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Stephan J. Speth, Director BA03-023
Vehicle Compliance and Safety Affairs , NVS-213
DaimlerChrysler Corporation

800 Chrysler Dr. — CIMS 482-00-91

Auburn Hills, MI 48326-2757

Dear Mr. Speth:

This lettar is to imform you that the Office oi" Defects Investigation (ODI) of the National
Highway Traffic Safety Administration (NHTSA) has completed its investigation of front
suspension upper ball joint separations in model year (MY) 1998 through 2003 Dodge Durango
sport utility vehicles and MY 1997 through 2004 Dodge Dakota pickup tracks and is requesting
that DaimlerChrysler Corporation (DaimlerChryeler) canduet a safety recall to replace defective
upper ball joints in some of those vehicles. QDI has identified what appears to be a safety-
related defect in the upper ball joints used in approximately 600,000 MY 2000 through 2003
Dakota and Durango vehicles equipped with ur-wheel drive and manufactured pnur to Jamary

2003,

Backeround

ODI began its investigation of the alleged defect in the sabject vehicles when & Preliminary
Evaluation (FE03-032) waa opened on July 16, 2003. The investigation was upgraded to an
Engineering Analysis (EA03-623) on November 1%, 2003, During EA03-023 ODI collected and
analyzed infonmation reparding the alleged detect in approximately two million MY 1997 )
through 2004 Dakota pickup trucks and MY 1998 through 2003 Durango sport utility vehicles,
The subject components are permanently sealed, maintenance-free upper ball joints that were
initially supplied to DaimterChrysier by TRW Automotive (TRW). The TRW ball joints were
used in MY 1997 through 1999 Dakota and MY 1998 through 1999 Durango vehicles.
DaimlerChrysler changed to an mtemal supplie-, New Castle Machining and Forge (New Castle),
beginming with the MY 2000 vehicles,! During PE03-032, ODI noted differences in the
separation rates of the TRW and New Castle ball joints.

t In Janurary 2004, DaimlerChrysler sold New Castle to Mitaldyne Corporation.
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Ball joint durabli

Acconding to DaimlerChrysler, subject vehicles manufactured peior to Jaouary 2003 were
equipped with upper ball joints containing two-piece plastic bearings. DairnlerChrysler has
identified concerna with upper crimp seal indegrity in joinds with the two-piece beatings. Ball
joints with poor crimp seals were prone to surly-life failures and have exhibited high warranty
claim rates to address loose, nwisy, or wom upper ball joints. DaimlerChryzler produced
approximately 1.8 million subject vehicles with upper ball joints containing the seal integrty
concerns. TRW ball joints were nzed in ahaut 740,000 of these subject vehicles, whtich currently
range in age firom about 5 to 8 years in service. These vehicles melude approximately 320,000
two-wheel drive and 420,000 four-wheel drive vehicles. New Castle ball joints were used in the
remaining 1.06 million subject vehicles with joint durability concerns, which currently range in
age from 2 to 5 years in service, These include approximately 460,000 two-wheel drive and
600,000 four-wheel drive vehicles,

To address concerns with joint durability, DaimlerChrysler introduced a unning change ta a one-
piece bearing design during MY 2003 production. During 2003, DaimlerChrysler implemented
changes to improve boot sealing, durability and memufactusing, In August 2003,
DaimlerChrysler issued a technical service bulletin to simplify and reduce the cost of upper ball
joint replacement by revizimg the repair procedure to allow the ball joints to be serviced without
replacing the upper control erm. In early-2(04, additional changes were made to the ball joint
design and manufacturing process to improve sealing integrity and durability,® In mid-2004, the
supplier redesigned the ball joints used as service replacement parts to incorporate best design
practices for joint sealing and ball retention (@.g., hartowing the housing throat opening).
However, while acknowledging concerns with wear-related upper ball joint failures in these
vehicles, DaimlerChrysler considers the problem to be a customer satisfaction issue and not
related to motor vehicle safety.

DeimlerChrysier Position

DaimlerChrysler has contended that no safety defect exists with respect to the subject upper ball
joints used in the subject vehicles. DeimlerChrysler believes that upper ball joint separation is
only possible if Jengthy amd substantial warning is ignored and that the loads required for
geparating even severely wom ball joints ave much greater than the maximum loads that the
joints can experience in service. DaitplaChrysler’s modcl of the failure progression projects that
joint wear must progress to more i of axial end-play before separation is
poseible from even infrequent high teneile load events and that the joint will stilk heve some
retention capability at more inches of end-play.

? Supplier documents indicate that tha changs to 2 ane-pisca plastic bearing oceurred in October 2002.
DaimlerChryaler has indicated to ODI that Gheso party wera not fally implemented in vehick produrtion until Jamary




In addition, DaimlerChrysler has stated that the subject upper ball joints are compression type
Joinis that are substantially different fivm tension type ball joints that have been the subject of
prior recall actions. In DaimlerChrysler’s view, 8 compresgion ball joint design limits the
possibility of separation to a low speed, high suspension articulation event in conjunction with a
mebound condition. According to DaimlerChrysler, testing found that these types of maneuvers
develop the highest measured tensile loads at the upper ball joint, but only for very short
durations. DaimlerChrysler stated that the load at the upper ball joint is virtually zero in all other
steady state driving conditions, making separaticn of even a wom joint virtually impossible.
Finally, DaimlerChrysler contends that, even in joints with compromised sealing integrity,
degradation of the ball to socket interface occurs over an extended period of time and that the
number of joint scparations are minirnal and do not reveal a trend or patiern.

ODI Actions

To assess the alleged defect in the gubject vehicles and DaimlerChrysler’s pogition, QDI
completed the following actions during EA03-023: (1) interviewed owners who alleged
incidents of upper ball joint separation; (2) analyzed fuilore data relating to upper ball joint wear-
ont and separation; (3) conducted a survey of upper ball joint wear in Durango and peer sport
utility vehicles; (4) sectioned and analyzed worn and separated ball joints collected from the
field; (5) thoroughly reviewed tast, survey awl other techmical data submitted by
DaimlierChrysler; (6} reviewed upper ball joint design and mamifactaring information provided
by DaimlerChrysler; (7) conducted noise evaluations of & four-wheel drive Durango vehicle
fitted with a loose upper ball joint and wsed by DaimlerChrysler 1o demonstrate the audible
warning associated with the alleged defect; and (8) carefully assessed the assertions contained in
DaimlerChrysler's analysis end position concering the alleged defect m the subject vehicles.
Suspension System

ODI disagrees with DaimlerChrysler’s assertion that the subject ball joints are compression type
joints with the weight of the vehicle pressing the joint together during static (curb) and steady
state driving conditions. In fact, the joints are properly classified ag stabilizing type joints with
relatively low service loads in comparison to the lower ball joints. Based on recent discussions
with representatives of DaimlerChrysler’s Vehicle Compliance and Safety Affairs office, QDI
understands that DaimlerChrysler is no longer claiming that the subject ball joints are
compression type joints, but continucs to believe that they are not routinely subjected to service
loads that are likely to cause separation of even badly worn joimts.

The service loads and joimt articulations in {he subject vehicles are significantly greater in
vehicles with four-wheel drive than in those with two-wheel drive. While the upper ball joint
designa are the same, the upper control arm in the four-wheel drive vehicles is shorter by about
two inches than in the two-wheel drive vehicles, This results in significantly greater amounts of



joint articulation per unit jounce or rebound of the front suspension in the four-wheel drive
vehicles. The front suspension un-sprung mass 8 also preater in the four-wheel drive vehicles,
which also contributes te the joint loads and separation forces.

Data submiited by DaimlerChrysler show that the tensile loads acting on the upper ball joint are

ODI believes
that the greater tensile loads in the upper ball jomts in four-wheel drive vehicles will tend to
promote wear to the critical area of the housing throat opering that retains the ball in the joint as
well as providing higher separation forces through a wider array of driving conditions.

Evidence of the greater joint wear in four-wheel drive vehicles is found in the regults of a survey
DaimlerChrysler conducted to evaluate the alleged defect in 78 subject vehicles. The average
wear for original equipment upper ball joint: was greater for the four-wheel drive vehicles than
thie two-wheel drive vehicles for every model year. The overnll average for joint wear in the four-
wheel drive original equipmettt joints wasjjijinches compared wi inches in the
original equipment joints in two-wheel drive vehicles. When limiting the comparison to vehicles
with greater than 50,000 miles of service, the differences are even greater, averaging i
inches for the four-wheel drive andjjjjjiifor the two-whecl drive vchickes.

Complaini Analysi

ODI does not agree with DaimlerChrysler’s assertions that the mmmbers of joint separations are
“minimal and do not reveal a trend or patiern.” ODI believes there are clear patterns evident in
the failure data. First, in ODI’s view there i3 a non deminimis number of separation faihmres of
ball joinis it four-wheel drive vehicles with New Castle ball joints. $ccond, vehigles with New
Castle ball joints have nmmch hipher rates of separation, particularly after adjusting for time in
service or mileage, than vehicles with TRW ball joints. Third, four-wheel drive vehicles have
nouch higher rates of soparation than two-wheel drive vehicles. There are also differences,
though not pronounced, based on region.

ODI reviewed 153 complaints to NHTSA* and 134 complaints submitted by DaimlerChrysler
during PE03-032 and EA03-023 that were potentially related to the alleged defect in the subject
vehicles. Twenty-four of the complaints submitted hy DaimlerChrysler were duplicates of
complaints to NHTSA, resulting in & totsl of 268 reports. Afler a thorough review of the
information contained in the complaints and gathered in consumer interviews, ODI identified 149
incidents that appear to involve wear-related upper ball joint separation while driving.” While
DaimlerChrysler asaerts that the appropriate count ia at least 37 percent lower, the patterns and

* These complaints were pulled from over 2,400 total complatots to ODI conceming the front snspengion ball joints
amd control arms in the subjoct vehicles after n preliminary review identifiad allegations indicating that the incidents
were powertislly related to the slleged defect — npyper hall joint separation while driving (e.g., the complaints wsed
terms such as “separated,” "broke,” or “collapsed” while driving in describing a front suspension failore).

1 ODI*s compriaint count doss net include 15 potentially relevant incidents where a valid Vehicle [demtification

 Nutuber wad 1ot provided and the drive trein is pot specified.
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trends that are discerned from the complaints it 1scmmungaru mlarmthepauemsandlmmds
in the complaints counted by ODE

DaimlerChrysler has indicated to ODI that it was able to mnﬁ:monly-flﬂ m::-ldmts of commosive
wear-related upper ball joint separation while driving in the subject vehicles.® DaimlerChrysler
identified an additional 52 complaints whose allegations are consigtent with the alleged defect
condition, but which could not be confirmed. DaimlerChrysler haa indicated to QDI that
complaints in these two categories could reasonably be inclnded in an analyzis of the alleged
defect. The remaining complaints were divided among the following categories: unconfirmed
allegations of wheel acparation; auspension failares caused by impact damage; inadequate
retaining nut torque; insufficient informatior; and other/unrelated.

With regard to the invidents confirmed by DaimlerChrysler, ODI notes that all 42 involved
vehivles equipped with New Castle ball joirts and that 41 of those involved vehicles with four-
wheel drive. Ninety-eight percent of the incidents confirmed by DaimlerChrysler have occurred
in subject vehicles with four-wheel drive and Mew Castle ball joinis, & population that accounts
for only 33 percent of the 1.8 million subjecr vehicles with joint sealing integrity concerns.
Thirty-one of the incidents confirmed by DaimlerChrysler involve MY 2000 vehicles with four-
wheel drive, the oldest population with the New Castle ball joints.

When all 94 complaints in DaimlerChrysler's first two categories are considered, 88 involve
vehicles equipped with New Castle ball joints and 76 of those involved vehicles with four-whesl
drive. All but three of the 76 complainta involwing the New Castle four-wheel drive population
were received since June 2003. The resulting scparation rate for the New Castle four-wheel drive
vehicleg i 12.7 incidents per hundred thousamd vehicles compared with 2.6 for the New Castle
two-wheel drive, 1.7 for the TRW four-wheel drive, end 0.0 for the TRW two-wheel drive.
DaimlerChryzler’s data show a clear paitern towand the WNew Castle four-wheel drive vehicles
and shows a distinct rising trend with age and mileage accumulation.

D Ana

ODI has identified 55 incidents as separations that were not counted as separations in
DaimlerChryuler's analysis. ODI did pot include any incidents thet were categorized by
Daimler(lwysler 25 relating to impact damaye or retention out torque. QDI also did not inchade
amy incidentz alleging lower hall joint separation or other front suspension failures, unless
subsequent investigation determined that a wonn upper ball joint was the actual cause.” Nor did
0D include six complaints alleging that an upprer ball joimt separated while the vehicle was

‘Dmhrﬁh}wlm‘lmmﬁrmnﬁmﬂﬁmhmlwdmﬁmumnﬁmamﬁuhhm&namddwhﬂ
;umﬂudsapuntadﬁ‘nmlhnmcknt

DaimlerChrysler has indicated to ODT that it bas no: confirmed any lower ball joint separations in the sbject
vehinles,



being lifted to perform service to the tire or suspension, though these events do provide
additional evidence of the advanced wear that the subject joints can reach in service,

Of the 149 separations identified by ODL, 127 involve vehicles with New Castle ball joints and
107 of those involve vehicles with four-wheel drive. The resulting separation rate for the New
Castle four-wheel drive vehicles is 17.9 incidents per hundred thouzand vehicles compared with
4.4 for the New (astle two-wheel drive, 4.8 for the TRW four-wheel drive, and 0.6 for the TRW
two-wheel drive. This data also shows a clear faihoe pattern in the New Castle four-wheel drive
vehicles a8 well as a riging trend with age and mileage accumalation,

The differances in the separation rates between the TRW and New Castle-equipped vehicles in
both the DaimlerChrysler and OD] analyses are even more rernarkable when one considers the
fact thet the separation incidents don’t begin to occur until about 30 months or 30,000 miles,
gervice intervals that a]l of the TR W-equipped vehicles are well bevond and many of the New
Castle-equipped vehicles have yet to teach, When the analyyis is limited to the separation rate at
54 months in service, the separation rate of the four-wheel drive vehicles with New Castle ball
joints is 15.8 incidents per hundred thousand vehicles.® This ig more than an order of magnitude
greater than the scparation ratos at that service interval for the two-wheel drive vehicles with
New Castle ball joints (0.6), the four-wheel drive vehicles with TRW ball joints (1.0), and the
two-wheel driva vehicles with TRW hall joints (0.0).

More significantly, the separation rate in the four-wheel drive New Castle population has shown
an accelerating failure trend, rising from about 1 incident per hundred thousand vehicles after 30
months in service to atmost 16 per tmndred thousand vehicles after 54 months in service. The
current separation rate in the MY 2000 vehicles with New Castle ball joiuts and four-wheel drive
i3 35.3 incidents per hundred thousand vehiclea, with the oldest of those vehicles now just
beyond 60 months in service. This trend of separation failures tracks with the larger patiern of
joint wear-related failures in the subject vehicle population.

Ball Joint

The New Castle ball joints have a significantly larger throat opening than the TRW joints,
resulting in lower separation forces when ncw and less material wear/erosion before retention
capability i Jost. The New Castle hall joints have a rectangular shaped throat opening that is
approximately 22 millimeters wide, resulting in about 5 millimeters of retention interference with
the stud ball, which is 27 millimeters in diameter. Thiy represents a 35 percent reduction in
retention interference from the TRW joint. Test data provided by DaimlerChrysler for new patia
indicate that separation forces for the New Castle joints are aboutf] percent lower than the TRW
joints, .

In addition, the New Castle parts hamappmximatl:l)-pmentlm contact arca between the
ball and socket in the throat arca than the TRW joints when new, resulting in greater wear
prossures on the material in the critical load bearing surface at the rim of the throat during tensile

¥ Thi snalysis was limited to MY 2000 for the vehickea with New Caatle ball joints.
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load conditions. ODI's measmements of separated New Castle parts returned from the field has
found thet corrosive wear had cansed increases in the throat opening averaging about 4 :
millimeters and decreases in the mininmum ball diameter averaging about 2 millimeters, resulting
in parts that can be sepamted with litile or no force.

ODI believes that DaimlerChryeler hag overstated the degree of joint wear necessary far
separation to occur and the amount of warning available to the operatar of a vehicle with wom
joints. ODI’z measurements of separated upper ball joints indicates that (500 incheg of end-play
ia the beat estimate for the upper lirnit of joint wear that can occur before the joint loses its
retention capability (i.e, joint separation forces approach zero). When the joint has this amount
of wear, separations can occur at loads well helow the maximumn values messured by
DaimlerChrysler in its vehicle testing, With regard t¢ DaimlerChrysler’s projected limits of joint
wear before separation can occur, ODT does not believe that such levels of end-play are
physically possible given the dimensions of the joint and the known pattern of wear progression
of the ball and socket.

Safety Conseguences

" Defect conditions that can result in front suspension collapse or wheel separation while driving
have been commonly understood by ODI and the motor vehicle industry to be related to motor
vehicle safety. DaimlerChrysler has conducted sevoral safcty recalls to correst defect conditions
that could result in lower ball joint separstion. The consequences of 4 separation event are at
least 68 severe in the sabject vehicles, where many of the separations have resulted in a wheel
separating from the disabled vehicle and endangering surrounding traffic and pedestrians. The
separation rate ia greater than the rate recorded in about 460,000 MY 1994-96 Avenger, Scbring,
and Talon passenger cars recalled by DaimlexChrysler in recalls 99V-066 and 00V-421 (ODI
investigation PES2-008).

Contrary to DaimlerChrysler's assertions, QDI has found that separation incidents have not been
limited to “low speed, high articulation events.”” Many of the separations have been reported ai
speeds greater than 30 mph, where the separation frequently results in a complete separation of
the affected wheel, steel knuckle, brake components, and half-shaft, ODI bas identified 43 wheel
separation incidents, including 34 in the four-wheel drive vehicles with New Castle joints. In
one incident, fir example, the separated wheel struck a vehicle in the opposing lanes of waffic.
In another incident, the separation incident occurred at more than 45 miles per hour while the
vehicle war negotiating a curve in the road.  Afker the separation occurned, the vehicle crossed
the oncoming lanes of traffic and came to rest in a ditch.

Warning

To evaluate DaimlerChrysler’s claim that a driver wounld receive an anilible warning from a badly
wom ball joint long before the joint could separate, engineers at NHTSA’s Vehicle Research and
Teat Center (VRTC) in East Liberty, Ohio performed test drives to evaluate the awdible waming



produced by a ball joint with over 0.200 inches end-play in & four-wheel drive Durango vehicle
that was provided by DaimlerChrysler. The YRTC engineers found that the noise was
intermittent and could potentially be masked by the radio or other noises that can ocour during
starts, stops, bumps, depressions, and other ransient conditions that may cause relative motion
between s loose ball and socket.

Further evidence that the noise prodiced by wom jointa does not necessarily provide a warning
of a potential failure is contained in DaimlerChrysler’s survey results, where test engineers
documented whether audible noise had been detected in a test drive sequence pricr io removing
the upper bali joints and measuring end-play. percent of the four-wheel drive
vehicles with greater than 50,000 miles of secvice had at least one ball joint with wear exceeding
DaimlerChrysler's service replacement specification (0.060 inches), The DaimlerChrysler test
engineery failed to detect audible noise infiilfip ercent of thess vehicles.

The number of vehicles with out-of-specification end-play in DaimlerChrysler’s survey is
ancther indication that the available warning symptoms have not been effective in removing
wart joints from service. As previously noted, the guverage end-play i the four-wheel drive
vehicles surveyed by DaimlerChrysler with raore than 50,000 miles of service wadJjjjJjinches,
[l percent greater than the service replacement specification for the parts. ODI understands that
employees of DaimlerChrysler, a group that would presumably be more aware of such symptoms
than the general public, owned many of the survey vehicles. The VRTC engineers also identified
issues with excessive end-play in subject velicles surveyed in the Columbus, Ohio area. The
VRTC engineers recorded end-play in 15 MY 1998 through 2000 Durango vehicles and 20 peer
sport utility vehicles of zimilar age. The survey results indicated that loose upper ball jaints are
comunon i the Durange vehicles and non-exigtent in peers with fewer than 100,000 miles.

Finglly, ODI's interviews of owners who experienced upper ball joint separation incidents found
thet moat reported that they had no prior warnimg. Thus, ODI does not believe that the noise
produced by worn ball joints in these wehicles is sufficient to ensure that operators will alway=s he
alerted to the condition prior to separation. Moreover, even if they were, 8 manufacturer may not
avoid making a safety-related defect detenmination by asserting that it is the operator’s
responsibility to detect and repair a defect condition that involves a progressive deterioration of a
pant that is eritical to the safe operation of the wehicle.

ODI Pogition

On the basis of the available technical information and failure trend anatysig, QDI believes that
front suspehsion upper ball joint separations in the four-wheel drive vehiclea with New Castle
parts constitutes a defect Telated to motor vehicle safety, There have been a significant number
of separations of these upper ball joints, and the rate of such failures appears to be increasing as
the vehicles age and accumulate mileage. The current separation rate in these vehicles is high
relative to other vehicles mvestigated by ODI for similar defect conditions and i& very high
relative to other subject vehicles annlyzed in this investigation. Based on the mpidly increasing



separation rate and tho projected rates of total wear-related failures in the subject parts, such
separations are likely to increase in frequency as the subject vehicle population comtinues to
accumnlate time and mileage in service.

Ag DaimlerChrysler has acknowledged in pnor cases, fromt suspension ball joint separation can
lead to loss of control and result in crashes and injuries. This safety nexus is confirmed by the
consigtent practice of other vehicle marmfacturers, Therefore, ODI requeats that DaimierChrysler
initiate » eafety recall, pursuant to 49 U.S.C, § 30118 and in accordance with 49 1U.8.C, §§ 30119
amd 30120, to notify all owners, purchasers, and dealers of the defect in the vehicles of concem,
and to provide a free remedy for each of those vehicles,

If DaimlerChrysler decides not to conduet the requeated recall, it nmst provide ODI, pursuant to
49 U.S.C. § 30166, with a full explanation for this decizion, including any additional analysis of
the problem beyond its past presentations. I DaimlerChrysler fails to initiate a recall, the agency
hay proceed to an Initial Decision that these vehicles contain a safety-related defect. An Initial
Decizion would be accompanied by a Federal Register notice describing the alleged defect and
the ODI inveatipation, the scheduling of a public meeting, and the issuance of a press release to
inform the public regarding this matter.

ODT’s recommendation that DaimlerChrysler conduct g safety recall does not consfitute an
agency action by NHTSA with respoct to the ovidonce in our investigative fils. Also, thiz
recommendation does not constitute an inital or final decigion that the subject vehicles contain a
safety-related defect pursuant to 49 U.S.C. § 30118, or an order to recall those vehicles,

DaimlerChrysler's written response to this letter, in duplicate, referencing the identification
codes in the upper right hand comer of page one of thig letter, rust be submitted to this office no
later than December 9, 2004, [t is importard: that DaimlerChrysler respond to this letter on time.
This letter is being sewt tn part pursuant to 49 U.S.C. § 30166, which duthorizes this agency to
conduct investigations and require the submission of reports that may be necessary to enforce
Chapter 301 of Title 49. Failure to respond promptly and fully to this letter may be construed as
a violation of 49 11.8,C. § 30166, which could subject DaimlerChrysler to ¢ivil penaltics pursuant
to 49 U.S.C. § 30165. '
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Ifyou have apy guestions regarding recall procedures, pleass contact M, George Person of my
staff &t {202) 366-5210. If you have any technical questions, please contact Mr. Jeffrey Quandt
of my staff 2t (202) 366-5207.

Sincerely,

Y

Kathleen C. DeMeter, Director
Office of Defects Invegtigation
Enforcement



