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Technician 
Comment

ATTN DSM/SVM PER CONVERSATION, PLEASE REVIEW REQUEST PLEASE CONTACT THE DSM FOR POSSIBLE GOODWILL 
REGARDING CUSTOMER'S BALL JOINT CONCERN PLEASE CLOSE UPON RESOLUTION THANKS JASON MOSER CUSTOMER 
ASSISTANCE REP 949 727 6832 THE BODY SHOP STATES THERE RUST ON THE BALL JOINT THE VEHICLE HAS NEVER BEEN INTO THE 
SERVICE DEPARTMENT AT FREEMAN MAZDA IT WENT STRAIGHT TO THE BODY SHOP THERE IS NO IMPACT DAMAGE TO THE BALL 
JOINT AND THE BALL JOINT DID COME APART & CAUSED THIS DAMAGE THE CAR IS OUT OF WARRANTY BY TIME THERE WILL BE 
NO ASSISTANCE OFFERED THE VEHICLE ORIGINATED IN THE NORTH EAST AND THIS IS THE SECOND OWNER THERE IS NO WAY TO 
DETERMINE THE HISTORY OF THIS VEHICLE DUE TO LACK OF 0012012 05 21crpp117 REQ DESC AXLE CONCERN/AWA AGENT 
CONTACTED 34302 AND SPOKE WITH CHRIS WHO ADVISES VEHICLE IS AT THE BODY SHOP AND HAS NOT BEEN LOOKED AT BY THE 
SERVICE DEPARTMENT AGENT CONTACTED 51027 AND SPOKE WITH ALAN WHO ADVISED LAST TIME VEHICLE WAS AT DEALERSHIP 
WAS AT 17,000 MILES 51027 ADVISES CUSTOMER STATED WHEN TURNING STEERING TO EXTREME RIGHT/LEFT, THERE IS A NOISE 
FROM THE RIGHT STRUT BUMPER STOP STRUT STOP WAS LUBRICATED AND THE NOISE WENT AWAY NO CONCER 0022012 05 
21crpp117 NS WITH THE AXLE HAVE BEEN REPORTED TO THE DEALERSHIP AT ANY TIME AGENT LEFT MESSAGE FOR CUSTOMER 
AND ADVISED THAT HER VEHICLE NEEDS TO BE SEEN AT THE SERVICE DEPARTMENT PRIOR TO REVIEWING FOR AWA OR TO 
DETERMINE IF THE CONCERN IS COVERED UNDER WARRANTY 0032012 05 21crpp274 RECEIVED CALL FROM CUSTOMERS HUSBAND 
STATING HE WOULD LIKE TO SPEAK WITH A SUPERVISOR AGENT ATTEMPTED TO DE ESCALATE INFORMED CUSTOMER THAT THE 
VEHICLE WOULD NEED TO BE DIAGNOSED INORDER TO PROCEED CUSTOMER STATES THAT AXLE NOISE WAS A CONCERN SINCE 
PURCHASE OF THE VEHICLE CUSTOMER REQUESTED A SUPERVISOR AGENT TRANSFERED TO TIM EVEHICLE PURCHASED IN 
DALLAS 0042012 05 21crpp117 AGENT CONTACTED JOSH IN THE COLLISION DEPARTMENT AT 34302 WHO ADVISES VEHICLE IS NOT 
DRIVEABLE AS THE RIGHT FRONT AXLE BROKE JOSH ADVISES VEHICLE DOES NOT APPEAR TO BE INVOLVED IN AN ACCIDENT BUT 
HAS NO FURTHER INFORMATION REGARDING DIAGNOSIS 0052012 05 21CRPC606 REC'D ESCALATION VEHICLE IS AT DEALER BODY 
SHOPCUSTOMER STATED WHEEL FELL OFFNEEDS AXLE CUSTOMER STATED WHEEL/SUSPENSION NOISE HAS REPEATEDLY BEEN 
ADDRESSED BY THE DEALER OVER THE YEARS CUSTOMER BELIEVES MAZDA SHOULD COVER REPAIRS EVENTHOUGH OUT OF 
WARRANTY DUE TO PREVIOUS COMPLAINTS ADVISED CUSTOMER AS VEHICLE IS CURRENTLY AT THE BODY SHOP, VEHICLE 
WOULD NEED TO BE DIAG'D BY DEALER SERVICE DEPT ADVISED CUSTOMER ACCORDING TO OUR RECORDS, VEHICLE HAS NOT 
BEEN SEEN BY MAZDA SINCE 2009 ADV'D CUSTOMER AUTO INSURANCE COMP 0062012 05 21CRPC606 ANY MAY NEED TO BE 
INVOLVED DUE TO BODY SHOP REPAIRSDAMAGEACCIDENT CUSTOMER WANTS FURTHER ESCALATIONADV'D CUSTOMER NO 
FURTHER ESCALATION AVAIL 0072012 05 21crpp117 AGENT CONTACTED 34302 AND SPOKE WITH CHRIS WHO ADVISED THE VEHICLE 
WAS MOST LIKELY BROUGHT TO THE DEALERSHIP'S BODY SHOP BECAUSE IT INCURRED SOME KIND OF DAMAGE FROM AN 
ACCIDENTCHRIS ADVISES THE SHOP THE FOREMAN WILL PERSONALLY GO TO THE BODY COLLISION DEPARTMENT ONCE THE 
VEHICLE IS IN THE AIR TO ASSIST WITH DIAGNOSIS CHRIS ADVISES VEHICLE CANNOT BE MOVED FROM THE BODY DEPARTMENT 
WITHOUT INCURRING MORE DAMAGECHRIS TO CONTACT AGENT ONCE A DIAGNOSIS HAS BEEN MADE TO DETERMINE IF 
CONCERN IS ACCIDENT RELATED 0082012 05 21crpp117 AGENT LEFT MESSAGE FOR CHRIS AT 34302 RETURNING HIS PHONE CALL 
REGARDING CUSTOMER'S VEHICLE 0092012 05 22crpp117 AT ATTN DSM/SVM PER CONVERSATION, PLEASE REVIEW REQUEST 
PLEASE CONTACT THE DSM FOR POSSIBLE GOODWILL REGARDING CUSTOMER'S BALL JOINT CONCERN PLEASE CLOSE UPON 
RESOLUTION THANKS JASON MOSER CUSTOMER ASSISTANCE REP 949 727 6832 AGENT CONTACTED CHRIS AT 34302 WHO ADVISED 
BALL JOINT IS BROKEN AND THE AXLE SLIPPED OUT CHRIS ADVISES CONCERN COULD HAVE BEEN RELEATED TO A BAD BALL 
JOINT AND THERE IS BODY DAMAGE DUE TO THE WHEEL TURNING AND HITTING THE FENDER CHRIS ADVISES HE DOES NOT 
KNOW THE CAUSE OF CONCERNAGENT CONTACTED 0102012 05 22crpp117 BODY SHOP DEPARTMENT AT 34302 AND SPOKE WITH 
JAMES WHO ADVISED LOWER BALL JOINT BROKE AND ALL THE GREASE IS GONE AND HAS DEEP RUST JAMES ADVISES THE BALL 
JOINT HAS BEEN IN BAD SHAPE FOR QUITE SOME TIME AND CUSTOMER HAS MOVED FROM MASS WHICH WOULD EXPLAIN 
CONCERN AS VEHICLE WAS PREVIOUSLY IN COLD WEATHER VEHICLE IS GOING TO NEED A DRIVE AXLE, LOWER BALL JOINT, 
LOWER CONTROL ARM, TIRE, POSSIBLY A FENDER, AND PAINT ON THE DOOR, WITH AN ALIGNMENT CUSTOMER'S INSURANCE 
DENIED STATING THIS IS A MANUFACTURER'S FAILURE AND INFORMED CUST 0112012 05 22crpp117 OMER TO CONTACT MAZDA FOR 
ASSISTANCE AS ADVISED BY SUPERVISOR TIM, AGENT SENT THE FOLLOWING EMAIL TO DSM REGARDING CUSTOMER'S REQUEST 
HI MELODY,CUSTOMER CONTACTED US IN THE CUSTOMER ASSISTANCE CENTER WITH A CONCERN TO HER 2007 CX 9 WITH ABOUT 
30,000 MILES VEHICLE IS CURRENTLY AT THE BODY SHOP DEPARTMENT AT FREEMAN MAZDA AND I HAVE BEEN SPEAKING WITH 
BOTH CHRIS IN SERVICE AND JAMES IN THE BODY SHOP APPARENTLY THE VEHICLES BALL JOINT FAILED AND DID SHOW SIGNS OF 
DEEP RUST AND DIDNT HAVE ANY GREASE LEFT WHEN 0122012 05 22crpp117 THE BALL JOINT FAILED, THE AXLE FELL OUT 
DAMAGING THE WHEEL, TIRE, CONTROL ARM, AS WELL AS SOME BODY DAMAGETHE CUSTOMER CALLED US AND REQUESTED WE 
REVIEW HER FILE FOR SOME ASSISTANCE AS SHE STATES THIS HAS BEEN AN ONGOING CONCERN I SPOKE WITH HER PREVIOUS 
DEALERSHIP WHO HAD NO RECORDS OF THIS CONCERN BEING NOTED MY SUPERVISOR ADVISED I RUN THIS BY YOU TO GET 
YOUR OPINION AS THE VEHICLE IS RECENTLY OUTSIDE THE POWER TRAIN WARRANTYPLEASE LET ME KNOW IF YOU HAVE ANY 
QUESTIONS AND THANK YOU IN ADVANCE FOR THE ASSISTANCE YOU MAY A 0132012 05 22crpp117 LSO PUT YOUR NOTES IN THE 
FILEVIN JM3TB38C570110857FILE 141574380CUSTOMER CAROLINA NOGUERA/IVAN PEDROSA 0142012 05 23crpp117 AGENT 
CONTACTED DSM WHO ADVISED SHE SPOKE WITH RTS AND THE TECHNICIAL SPECIALISTS GIVEN THE FACT THE VEHICLE 
ORIGINATED IN THE NORTHEAST RTS ADVISED THERE ARE NO KNOWN CONCERNS WITH THIS TYPE OF ISSUE AND THE CONCERN 
IS RELATED TO A LACK OF MAINTENANCE AND/OR OUTSIDE INFLUENCE FROM SALT USED ON THE ROADS IN THE NE AT THIS 
TIME, MAZDA WOULD NOT BE ASSISTING WITH THE REPAIRS TO THE VEHICLE AND IT WOULD BE CUSTOMER PAY 0152012 05 
24crpp117 AGENT CONTACTED CUSTOMER AND ADVISED THAT NO ASSISTANCE WOULD BE PROVIDED BY MAZDA CUSTOMER 
ADVISED SHE WANTED TO INFORM MAZDA OF CONCERN AND FEELS THIS CONCERN IS GOING TO BE COMMON FOR VEHICLES IN 
THE NORTHEAST 0162012 06 01crpp117 THE BODY SHOP STATES THERE RUST ON THE BALL JOINT THE VEHICLE HAS NEVER BEEN 
INTO THE SERVICE DEPARTMENT AT FREEMAN MAZDA IT WENT STRAIGHT TO THE BODY SHOP THERE IS NO IMPACT DAMAGE TO 
THE BALL JOINT AND THE BALL JOINT DID COME APART & CAUSED THIS DAMAGE THE CAR IS OUT OF WARRANTY BY TIME THERE 
WILL BE NO ASSISTANCE OFFERED THE VEHICLE
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REPAIR PROCEDURE 
 

 

 
1. Remove front wheels and lift the vehicle on hoist. 
2. Remove stabilizer control link lower nut. 
3. Remove front lower arm ball joint from the knuckle. 
4. Remove front lower arm 
5. Remove spacer (when equipped with the spacer) 
6. Assemble lower arm. 
7. Assemble front lower arm ball joint to the knuckle (with spacer if equipped). 
8. Assemble stabilizer control link lower nut. 
9. Inspect for front toe and adjust it as necessary. 

Note: No need to inspect wheel alignment items other than front toe. 
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Front wheel alignment [2WD] (Unloaded)*1 

Item 
Fuel gauge indication 

Empty 1/4 1/2 3/4 Full 

Maximum steering angle Inner 38° 

[Tolerance ±3°] Outer 32° 

Total 

toe-in 

Tire 

[Tolerance ±4 {0.16}] (mm 

{in}) 

2 {0.08} 

Rim inner 

[Tolerance ±3 {0.12}] 

Vehicle equipped with 18 inch wheel: 1.2 {0.047} 

Vehicle equipped with 20 inch wheel: 1.4 {0.055} 

(degree) 0°09′±0°18′ 

Caster angle*2[Tolerance ±1°] 3°01′ 3°02′ 3°03′ 3°04′ 

Camber angle*2[Tolerance ±1°] −0°19′ −0°20′ −0°21′ 

Steering axis inclination (Reference value) 11°31′ 11°32′ 11°33′ 11°34′ 11°35′ 

*1: Engine coolant and engine oil are at specified level. Spare tire, jack and tools are in designated position. 
*2: Difference between left and right must not exceed 1°30′. 

 
Front wheel alignment [4WD] (Unloaded)*1 

Item 
Fuel gauge indication 

Empty 1/4 1/2 3/4 Full 

Maximum steering angle Inner 38° 

[Tolerance ±3°] Outer 32° 

Total 

toe-in 

Tire  

[Tolerance ±4 {0.16}] (mm 

{in}) 

2 {0.08} 

Rim inner  

[Tolerance ±3 {0.12}] 

Vehicle equipped with 18 inch wheel: 1.2 {0.047} 

Vehicle equipped with 20 inch wheel: 1.4 {0.055} 

(degree) 0°09′±0°18′ 

Caster angle*2[Tolerance ±1°] 3°02′ 3°03′ 3°04′ 3°05′ 

Camber angle*2[Tolerance ±1°] −0°19′ −0°20′ −0°21′ 

Steering axis inclination (Reference value) 11°31′ 11°32′ 11°33′ 11°34′ 11°35′ 

*1: Engine coolant and engine oil are at specified level. Spare tire, jack and tools are in designated position. 
*2: Difference between left and right must not exceed 1°30′. 
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# Action title Start date End date Brief summary of action Responsible group Brief summary of findings Attachment
1 Investigation of parts 11/1/2012 1/24/2013 An analytical investigation was implemented on

the ball joint recovered from the field
THK RHYTHM
Mazda R&D

Lip seal area of the boot cover has been worn and rust
inside the ball joint was identified

A,B

2 Durability evaluation test 2012/12/13 4/26/2013 A durability test for rust was conducted under
some combined stringent conditions for the
currently mass produced and countermeasure.

THK RHYTHM
Mazda R&D

Water has been intruded into the currently mass produced
joint and wear of the boot cover's lip area and rust into the
stud was confirmed.
However, only a countermeasure which applied a lip on the
upper surface of the boot cover and a suspension plate
showed an improvement tendency.

C,D,E,F

3 Selection of a
countermeasure

5/9/2013 6/11/2013 Compared characteristics of specification of
multiple alternatives and selected the best
specifications.

THK RHYTHM
Mazda R&D

As a countermeasure, we have selected an idea of a change
of the boot cover shape (addition of lip on the boot cover
upper surface) and of an addition of a suspension plate
which have been adopted to other Mazda models.

G

4 Noise perception test 6/10/2013 6/13/2013 Conducted a noise perception test by using ball
joints recovered from the field.

Mazda R&D Evaluated ball joints recovered from the field on an actual
vehicle, but noise was not perceived

H

5 Durability evaluation test 6/28/2013 7/16/2013 Conducted a durability test under the stringent
conditions for rust with the countermeasured
specifications (change of a lip shape and addition
of a suspension plate on the boot) with changed
material.

THK RHYTHM
Mazda R&D

Actions of adding a lip and on the upper surface of the
boot cover and  a suspension plate and of a change of
boot material show effectiveness, so these counteractions
have been incorporated as countermeasures

I

6 Evaluation test for noise
perception

9/5/2013 9/5/2013 Reproduction test was conducted by attaching the
concern parts with the largest amount of free play
on both left and right sides.

Mazda R&D Crafted the worst concern parts with the largest amount
free play and dynamically evaluated them on the actual
vehicle and noise was perceived.

J

7 Durability evaluation test 10/18/2013 11/11/2013 Conducted a durability test under the stringent
conditions for rust with incorporation of the
counter-auctioned parts.

THK RHYTHM
Mazda R&D

The counter-measured parts have met the standard of
durability test and good quality was confirmed.

K

8 Evaluation test for a
progress of concerns

10/31/2013 1/30/2014 Predicted the progression level of free play of ball
joints by age and by mileage based on the
measurement of recovered parts from the field.

THK RHYTHM
Mazda R&D

The ball joints recorded from the field were assured to
have been driven for about 2 years after the noise was
generated.  Concluded that this issue will not lead to a ball-
joint's coming off, since the interval of the scheduled
maintenance is 2years and 30,000 miles, so free play of the
ball-joint is detected and repaired at the time of the
scheduled maintenance timing.

L

9

Evaluation test for ball
joint separation

3/11/2015 3/12/2015 Conducted an evaluation test for ball joint
separation during driving.

Mazda R&D When a ball joint separated during driving, Mazda
confirmed that a vehicle could not drive. Also, a ball joint
was easy to separate at low speed before becoming high-
speed, and there were no rollover and the deviation of the
line even if a separation occurred.

M

10

Inspection for frequent
occurrence characteristics

6/29/2015 6/29/2015 Inspected future failure generating volume. Mazda Quality Mazda confirmed that there were frequent occurrence
characteristics about this defect because it was predicted
that 256 ball joint separations will occur in future. N
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NOK Corporation Class No. Page 

1／3 

CONFIDENTIAL E 1 R D 1 0 0 2 8 6 

THK Rhythm Co., Ltd. 

Dust Boots Investigation 

Report 

We investigated the dust boot samples.  Please see following investigation results. 

(This report is English ver. of E1RD88066-2) 

1. Investigation items

Customer Part No. BDC212A 

NOK Dwg. No. ER0897M0 

NOK Type & Sise RDSF 21.3×42×26 

Material M701 

2. Information of Investigation Items

No. Application Date of Sale Date of Repair Vehicle Run Appearance of Sidewall Water Intrusion 

1 FR/LWR Sep. 2008 Aug. 2012 75,413 km 
Breaked for circumferential 

direction 
Yes 

2 FR/LWR Sep. 2008 Aug. 2012 75,413 km Not breaked Yes 

Note： The information was provided by the customer. 

3. Investigation Results

(1) Dimensions, Lip Contact Load, Compression Load & Rubber Hardness ： See Page 2 

(2) Appearance   ： See Page 2 

(3) Lip abrasion  ： See Page 3 

4. Conclusions

(1) No.1 

・There are evidences on the fractured face which the breakages were caused by any foreign objects at the portion C. 

・There are folded lines which were caused by the dents of the sidewall, so foreign objects might usually contact to 

the sidewall. 

・It is considerd that the breakage was caused by the cracks at the portion C 

・There is no evidence of the sidewall dents. 

・It is considered the wrong amount of grease or the defect assembly of boots because of the sidewall dents. 

(2) No.2 

・There are cracks at the upper portion of the lip. 

・It is less possibility that some foreign objects contacted to the upper portion of the lip, so it is considered that the 

cracks were caused by removing the boot. 

There are the significant lip abrasion with both of No.1 and No.2. It is considerd the defect assembly of boots, the big 

osscilation angle and the surface state of Knucle and Stud from the lip abrasion. 

Sample No.2 isn't breaked at the sidewall, so it is considerd that the water intrusion is caused by lip abrasion. However, 

it is unclear wether the water intrusion at Sample No.1 was caused by the lip abrasion or by the breakage of the sidewall. 

Written by Checked by Approved by 
Jan. 23. 2013 

NOK Corporation 

Gasket・Boots Div. 

Design Dept. 

DC Boot Design Sec. 





 

NOK Corporation Class No. Page 

3／3 

 

CONFIDENTIAL E 1 R D 1 0 0 2 8 6 

  3. Investigation Results 
 (3) Lip abrasion 

No.1 No.2 
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 NOK Corporation 

CONFIDENTIAL
E 1 R D 1 0 0 2 7 6

Class No. Page 

 2 / 11 

4.Summary 
(1) Sample state 
 a. Crack / Breakage 

All samples have a crack and breakage at sidewall. Radial lines at the crack surface is the evidence of clashing of 
foreign object. We thought he nylon ring of No. 4L and No. 6L also were broken by foreign objects, because some 
scratches were around the ring breakage portion. We guessed that clashed foreign object were such as small stone, tool. 

b. Ozone crack 
 Ozone crack was observed in the samples other than No. 3L. 
 Ozone crack was C-2 ~ C-4 level. there were Non-brekage. 

  c. Lip abrasion 
There were the significant lip abrasion with all samples. It is possibility that there were abnormal assembly condition 
such as stud , abnormal operation such as big osscilation angle.   

d. Rubber Hardness 
In all of the samples, the outside hardness was observed hardening of 9 to 15.5 points. 
All samples Compared to the +6.5 point in four years (75 000 km) of past survey results, and we think that cure is 
progress. Please confirm the thermal environment. Ref. : No.E1RD88066

   e. Progress of the crack 
(a) No.3L, 4L, 5L, 6L 

        From fracture surface condition and your information, these were brekaged by drop-out of the ball joint. 

(b) No.6R 
It has some cracks, no wear mark aroud the cracks. It is considered that cracks are likely to progress by removing 
the boot. 

(c) No.8L 
 The progress of the crack was not observed. 

(d) No.8R 
It has interference wear marks around the cracks. so it is considered that No. 8 had been operated after cracking. 

 (2) Looseness and Dropout of the ball joint 
 It considered the following two phenomena from the survey results. 

a. Water intrusion from through crack 
orrosion of the ball joint and the stud 

b. Water intrusion from seal lip portion 
orrosion of the ball joint and the stud 
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List of danger-level evaluation results for the front lower ball joint on J50C
Vehicle J50L Record No. 30201
Removed ＢＪ on the Left Side axel
Test drive venue: In the area of Skid Pad in Mine Test Drive Course
Test period: March 11, 2015 to March 12, 2015
Department in charge of test: Chassis Dynamic Dev. Dept, Chassis Dept., Durability Testing Dept., and Field Quality Dept. 
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