {(name, title, and phone
number} for the suppher that provides the shot peening procass to Ford or its whesl
suppler;
Identify the area of the wheal that receivas the ahct peening treatmeant;
Identify the apecific parameters of tha shot peaning process, including the
dimensions of the shot matarisl, tha volume rate and velacities of the material
utilized, the duration of treatment, etc.;
Stata the part number of the shot peenad wheel;
|dantity aach way shot pasnad wheals can be distingulshad from not-shot pesned
whaals:
l. Provida tha rasuits of any testing that Ford haa conducted showing the effacts of the
shot peening process on the durabillty of the wheet and how it compares to othar
wheals similarly tested (referance the chart provide at the November 3, 2004
. Quarterly meating);
J- Deacriba in detail how the tegting in kem T was performed
k. State Ford's analysis of the testing parformad in T
Discusa/describe any comelation Ford has datermined batwesn the test results of
tem T and real world service ugage of the subject wheel, and
m. Stats what affact saavers sarvice usafa (pat hole sirikas, driving avar curbs and other
obstacies) will have on the durability effacts of shot psening a wheel.

a1 ]

Fo

Answer

Ford and Hayas-L smmerz implamentad a shot psan freatmant on the subject whesls to improve
fatigue properties of the whee! assembly. Shot peening introduces residual comprassive stress
in the heat-affected zone (HAZ) adjacant to the weld, For infformation conceming residual
tensile and compressive stresses, their affect on fatigue life, end the use of shot peening to
madify raaldisal strass and increasa fatigua lifs, refer to SAE Technical Papar 2000-01-2564,
Evaluation of Welding Rasldual Strass Lavels Through Shat Pesning and Heat Treating, or g
wabsite maintainad by Matal Improvament Company {www.metalimprovamant.com).

Information regarding part numbers and vahicle implemantation dates of ahet peensd wheels s
included in the design change table in Appandix F providad in responsa to Requast 13. Tha
shot pasning procasas ia out-sourced to Matal Improvement Company;, contact information ia
provided in Appendlx F. The shot peening process specifications including coverage area,
dimensions, volume rate, velocity and duration of treatment ame being submitted under saparate
cover with a request for confident(ality to the agency's Offica of Chief Counsal in Appendix G

. (filename: 2005-06-01_Appendlx_G) in reeponse to Request 16. The part number stampead on
the face of the wheel distinguishes shot pasned wheals from non-shot peanad whasla,
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Radial fatigue tests were conducted in accordance with Ford Tire and Whael Aszsaembly System
Daalgn Spacification requireamant TY-0039, Road VWhaal - Lab and Vehicls Durability. Ford
requiramant TY-0039 apecifias teating similar to SAE J328, saction 5, but requires two and one
half timea more cyclea than apacified In the SAE recammendead practice. Ford notea that the
Waeibuli distribution plote from test rasulte comparing radial fatigue performance for sach of the
subjact wheel designe used on the peer and subject vehicles, ncluding the current production
shot peenad wheel, ars being submitted under separate cover with a requast for confidentiality
to the agency's Office of Chief Counasi in Appendix E {fileanams; 2005-08-01_Appendix E).

Test resulls demonstrate that the shot paen procass increases the performance on the radial
fatigue durabliity teat substantially when comparaed to a similar wheel without the ahot pesn
process. None of the shot peanad wheela axparianced cracks when teated, and teating was
suspanded after whealg attained sight times the number of cycles required by Ford, or 20 times
the number of cycles specified in the SAE recommended practice. Weibull distribution piots of
the shot peenad wheal teste provided in Appendix E are conservative approximations based on
a atatistical analysls that assumes that a wheel crack was imminent whan testing waa
suspanded, aven though none of the shot peened wheels actually cracked during this test.

Radial Fatigue tesling is an industry recognized standard procedurs for evaluating long term
wheal durabillty. Ford and Hayss-Lemmerz have found Radial Fatigue tests to be an effactive
mesthaod for duplicating fatigue cracks in the gubject whesel. Wesihull dighibution plots of Radlal
Fatigue test resulls providad In Appandix E clearly show an improvement In whasd durabllitty
cormraaponding to sach of the design and process improvemants implemented between

June 2002 and December 2004. Theas improvements in test results comelate direclly with
reductions in the quantity of the typical slow air logs and wheel vibration allegations that may be
associated with a cracked whesl. Likewises, the dramatic improvemant in radial fatigue test
parformance exhibited by the Welbull distribution for the shot peenad wheel 1esting is axpected
to comralate to a further reduction in the number of allegations recaived for those wheels.

The sublect vehicles involved In this Information request constitute some of the most severe
service ugage of all Ford vehicles. While we cannot anhic¢ipate or test for svery potential
inatance of impact everts that wheels fitted to these vahicles may exparience during their ife,
tha subject wheasls have baan tested and meat Ford requimments for pot hole and curb impact
Inciuded in the TireAYhee! System Dealgn Spacification included In Appendix G. Although shot
peen treatment of the HAZ adjacent to the circumfanential wekl ia effectiva in sliminating the
residual tensile surface siress resulting from the weld procesa and creating a compreasive
rasidual surface strass that & resistant to initiation of fatigue cracks, a severe whael impact can
potertizlly cause a psrmanent deformation of the wheal and could relntroduce tansile stresa i
tha HAZ. \Whaal Impacts of a magnituds aufficiant to cause permanant whaal daformatien In the
subject whesls would typlcally resilt In vibration conditions that are obvious 1o the driver.

Beguest 10

Furthar to the discussion held during the Saptamber 23, 2004 masting betwesn ODI and
Ford, state whethar Ford has any information demanatrating the effects of front outer (FO)
and raar outer {RO) fine presaurs loss on limit handling capabliitiss {vahicle handling and
dynamics) during sulject vehicle tums, and if o, describe how the iInformation was
obtalned and provide a copy of It If no euch data exisls, state whether Ford is willing to
conduct vehicie test andfor computar simulation work to demonstrate such effects; describe
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the Information Ford woukd produce. Patential axampies Include:’ 1) steering wheel angle
versus lateral acceleration for a constant radius tum at varying FO and RO fire inflatlons, or
2) rmsponsivenass (stesring whasl angle and YAW rate cormelation to time) during vehicle
larwe change manseuvers at vaning FO or RO tire Inflations.

Answer

In April 2005, Ford conducted a vehicle evaluation to determiine the affect of front outer tire
pressura lass on high speed handling in a subject vahicls, and to aitempt to re—craate the tire
marks rssulting from the New Stanton, Pannsyivania incidant allagad in VOQ 10082202,
Evaluations wara conducted at Ford Michigan Proving Grounda (MPG) using a 2003 modal year
Crown Victoria Pollcs Intarcaptor (CVPI) vehicle. A 1,250 foot constant radius curve was
sstablished on a large skid pad, and the CVP| was driven at speeds of 102 to 105 mph
negoliating a right tum starting with the racommendad 35 psl cold inflation pressura in all four
tires. The vehicls Involved In the New Stanton, Pannsyivania Incident was also a 2003 CVPI,
raportedly traveling at approximataly 110 mph around a 2,500 foot constant radius curve. A
more aggrasaive radius curve was uaed in Ford's svaluation in onder to accentuate any affects
on handiing performance and to increase the lateral accelsration of the vehicle. The front outer
tire preasure was reduced In successive Increments untll the tire preasure was ultimately
reducad by 20 pei. The Ford driver canducting the evaluation was able to identify noticeable
asymptoms of |ow tire prassurs with a reduction of five pal, and axpectad that any drivac familiar
with tha CVPI woukd notice low pressure symptoms wall before presasure in a front tire is
reduced by ten pal.

Evaluations Included steady state nagotiation of the curve, braking during the curve and an
obztacie avoidance manauver, with and withaot braking, during the curve. Vehicla handling
throughout the svaluation was judged to be pradictable and controflable in all meneuvers and at
all front outer tire pressures teated, In conditions that produced a substartially higher {ateral
accelaration than that experienced in the New Stanton reporied incldent. The driver observad
that at the recommended tire pressure (35 psi cold), the vehicls sxhibited a slight steacdly state
undsratear handliaw) characterigtic. With succasaive reductions in front autar tire pressura, the
car predictably required slightly mors staaring wheal input to maintain the tumn Into the radiua.
Reduction In front outar tire pressure did not notably affect the handling characteristics of the
vehlcle. Wheal strike-through to the pavament was not exparienced in any of the tests, nor was
it experienced gt the New &tanton, Pennayivania site based on inspection of the wheel and
pavamesnt. Ford's vehicle avaluation was terminated et the driver's discration bacausa hes felt
that reducing the prassirs beyond 20 pal undar the more aggrassive set of test parametars
used at the MPQ test could result in a tire de-bead during the maneuver, which would damage
the testing surface.

in May 2005, Ford engneers repeated the above evaluations to document the test and set-up
with videa. The video racord is provided electronically in Appendix H (filename: 2005-08-
D1_Appendix_H) on the anclossd CD. Overall test obesrvaflons and conclualona are provided
slectrorically in Appendix | {flename: 2005-086-01_Appsendix_|; on the encicsed CD.
[nformation regarding tine marka reauliing from this evaluation and a comparison Lo tire marks
photographed at the New Stanton, Penneylvania sits is provided In responss to Request 19.

! These examples were derived from information provided by Ford during EA00-023 and presented in s March 28,
2001 presentation to OD1. An Adobe file (EAOON23Presentation. pdf) is attached for information and review.
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In rafersrcs to biaxial whee| testing methods such as those discussad in SAE
recommendad practice J2562 or In varlous other SAE technical papers (20004-01-1578,
1995-01-0781, 851633), state whether Fard or its whas! supplier{s} utllized blaxial tasting
methods for tha desipn, davelopment, and or validation of any of tha design levels of tha
subjoect whoels used on the sulyect and or peor veliicles, and if so, state the specific
design levels tested, the type of machine the test was perfformed on, and provide a copy of
the test resulis. Additionally, stats whether Ford has a bimdal test load file for the subject
vehicle whasl, and if 50, pravide a copy of the load fils data.

Angwar

Ford raquines all wheels relaased for use on passanger can intendad for apecial use (police,
taxi, fleet, etc.) to pass a rigorous sonies of vahicle durabiity tests, Vehicle teats are typically
conducted at Ford's Michigan or Arizona Proving Ground facllitise and are vary tme consuming
and labor intensive. Alternatively, at the test requester's option, certain portions of the whest
durabitity requirements can ba verified using biaxial wheel testing as a surrogate to full vehicle
taats depending on tha natura and the apacific characteristica under review and objective of the
particular svaluation. Blaxial wheel testing is not specificailly usad in the deslgn or development
of wheels, but ¢an be used for a portlon of design verification,

Cartaln daaign terations of tha ateal whaal taad in tha subjact vehicla ware subjectad to biaxial
teating. Information relating to dealgn levels teated, test results and a biaxial test load flls
recorded for subject whee! veriflcation is being submitted under separate cover with a raquast
for confidantiality to the agency's Office of Chief Coungsl in Appendix J (directory; 2005-06-
01_Appendix_J). The performance of the shot peen treatec wheoels was varified using Radial
Fatigue testing as explained in response to Request 9. Biaxial testing was not used for the
dasign verification of the whesls used on the peer vehicle.

Biaxial whesl tesating for passanger cars, when specified by Ford, Is conducted In accordance
with Ford Corporate Enginesring Test Procedure 04.01-L-307, provided in Appendix G in
neaponaas to Requesat 16. Ford doas not usa atandardized load fllss, but davalopa spacific kad
flles recordad from actual vehicls durabliity teats.

Request 12

In addition to the Information provided in raaponas to Request 8, 10 and 11, describe all
other assessmarts, analysas, tests, test resulis, studies, surveys, simulations,
investigations, inquires and/or evaluations (collectivaly, “actions") that relals to, or may
relgte to, the alleged defact in ths swbfect vehiclas that have besn conducted, are being
conducted, are planned, or are being plannad by, ar far, Ford. For aach such action,
provida tha following informatian:

Action tite or identitier;

The actual or planned start date;

The actual ar expeacted end date;

Brief summary of the subject and objective of the action;

Engineering group/supplier responaible for designing andfor conducting the action;
and

A brisf summary of the findings and/or concluslons resulting from the action.

Po0oR

|
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For each action identifiad, provide copins of all documents related to the action, regardless
of whethar tha dacuments are In interim, draft, or final foorm. Organize the documents

chronologically by action.

Answer

Ford is construing this requast broadly and |s providing not only studies, surveys, and
invasatigations related to the allsged defect, but also notes, correspondencs, and other
communications that wene kocated pursuant to a dikgent search for the raquested information.
Ford is providing the reaponsive non-confidental Ford documentation in Appendix K1 and
slactronically In Appendix K2 {fllename: 2005-06-01_Appandix_K2) on the enclosed CD.

Ford's search for records responsive to Recquest 12 psrtaining to tha subject vehicles was
limitad to records created after the search cut-off date for RQ04-007 (August 4, 2004) through

tha data thia raquast was recalved {(April 18, 2005).

To tha axtant that the information requested is available, it is included In the documants
provided. If the agency should have questions concaming any of the documants, please
advisa.

Ford is submitting additional responsive documentstion slectronically in Appendix L (filenama:
2005-08-01_Appandix_L} with a requast for confidentiality under separates covar to the agency's
Office of the Chief Counsel pursuant 1o 49 CFR, Part 512.

Reguest 13

In addition to the Infformation provided in responss to Request 9, describe all other
modificatlans or changes mada by, or on behalf of, Ford in the design, material compaaition,
manufacture, quallty contrel, supply, or installation of the subjact whaesl, from the start of
production to date, which relate o, or may relate to, the alleged defect in tha siliject
vedvicies. For each such modification or change, provide the following Information:

a. The date or approxdmate date on which the modification or change was incorporated
into the wheel supplier's production;

b. The date or approximate date on which the modification or change was incorporated
Into vehicie production;

¢. A detailed description of the modification or change,

d. The reason(s) for the modificatian or change;

a. The part nurnbers (service and engineering) of the original componernt;

f.  The part number {service and enginearing) of the modifisd componant;

g. Whether the original unmodified compenent was withdrawn from production and/ar
sale, and W 20, when; and

h. When the modified companant was made avallable 2s a service component.

Also, pranvida tha abova Information for any medification or change that Ford is awars of
which may ba Incorporated Into vehicle production within the next 120 days.

Angwer
A tahle of the requested changes along with the requested information is provided elactronically

in Appendix F {flename: 2005-05-01_Appendix_F) on the enclosed CD. As part of ita ongolng
product improvement process, Ford continusa to evaluate design and process meadifications to
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further enhance the robusinass of wheels used on vehicles subjected to severe customer
. usags. Tha agancy will be notified if any changes are implemantad.

Request 14

State the number of subjact whaals that Ford has sold that may be used in the subjfect
vehicles by component part number {bath service and engineering/production), modsl and
model year of the vehicls in which it is used and month and year of sale (including the cul-
off dale for sales, if appifcable). For mach component part number, provide the supplier's
name, addrass, and appropriate point of contact {name, titte, and telaphone number}. Also
identify by make, model end model year, any other vehiclea of which Ford |a aware that
contaln the identical componant, wheiher installad In production or in ssrvice, and state the
applicable dates of production or service usage. For each month and ysar of sabks idantified,
state whether Ford can discern the purchaser's intanded use of the components acid (e.g.,
o camplats a racall actlon, servica campaign, or other wamanty replacement repair, for non-
warranty repalrs such as colllslon damage, or far rasala to othar non end-user entities), and
if 80, provide this infformation. i no such information exists, state so.

Answer

As the agency Is aware, Ford service parts are 3ok In the U.S. to authorized Ferd and Lincoln-
Mercury dealers. Ford has no means by which to determine how many of the parta wera
actually installed on vehicles, the vahicle model or model year on which a particular part was
Inatallad, the reason for any given installation, or the purchaser's Intended uge of the
components eold.

. Ford is providing the total number of Ford asrvice replacement stesl wheals by part number
{both service and enginearng) and calendar month and year of sale, where available, in
alectronic forrn in Appendix M {file: 2005-08-01_Appendix_M) on the anclosed CD. [nformation
pertalning to production and service usage for each part number, and supplier point of contact
information, is incduded In Appendtx F provided in response to Request 13.

Beguest 15

Stats the number of subjact whaals that Ford has sokd that may be usad In tha paar
vefifcles by component part number {both service and anginssarng/production) and
month/ysar of sale (including the cut-off date for salas, if applicatie). For each component
part number, provide the suppliar's name, address, and appropriate peint of contact {name,
titls, and talephone number).

Angwer

As the agancy ia aware, Ford service paris are sold in tha U.S. to authortzed Ford and Lincoln-
Marcury dealers. Ford has no means by which to determine how many of the parts were
actually installed on vehicles, the vehicle model or model year on which a particular part was
inatalled, the reason for any given installation, or the purchaser's Intendad use of the
components sold.

The number of subject wheals that Ford haa sokd for sarvice that may be used for the peer

. vehicles is included In Appendix M provided in regponsa to Request 14. The wheels usad to
service pesr vehiclss (service part number FBAZ-1007-EA) are also rsleased for service on
othar Ford modals and model years.
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Request 16

Provida a copy of (or reference to} all enginesring specifications and standands (including
intermal specifications, SAEA30 etandards, etc) that Ford utilizes in the design, modification,
taating, anad validation of the subject wheels manufacturad for the sulyfect and peer
vehicies. Provide an engineering drawing for each design lave of the subjact wheal
manufactured for the sulyject and peer vefiicies. Enaure the drawings reflect the current
production level wheel design {including tha shot peen operation).

Answer

Ford is submitting, under separate cover with a request for confidentiality to the agency's Cffice
of Chlef Counsal, the anginesring drawing of sach of tha subject wheels specified for use an the
subject and peer vehicles in slectronic form in Appendlx G. Electronic copies of intemnal
anginesting spacifications and test procaduras that are judged to be pertinent to the subject of
this inquiry ars also included In Appendix (. Ford Is not providing coples of non-Ford (a.9.
SAE) specifications, or intamal specifications that are not pertinent to this investigation (e.g.
specifications ralating to paint, corrosion, etc.). Any supplier specifications noted on
anginesring drawings ars avallable from that supplier, and are not being provided in this
raaponae.

The tabla balow is an indax of the individual electronic flles of documents provided in
Appandix G.

| File Name Description

FBAC-1007-EA ] Enginsering Drawing FBAC-1007-EA

IW73-1007-CD.tf Engineering Dawing 3W73-1007-CD

INT3-1007-CF tif Engineermg Drawing 3W73-1007-CF

IN73-1007-CG tif Englneering Drawing 3W73-1007-CG

4W73-1007-AA. LT Engineerng Drawing AW73-1007-A4

SW73-1007-AA I Enginesring Drawing SW73-1007-AA

ESFZDC-1007-AA-1_if through Engineerng Specification, Steel Wheesl

ESF2ZDC-1007-AA-20.tif Assembly, page 1 through page 20

SDS-TIREWHL.21.0.LB.pdf TireAWheel Assambly System Design
Specihcation

CETP 0401-L-307 pdf Durability Test Procedure for Passenger Car
Wheals

Ragquaat 17

State by make, model, MY, wheel dimension (diameter and width), and approxdmate
production volume {number of vahicies) all non-subject and non-peesr vehicliea Ford
manufacturars that ufilze stest wheals of the full face design type. Stata the namas of the
auppllers who manufactura the whesis for Ford.
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Answer
The requestad information is provided in Appendix N {filename: 2003-08-01_Appendix_N).

Bequest 18

As discussed during Ford's Saptambar 23, 2004 meeting with ODI, provide a copy of the
Ford Ceniral Lab repori(a) involving the components {two subject wheels and at least one
tira) raiatad to the VOQs with ODI numbers 10082252 {vehicle crash]} and 10080703 {noisa
with rapid deflation). State the current disposition of the components Ford analyzed.

Angwer

Ford Central Lab report 41850 relating to the wheels from tha referenced VOQs is being
submittad under saparate cover with a request for confidentiality 1o the agency's Office of Chief
Counsal in Appandix O (filename: 2005-08-01_Appsandb_0O). The test raport concludas that
both whesis cracked along the weld joming the rim to the disk by multipla crigin rotational
bending fetigue. The analyzed components have been retained and are available for review at
the agency's request.

The wheel related to VOQ 10082262 (YWheel A} had a crack visible around approximately 230
degreas of the circumference. The crack surfaces were coverad with dirt and axidation snd
show evidence of pounding in some areas, suggesting that some portion of the crack existed for
some time before the reported Incident occurred. The whaal has an inward dent in the inboard
rim, which resulted from eevere impact to the inboard portion of tha im. Tha wheel also haa a
large gouge on the inaide of the rim, fkely cavsed by contact with the lower hall joint bolt. The
gouge location is consistent with the crack, indieating that the two occumed at the same instant.
Meta! pilings at the and of the gouge wars criented in a direction that shows the wheel was
roteting [n a reverss diraction whan the gouge occurred. The rim has no evidence of contact
with the road aurface, which indicates that the tire maintalned adsquate pressure to prevent de-
beading and wheel strikke-through during the event.

The test report also includes analysis by Ford and Goodysar personnel of the tire that was
mounted on Wheal A. Ford and Goodyear conchuded that the tire showed no evidence of
extendad pparation in ah ovar-defiacted (under inflated or overicaded) conditlon. The tire was
mountad and re-inflatad on a different wheal and a bulge was observed on the inside sidewall,
located in alignmert with the chsarved wheel defarmation on the Inboard im. The sidewal
bulgs is Indicativa of a sevars impact while the tire was inflated. Photographs of the outboard
tire sidewall included In the test report alao demonstrate an absence of scuffing, which would
have basn prasent if the fire was significantly under-inflated while the wehicle was negotiating a
right hand tumn. However, photegrapha of the inboand sidewall, siso included in ths test report,
show some evidence of scuffing, which mxdicates that the tire may have besan under-inflated
while tha fire waa turnad fo the left. Tha msponses to Request 19 includes more analysis and
shaarvationa ralating to undarinfiatad sidewall seuffing during high speed comering maneuvers.

The whee] agsociated with VOO 10080703 (Wheal B) contains a vialbla crack around
approximataly 145 degrees of the circumferance. Similar to Whaaet A, the crack faces were
covarad with dirt and corroaion and show svidence of pounding, indicating that some portion of
the crack likely axistad for some time prior to wheel service. The crack faces exhibit two fatigue
zones separsted by an overioad region of approximately 8.3 cm. There was no evidence that
the sim contactad the pavemant, and no othar signa of damage to the whasi.
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Request 18

Provide Ford's assessement and Intarpratation of the photographs and police report related
to the incident described In VOQ ODI number 100822682, espacially as concams the tire
m:rldngs allagadly made by tha vehicle during the crash (ase photograph fie
“DSCO00929.1PG™). A copy of the photographs (20) and Image of the police report are
included on the snclosad CO-ROM for your review. Also provide copies of any crash
reconstruction or crash analyals wark ralgted to this incident that Ford has conducted or had
conducted on its behalf.

Answer

Ford has sxpsnded considerable time evaluating the circumstances asecclated with this
Incldwnt, including imvestigating the incidant =ite, conducting a detallad analysks of the tine and
wheael, reviewing accidant scena photographa and canducting exiansiva vehicle evaluations in
an effort to ascertain the sequence of events that ultimataly lead to Impact with the guard rail.
Ford's conclusions, as deacribad In detail below, are consistent both with the avidance reviewad
and the results of vehicla evaluations.

During the Incident deacribed In the subject VOQ, the driver mports that the vehicle was
traveling at a high rate of apead while negotiating a gradual right hand tum. During the tum the
driver reports that the |eft front whesl droppsd and "he did all he could to keep it [the vehicle]
going straight...." as quoted In the aceldent report. Consistent with thia stetemant, and based
on Ford's analysiz of the marks from the scene, Ford believes the driver Imparted a aft turn
Input to the stesring wheal. Ford concludes that when the driver imparted this left turn to
afraighten the vahicls path, the vehicle began a slight counterclockwise yaw as it left the
highway. The car continued in @ straight path (ae the driver intended) until it ultimately struck
the guard rall. Subsequant anaiyals of tha front left tire and wheal found no evidence of rim
strike-through, indlcating that at lsast partiaf tine pressure wos maintained throughout this
courss of avents. Ford's vehicle evaluations suggest that there waa mone than sufficlent tire
pregsura to maintain vehicle control. Tha incident appeaars to ba a reault of intentional driver
input due to a percelved need to keap tha vehicle going straight as opposad to a loss of tire
pressura regulting In logs of vehicle control.

Ford Design Analysis enginesrs conductad an angineering Inspaction of the accikdent sita in
July 2004. The report resulting from that inspection was provided to the agency in Appendix M
of tha Ford responee to RQ04-007, and concluded that tha left front wheal cracked due to
sevare impact, and that none of the tires were totally deffated before the vehicle mpactad the
guardrail. Ford engineers vigited the accident site a second time in December, 2004 to
mesaaure the radius of curvature and road surface cosfficient of friction that were later used in
Ford's vehicle evaluations.

Ford conducted extensive vehicle testing at Ford's Michigan Proving Grounds (MPG) In

March 2005 to avaluate the affact of front outer tirs presaure on high spsed handling in the
subjact vehicle, and to aitempt o re-create the tire marke found at the site of the New Stanton,
Pennsylvania incikdent reported in VOQ 10082282, A description of thesa vehicls tests and
analysis of vehicle handling under varying conditions is provided in respansa to Request 10.
The radius of the curve measured &t the New Stanton, Pennsylvania site was 2 500 fest: the
testing conductad at MPG included g more severe 1,250-foot radiua right hand curve. The more
severs radiua was usad In tha MP( testing to accentuate any affects on handling perfformance
and to increass the lateral accalsration on the vehicle through the whaels, Appendices H and |
contain video of the test and a presentation of results and obsarvations.
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The MPG tésting Included an attempt o re-cresta the tire markings depicted in file
DSC00920.JPG, and to determine how they may have been creatad. Obsarvations of the
accident scene and tha tire marks are as follows:

« The New Stanton scene is a down hill aection of highway, 2,500 foot radiua right hand
curve. The shoulder of the ngad hag g higher cosfhcient of friction than the road surfaca,
and |5 slopsd slightly away fremn the road (crowned). See Figure 1, balow.

Figure 1 Figure 2

= Four distinct tire marks are vislible In flle DSCI0E22.JPG. The file inchuded in Appendix |
Indludes sevaral coples of the photo, with each tire mark identifled as Nos. 1 through 4.
See Figure 2, above.

« Tire marks No. 1 and No. 2 are faint, parallel and approximatsly two inches apart. Tire
mark Ng. 1 i very faint, internittent and not visible acroas tha entire length of the
shoulder of the road. A close-up of Figure 2 is provided in Figure 3 below.

= Tira mark No. 3 Ia darker, wider and appeara to ba caused by a cyclle tire input.

a Tire mark No. 4 is dark and eolid, and appears to be siraight. No. 4 is farthest from the
camera when the photograph was taken and ig not as clear in the photo as No. 1 - 3.




EAQ4-034 -20- June 1, 2006

Figure 3 Figure 4

Observations relating to tire marks from the MPQ testing ware as follows:

. = Two paralial tire marks, No. 1 and No.2, approximately 16 inohes apart, caused by the Isit
front and lsft rear tire could be duplicated without braking. The marks from the front
outer tire are always Inboard of the rear outer tire marka — i.e. the rear tire always follows
a slightly wider tum that the front.

« Thrae parallal tire marke could be duplicated during iterations with braking applied, st all
laft front tire preasures tested. Figure S shows the three tire marks and numbars them
No. 1 through No. 3. The laft rear tire caused tirg mark No. 1, No. 2 was caused by the
laft front ire, and No. 3 was from the right front tire, indicaling a clockwise yaw.

Tyl Tirw blarie
vl xx ciuiin. | 2B Pl T Froosuss

Braking Appled

Figure 5 Figura &
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* The two outer tire marks are darker than the mark left by the inboard tire, indicating higher
. Icading on the outer tires, as expected during a tum.

* A gyclic tire mark almilar to the tire mark shown In file DSC00929.JPG was duplicated by
the {git rear tire. See Figures § and 7. The driver indicated that he feit the ABS begin to
activate and opined that the ABS raks pulse caused the cyclic mark. The cyclic mark
resulted from a test iteration with the left front tire reduced by 12.5 pal.

M3 VA
Minuk Colls 123 pd Tire Prssure

Braidng Applac

Figure 7 Figure 8

. + The left fromt tire reproduced a doubla fire mark, shown in Figure B, similar to tire mark
Nos. 1 and 2 shown In Figure 3 from the New Starton scene, when pressure was
reduced by 15 psl. The double marks were causad by the cutboard edge of the tread
{tiro mark No. 2, Figure 3) and the cutboard aldewall of tha tire {tine mark No. 1, Figure
3}

= Testing with low left front tire preesure resutied In outboard eldewal] sculfing of the
undasrinflated tire when tuming right, as shown In Figurea 8 and10. Aws expected, the
sidewall acufting increased further Into the sidewall of the tire as the pressurs was
reduced, untll at a reduction of 20 psi the sculffng extended through approximately half
of the sidewall under these specific test parameaters.

Il Coitn 15 pal Tirs: Progsurs

Tivw Sk Val Cowiacind Gromrd

Figure 9 Figura 10
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» A fourth tire mark from the right rear tire resulted when the left front tire preasure was
reduced by 20 psi.

» Tirw marks rasuliing from an obstacle avoldance mansuver, which consisted of ewerving
around a marker whila negotiating the furn, were similar to othar tasta, and resulted In no
unexpected handling charactariatica or aignificantly different tire marks.

» Testing was tarminated when tire pressura was reduced by 20 psi because the driver feit
that the tire might debsad from the wheal at furthar pressure reductions under thesa
exaggerated test conditions and result in damage to the skid pad surface,

The following conclusions relating to the incident describad In VOQ 10082282 are basad on the
MPG testing, review of the New Stanton scane photographs, and analysis of the wheal and tirs;

+ The |eft front tirea cauged tira mark Nos. 1 and 2 shown in Figures 2 and 3 from the New
Stanton scene. The left front tire may have had reduced tire pressure. If the Isft front
tire had reduced pressure, the doubla tire marka ware likely caused by the inboard edge
of the tread and the inboard sidewall of the tira. The acuffing on the inboard sidewall of
the New Gtanton fire supports this conclusion. The acuffing appaars to extend less into
the sidewall, compared to the sidewall acuffing from tha MPG tire, though we note that
the MPG avaluations wena conducted at a more severs radius of curvaturs than the New
Stanton roadway at nearly equivalont speeds, resulting In substantially higher lateral
accalaration.

» Tha |sft rear fire caused tire mark No. 3 gshown in Figures 2 and 3. MPG testing was abls
to repreduce a cycllc tire mark onfy from & rear tire during an ABS activation. The alops
of the shoulder away {rom the road surface may raducs the road force sufficiently to
causa the cyclic markinge. The affects of road crowning were not evaluated at MPG,

» The right front tire causad tine mark Ma. 4 shown in Figure 2. This tire mark is relatively
dark, suggesting heavier vehicla load on the right side of the wehidle. This would occur
on a right front tine when the vehicle is in a left hand yaw condition.

Based on these conclusions, we belleve the vahicle laft the highway with a slight
countarclockwise yew resulting from a left tum input to the steering whesl. Thia is consistent
with the driver comments that he attempled to straighten the vehicle from its right hand tum.

Request 20

State by MY and any other pertinent variable {(enginafiransmission configuration, tire
specification, etc.) the design intent maximum wehicle apssd for the sulysct and pesr
vahicies and identify the driving conditions (ncadway conditlons, wind spaad, aic) that the
spears ars quated for. For sach speed quoted, state whather the maximum spead is
ragulatad by angins pawer limitation or by the intervention of a particular vehicle or angine
system. Hf the speed is limited by intervention, describe how the system operates and how
Ford established and sat the threshold/cutoff speed.

Answer

"Maximum design intent speed” Is an sngineering tarm usad to describe a spead at which
cartain machanical dasign conetraints of a vehicle system are reached, when tasted in a
controfled laboratory environmant. They are not intended to imply a safe operating spsed, or
even that a particular vahicle can achieve those speeds in real world driving condifions due to
conetraints that are not considerad, such as asrodynamic drag. Ford does not typically quote or
advertise a maximurm vehicle spsad.
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Ford evaluates powsrirain bending characteristics, powertraln cooling capability and tire rating
constrainta when dstarmining the design intent maximum speed of a vehicle. The subject and
paer vehicle's design intent maximum spead is consirained either by powertraln banding or tire
rating, depending on the driveshaft desiyn, axle ratio and tire rating of a specific subject vehicle.

The sublect and paer vehicla® maximum design intant speeds are controllad by the Powsrirain
Control Module (PCM), which limits fugl supplied to the engine. Each PCM Is callbrated to limit
the apeed of a spacific vehicle basad on original vehicle content. Maximum design intent
speeds are baing submitied under saparate cover with a request for corfidentiality to the
agency's Offlce of Chief Couneel in Appendix P {filename: 2005-08-01_Appandbe_P).

Bequest 21

Regardling the In-sarvice sulifect vehicle whaal fallure survay and inspection program Ford
la condueting fn conjunction with ODI:

8. Provide a copy of tha aurvey form that Ford mailed to certain flest operators;

b. Provide the flest name, approximata size, and paint of contact details (name, tite
and telephone number) for each operator selected;

¢. Siate the date the form was malled out;

d. State whare ths fallsd wiesls are to be returmed to;

8. Al ODI's request, provide copies of each form returned;

f. State how the fleats cperaiors were idontified and selected by Ford;

g. Describe the testing, analyals and data colisction Ford plana to conduct an each
falled whaal retumed; and

h. Stata the number of whesl rebums that Ford expects to collect.

A copy of the survay form that was mailed to certain flest operators on March 7, 2005 is being
provided elactronically in Appendix G (fllename: 2005-08-01_Appendix_Q) on the enclosed CD.
The aurvays wena sent to flest contacts thet participate In the Ford Police Fleet Advisory Board
bacausa those flasts have, In the past, demonstrated a willingnass to voluntarily respond to
Information requests. Despits tha fact that thass aurvays wara slactranically mailed in March to
flasts likaly to provide timely and candid information, and despite a follow-up remindar
communication that was sent o the ffeets on May 172005, Ford has only recaived five survey
rasponesa as of May 31, 2005. Copies of these survays are provided in Appendix Q. Ford
notes that two survey responses each describe a tire on the same vehicle that mportedly
axperiencad aimultaneous pressura loas "instanty," as well aa symptoms of steering wheal
shake. Discusslon with the repair tachnician on May 25, 2005, clarified that both tires went flat
during the course of one eight hour shift, which Fond dees not consider rapid air loss that would
result In an unexpectad change In vehicle handling characteristics. The thres other survey
responses each dascribe typlcal, continuous slow alr logs aymptoma. Tholgh requested as part
of the survey process, whesls from vahicles Involvad In the five survays hava not baan received
at the Ford Wamanty Parts Retumn Center (WPRC) as of May 25, 2005. Consequantly, wa have
not been gble to analvze those wheels.

Fieat cantact information and their approximate size is also Included in Appendix Q.

As part of Ford's Investigation into this matter, flests and dealers have bean instructed to ratum
all subject whesls to the WPRC in Dearbomn, Michigan, whera Ford and supplisr anginears
determine if they were serviced for neported leaks or cracks, or for other issuss. Through this
process wa have found both a significant number of parts Incormectly |dentifled on warranty
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claims In addition to inaccurate concemn deecriptions. For example, 97 wheels hawe besn
retumed with an aseociated wamanty claim relating to wheel part numbar 3W73-1007-CF. Upon
inspection, we found that 43 of thess 97 wheela were not a "CF" whesl but wera actually a prior
design level "CD" wheal. As a conssquence, analysis of warranty claima data alkone would be
misleading and would likely result in smonesous conclusions.

Additionally, inaccurate concem descriptions make an accurata anglysis of concem rates very
difficult. Qur extended wamanty program was intendad to address wheels with cracies as
evidenced by leaks or vibration. Our parts returmn analyels found that, of the 32 "CF" wheesls
retumed to Ford with no accompanying concem description, 74% were found upon inspection to
have no crack or leak. Of the 94 wheels retumed with claims that spacifically describe a crack
or |eak, 28% were found to have no crack or leak, 54% were found to have a crack, and 15%
had a pinhole leak without a crack. W sxpect that the percentage of wheels retumed to
WPRC containing actusl cracks comparad to wheels allegad to have cracks would be similar in
the overall population of whesl claims., We agaln note that, without vieually abssrving a wheal
associated with a warranty claim, there /s uncertainty as to the deslgn level of the actual
dffected wheal. Our analyals In support of this investigation has found that warrenty claims
have accurately ldentifled the dasign of tha wheal leas than 25% of the time.

For these wheels mtumed to the WFRC as part of this investigation, all part number 3W73-
1007-CF or 4W73-1007-AA wheela {the raplacement wheels for Ford's 03505 safety recall

and 03M03 and 04MOG service programs) that allege an air loss, crack, or include 03505,
03MO03 or 04MOS warranty Transaction Cades In the claim were shipped to the Hayes-Lammarz
facility in Narthville, Michigan. Hayes-Lemmerz conducied a leak test on wheels by submenging
the pressurnzed wheal Into a water tank.

As of May 13, 2005, 422 wheals fram the subject vehicles have been ratumad to and reviewed
at the WPRC. Of those wheels, 143 are 3W73-1007-CF parts, B4 of which wers returnad for
alleged luaks or cracka. Of the 94 wheels retumad for allaged cracks or leake, we have
identified 27 with vialbla cracks. An additional 24 did not have vieible cracks, but a crack was
detected during the leak test. Fourtesn wheels sxhibited a pinhole type leak that is not
nacessarlly indicetive of a crack, but is more likely related to a wald void that results In very siow
alr loss. Three wheels were damaged by service personnel to preclude thalr re-yse and could
not be leak tested. The remaining 26 wheela had no lsak or crack. In summary, of the 84
whasls in this sub-set of the subjact wheel population that weras returnad Lo the WPRC with leak
allagations, 51 actually exhibited a lsak due to a crack, whethar vislbly cracked or not, and 28
exhibited no crack or lsak. Nane of the wheeals in this subset of the population of subject wheels
contained more than one crack.

The wheels examined at the WPRC also include 32 3W73-1007-CF wheels that were replaced
without a symptom or neason provided In the warranty claim other than "recall” or "replace
whesls par 04MOS" or a similar cornment. Even though the extendad warranty program
specifies coverage only for wheels that are cracked, wa found only four wheels that had a
visible crack, threa that had a non-vislble erack, and 23 that had no crack and did not leak. Two
whoesls were damaged by sarvice personnel and could not be leak teatad.

Ford has comtacted several service techniclana that have alleged rapid air loss in a claim or
aport, or have retlumed whesls to Ford that have larger cracks (batween 80 and 180 degress).
Thege tachniciane typically describe slow alr loes, not a rapid air logs condition, such as the
raports summarized below.
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VIN Allegation Detall Dascription®
2FAFP71W1dX Survey comments: Instantly iost | Nat a "Blowout”™ type event, was a
tire pressure In 2 wheels {survey | gradual loss of air pressurs within
response) an elght hour shift
2FAFPT1W1 Heavy vibration; rapid logs of tire | Vibration got prograssively worse,
pressura (field report) unable to balance, loax of
pressurs ovar @ few days
Steering felt loose, vibration Vibration got prograssivaly worsa,
quickly increassd in intensity unable to balance, loas of
followad by rapid alr loss {fiekd pressure over a few days
report}
Extreme vibratlon followed by Vibration got progressively worse,
rapld air loss (flald report) unabia to balance, logs of
prassurs over a few days

‘Basad on telephona convermalion comments.

\Wheal raturn collection data is provided slectronically in Appendix R (filsname: 2005-08-
01_Appendix_R) on the anclosed CD. Ford and Hayes-Lemmerz are tentativaly planning to

continue whael coflaction and analyais through June 1, 2005

All wheels that ware {forwarded to

Hayas-Lammarz for Ieak testing have been retalned at that facllity and are avallable for review

at the agency's request.
Request 22

Fumish Ford's aasesament of the allaged defact in the subfect vehicles, ncluding:

The causal or contributaory factor(s);

Tha falura machanism(s);

The failura moda(a);

Tha risk to motor wehicle safsty that it poses;

*a0om

the allegad defact in the siubject vehiclas;

=

Ford's aseesament of the effectivenass of the ahat peening operation as a solution to
Faord's projections for warranty, campalgn, and overall fallure rate versus time for the

subject whaeal on the subjact vahicles over the coming 5 to 10 years;
g. Tha number (or portion) of future subjact vehicle wheal fajlurea that will reault in
sudden tire deflation incidents such as those described in VOQs QDI 10080703,

10082262, and 10102520;

h. The possible causs of tha nolsa raportad in VOQs ODI 10080703 and 10102520;
i. Yvhat warmings, if any, the operator and the other persons both inafde and outside
the vahicle would have that the alleged defect was occurring or subject wheel was

malfunctiening; and
jo The reparts Included with this inguliry.

Angvwer

Ford and Hayss-Lammerz have axpended considerable sffort and resources Inveatigating the
causal and contributory factors leading to cracks n the subject whaels. As the agency ia aware,
Ford identifiad & higher than axpacted rata of whaal crack allegations In whasia produced

for 2003 modal year police and taxi vehicies that were manufactured before Saptember, 2002,
and accordingly conducted safely recall 03505, which replaced affected wheals with an
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Improved design wheel. Ford also extended the warmanty coverage for wheela bullt betwsen
Auguat 18, 2001 and November 19, 2004, including wheels used to remady vehicles affected
by 03505.

Ford haa found through testing and analysls of warranty return paris that some of the wheals In
this Invastipation, when subjected to severe police and tax| usage, hava expsvienced a
algnificant wheel impact that parmansently deformed the im. Under auch conditions, a fatigue
crack may Initiate in the HAZ adjacent to the circumferential wekl. Our analysis of test results,
owner reporta, fisld reports and warranty claime determined that the cracks are progressive and
reauli in sasity detectable, slow, repeated alr loss and vibration, Vehicle evalustions diacuased
in reaponsa to Requesat 10 conclude that if sir loss and vibration symptoms are ignorad or not
detected, the subject vehicle handles predictably at high spesds, aven with low frant outer tir
pressure. Our analysis of whesls rstumed to Ford demonstrates that most whasls ane
incormectly idantifiad in the associated wamanty claima. Only 54% with an associated crack
dllegation were actually found to exhibit some type of crack. Additionally, 74% of wheels
retumed under the extended warranty program that had no crack allsgation ware confirmed,
Lport cloga inspection, In fact, to have no crack.

Although Ford is aware of a small number of reporte alleging rapid air loss and some alleging
noise immediately praceding alr loss, bassd upon aur inveatigation, we do not bellave there are
any incldents of rapid akr loas due t0 a craciked wheel. For each allegation of rapid air loss, our
investigetion has found the incidents to be actually alow gir loss aventa, simllar to our
investigation of several reports racelved prior to August 2004 that ware addressed in our
September 23, 2004 responge to RQ04-007. Some senvice technicians have reported rapid or
even "Instant” air loss; howsver, upon further investigation it is apparent that the alr loas actually
occurred owver the course of several hours or days (refsrance customar surveys provided In
Appendix & and CQIS reports 4JRAH037, 4INBL114 and 4.JNBL121 provided in Appandix C1).
QOne other rapid alr loss allegation pravided in Appendix C1 (CQIS report 4IUACSES0) is still
under investigation, although the dealership service tachnician did not racall the air loss to be
rapld when he was questioned. Ford is continuing to Investigate this Incdent o mare fully
understand the circumstances involved. The allaged "nolse” described In a few mports
immediately preceding air loss has not besn duplicated in any Ford testing and we are unswars
as to the source of the nolss,

The welding procass usad to |oin the whaal im to the face of the subject whesls intraduces a
typical residual tenslls surface stresa In the HAZ near the weld. Residual stress near the weld is
an expectad condition resulting from a weld process. Faord believes that typical customers will
never axperience an issue with the wheel. However, under very severe police and taxi usage
conditions, incuding aggressive whosl Impacts that may permanantly deform the wheel, 2
fatigue crack may Initlate. In the svant that a crack initiates, the customer should obs=rve
symptoms of vibration and slow repaatad air [oss. Retumnad parts analysis has confirmed that
customers are successfully identifying whesls with very small cracks due to these symptoms. If
vibration and slow air loss symptoms are ignored or not noticad, the fatigue crack typlcally
propagates slowly, which eventually causas an incraass In the rate of air logs and magnitude of
vibration.

Ford expacts that drivers familiar with these fleat vahicles, auch a3 a law snforcement officers
familiar with the CVPI, or with high speed driving sxperience in any vehicle, would recognize the
slow alr loas and vibration sympiome and immediately have the vehicle sarvicad. High speed
vehicle avaluations (deteiled in responas to Request 19) conducted by Ford which included
aggressive maneuners with the aublect vehicls, demonstrated that the CVP| maintaina excellant
handling characteriatica, sven whan negotiating an aggressive curva with the front outar tre
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prassure reducad by 20 psi. While conducting the Ford handling evaluations, the test driver
cammented that he would axpect a typical driver familiar with the CVPI to notics air losa in a
front tira whan praasune was rsduced by flva to tan psl whan driving at typlcal highway speed.

Ford has reviewed the VOQ reports included with this inquiry, and notas that only the New
Stanton, Pennaylvania incident discurgsed in our meeting with the agency on Seplember 23,
2004 and discussed in detail in responee to Request 19 alleges a rapid air loes. The other 36
VOQ reports describe the typical slow air loss and vibration aymptoms that were obvious
indications to those drivers that service waa required. Other than the New Stanton incident,
Ford I3 aware of no raports or clalms involving allegations of an accident, injury, or property
damage.

Basad on Ford's axtensive vehicle evaluations, our review and analysis of the wheels retumed
from the field, our digcusgions with fleet parsonnel regarding their exparience, and our survey of
targetad fissls, Ford continues to belleva that the actions already in piace for Ita customaers of
thesa vehicles appropriately addresses any concams that may arlas ralated to thin subjact, and
that no further action is warranted.

As discirssad In responsse to Request 9, tha shot pesn process resulis in a dramatic increase in
radlal fatigus performance of tha subject whesl. Ford axpects the improved test performancs to
correlate to significantly higher actual whesl assambly durability svan when subjected to such
Sepvana LUsags canditions.
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