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Subject : 228W Market Failure Product (JOINT failure) Investigation Report 
 


We would like to report the appearance/disassembly investigation results of a market failure product  
(joint failure) of a 228W intermediate shaft. 
 
 1. Product investigated  


Model vehicle 228W 


VIN 5TD-ZA23C7-4S091826 


Part name SHAFT ASSY, STEERING INTERMEDIATE 


Part number 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Registration date 01/Dec./2003 


Repair date 08/Jun./2005 


Mileage 21,659 miles 


Failure state Steering wheel was hard to operate. 


2. Investigation Items  
a.  Investigations of appearance and characteristic of the returned product 


Observation, U/J bending torque 
b.  Investigation of the SEAL RING after disassembly 
c.  Analysis of sticking matter stuck on the roller  


Comparison between the returned and the new grease by FT-IR  
(infrared ray spectroscopic analysis) 


 3. Conclusion  
 As a result of investigating the failures in disassembly, only one joint of CNI side yoke was 


confirmed in oscillation failure generation, and the oscillation failure side spider and the needle 
bearing portion were confirmed in reddish rust generation. Joint oscillation failure caused by water 
invasion could be suspected to occur, the cause of it, however, could not be specified. 
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a. Investigated results of appearance of the returned product 
 


Appearance of the returned product 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Whole appearance (returned state) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Welded yoke (blue, green): No anomaly found.     CNI yoke (white): Oscillation failure found. 
 
 
 


Characteristic data of the returned product 
 


Measuring item Standard CNI yoke side Welded yoke side 


Bending torque 200mN･m or less *1 44 mN･m 
 


*1  The bending torque of the failure side yoke could not be measured because of oscillation failure. 
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b. Investigated results of the SEAL RING after disassembly 
 
・Regarding seal inner bore face, press-fit interference remained in all seals, and anomaly such as wear 


mark or the like in the fitting face of the seal inner bore was not found. 


・Regarding (1) lip and (2) lip, streak wear was found at a seal portion (painted by white) in which a rust 
 was generated in the spider shaft. 


・No abnormal heat degradation was found at the rubber material in all seals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph showing oscillation failure spider portion 
 


Seal characteristic value 


(1) Lip (2) Lip 
Seal 


division 
Spider outer dia. 


[mm] 
Seal inner dia.


[mm] 
Inner 
dia. 


[mm] 


Wear 
width 
[mm] 


Wear state
Wear 
width 
[mm] 


Wear 
state 


Rubber
hardness
(IRHD)


Rust 


Pink 10.13 
10.00 
[0.13] 


14.99 
[1.01] 


0.25 Flat wear 0.50 
Flat 
wear 


69 
Not 


found 


Green 10.15 
10.02 
[0.13] 


14.95 
[1.05] 


0.20 Flat wear 0.70 
Flat 
wear 


70 
Not 


found 


White 10.15 
10.01 
[0.14] 


15.02 
[0.98] 


0.30 
Streak 
wear 


1.20 
Streak 
wear 


69 Found 


Blue 10.14 
9.98 


[0.16] 
14.82 
[1.18] 


0.10 Flat wear 0.70 
Flat 
wear 


69 
Not 


found 


*1 : The dimension in [ ] of the seal inner dia. shows residual press-fit interference. 
*2 : The rubber hardness shall be thought as a reference because of small measuring portion. 
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(2) Lip 


Rubber hardness measuring location 


Oscillation failure member 
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Cross projections of the SEAL RING (×10 ), and lip magnified photographs 
 （Doted line shows the profile at new. Wear widths were measured by a reading microscope.） 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  Seal division：Pink  


 
(1)Lip 


 


 
(2) Lip  


 


Flat wear 


Flat wear  


  Seal division：Green 
 


 
(1) Lip 


 


 
(2) Lip  


 


Flat wear  


Flat wear  


  Seal division：Blue  


 
(1) Lip  


 
(2) Lip  


 


Flat wear  


Flat wear  


  Seal division：White  


 
(1) Lip 


 


 
(2) Lip  


 


Streak wear  


Streak wear  
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c. Analysis result of stuck matter on the roller 
（FT – IR analysis result : Infrared ray spectroscopic analysis） 
 
 The oscillation failure member could not be analyzed because of little oil component with much rust, 
however, as a result of analyzing the grease located at opposite side with respect to the oscillation 
failure member, great oxide degradation was not found but it did not vary from the new grease. 
 


Seal division：Pink 


 


New grease 
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To: Toyota Motor Cooperation 
 


 


 


 


 
 
 
 
 
 


Subject: 228W Warranty parts investigation report (Seized joint) 
 


We will report for 228W warranty parts of I-shaft Seized joint  
 
 1. Investigated parts 


   ¦  NSK Steering Systems America (Omit; NSSA) received returned warranty parts; 4 pieces (For FF)  


   ¦  NSK Japan received returned warranty part; 1 piece (For AWD) 


 2. Investigation items 


a. Out view and disassembly view 


b. Characteristic checking 


      -Joint rotational deflection 


      -Joint bending torque 


      -Joint spider axial direction displacement* 
 *We found deformed thrust piece one of four in warranty parts, then we checked other 4 parts, except disassembled part.          


 3. Conclusion 


As result, we found out red rust bearing and deformed thrust piece (plastic part) at occurred Seized 


joint. Also there is an axial displacement at spider. Therefore we assumed thrust piece was deformed and 


made clearance between seal ring and bearing cup, then water is intrusion to bearing inside. 


However, we checked current production parts in line, there is not found axial displacement, we still 


continue to investigate of thrust piece deformation. 


We will use “FTA for Seized joint” and be going investigation.  


  


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 
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1. General information 
 ¦ #1 (Received from NSSA) 
 
 
 
 
 
 
 
 
  
 
¦ #2 (Received from NSSA) 
 
 
 
 
 
 
 
 
  
 
¦ #3 (Received from NSSA) 
 
 
 
 
 
 
 
 
  
 
¦ #4 (Received from NSSA) 
 
 
 
 
 
 
 
 
  
 
¦ #5 (Received from TMC) 
 
 
 
 
 
 
 
 


VIN # 5TD-ZA29C9-4S160829 


Toyota # 45220-08040 (NSK: JT31PC0023N) 


Assembly date Unknown (NSSA Lot. # SHAFT: 5201C, TUBE: 5125B) 


Warranty acceptance date Unknown 


O/D meter count Unknown 


Warranty comments Heavy feeling of steering 


VIN # 5TD-ZA29C9-5S228936 


Toyota # 45220-08040 (NSK: JT31PC0023N) 


Assembly date 2004/09/22 (NSSA Lot. # SHAFT: 4915A, TUBE: 4908B) 


Warranty acceptance date 2006/02/06 


O/D meter count 26,280 Miles 


Warranty comments Heavy feeling of steering 


VIN # unknown 


Toyota # 45220-08040 (NSK: JT31PC0023N) 


Assembly date Unknown (NSSA Lot. # SHAFT: 4217C, TUBE: 4209C) 


Warranty acceptance date 
unknown 


O/D meter count 
unknown 


Warranty comments Heavy feeling of steering 


VIN # 5TD-ZA23C8-4S132948 


Toyota # 45220-08040 (NSK: JT31PC0023N) 


Assembly date 2004/02/25 (NSSA Lot.# SHAFT: 4221C, TUBE: 4217C) 


Warranty acceptance date 2006/02/27 


O/D meter count 27,180 Miles 


Warranty comments Heavy feeling of steering 


VIN # 5TD-ZA23C9-4S044197 


Toyota # 45220-08050 (NSK: JT31PC0024N) 


Assembly date 2003/07/01 (NSSA Lot.# SHAFT: 4202A, TUBE: 4124C) 


Warranty acceptance date 2006/03/02 


O/D meter count 85,112 km (53,195 miles) 


Warranty comments Heavy feeling of steering 
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2. Investigation result 


Out view and disassembled condition 
(No.1) 


 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled    Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification  
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Characteristics 


Items 
Qualification at 


shipping  
Result 


JOINT rotational deflection 8.5[’] max/±1Nm 1.87 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


Joint is seized, N/A 303 [mNm] 


Spider axial displacement  No specification N/A, disassembled before measuring 


 
     JOINT rotational deflection (#1) 
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Out view and disassembled condition 
Out view returned condition (No.2) 


 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled    Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification  
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Characteristics 


Items 
Qualification at 


shipping  
Result 


JOINT rotational deflection 8.5[’] max/±1Nm 1.38 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


303 [mNm] Joint is seized, N/A 


Spider axial displacement  No specification 0.12mm@±98N Joint is seized, N/A 


 
JOINT rotational deflection (No.2) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No.2) 
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品番： 45220-08040 (JT31PC0023N)
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Out view and disassembled condition 
Out view returned condition (No.3) 


 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled    Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification  
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Characteristics 


Items 
Qualification at 


shipping  
Result 


JOINT rotational deflection 8.5[’] max/±1Nm 3.19 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


42 [mNm] 1383 [mNm] 


Spider axial displacement  No specification 0.28mm@±98N 0.26mm@±98N 


 


 
     JOINT rotational deflection (No.3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     JOINT spider axial displacement (No.3) 
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Out view and disassembled condition 
Out view returned condition (No.4) 


 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled    Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification  
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Characteristics 


Items 
Qualification at 


shipping  
Result 


JOINT rotational deflection 8.5[’] max/±1Nm 1.00 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


N/A, Joint is seized 60 [mNm] 


Spider axial displacement  No specification N/A, Joint is seized 0.32mm@±98N 


 
     JOINT rotational deflection (No.4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     JOINT spider axial displacement (No.4) 
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Out view and disassembled condition 


Out view returned condition (No.5) 
   
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
  
 
 
 
 
 
 
 
 
 
 


JOINT disassembled    Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification  
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Characteristics 


Items 
Qualification at 


shipping  
Result 


JOINT rotational deflection 8.5[’] max/±1Nm 1.00 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


47 [mNm] N/A, Joint is seized 


Spider axial displacement  No specification 0.05mm@±150N  N/A, Joint is seized 


 
     JOINT rotational deflection (No.5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     JOINT spider axial displacement (No.5) 
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Grerase failure 　⇒ ① (to 2/9 page)


Seal ring  failure 　⇒ ② (to 3~5/9 page)


Joint is seized Rust Spider failure 　⇒ ③ (to 6/9 page)


Bearing failure 　⇒ ④ (to 6/9 page)


Sealing failure Assy failure 　⇒ ⑤ (to 7/9 page)


Thrust piece failure 　⇒ ⑥ (to 8/9 page)


The other failure 　⇒ ⑦ (to 9/9 page)


Seized joint FTA (1/9)


Rust in bearing inside by
intrusion of water
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.1


No grease


NO.2


Bearing grease Grease quantity


NO.3


① ⇒ Grease failure Aged grease


NO.4


Slug contamination


NO.5


No grease


NO.6


Seal ring grease Grease quantity


NO.7


Aged grease


NO.8


Slug contamination


Investigation item


OK


Sugi-se
S-QA
NSSA


Sugi-se
S-QA


OK
OK


Sugi-se
S-QA
NSSA


Judge ScheduleResponsi
bility


Sugi-se
S-QA


Sugi-se
S-QA
NSSA


OK


OK
OK


Sugi-se
S-QA
NSSA


Sugi-se
S-QA
NSSA
NSSA


IR check


EPMA analysis
Check strage (inventory) method


Grease is applied
Checked of supplier
(NTC/TIMKEN) control plan
Grease dispencer checked


Hydrated ratio
IR check


Visual check at disassemble (reference)
Check control plan


 Seized joint FTA (2/9)


Investigation result


Visual check at disassemble
Check control plan


Grease is applied
Checked of supplier
(NTC/TIMKEN) control plan


OK
OK


OK
OK
OK


Sugi-se
S-QA
NSSA


EPMA analysis
Check strage (inventory) method


Bearing packaging,
Assy line cover,
Check of assy line condition


Visual check at disassemble
Check control plan


Grease is applied
Checked of control plan


Grease is applied
Checked of control plan


Check of assy line condition


Visual check at disassemble (reference)
Check control plan
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.9


Dry time


NO.10


Dry temp


NO.11


② ⇒
Seal ring
failure


Damage for painting
process


Powder painting Thickness


NO.12


Washer liquid


NO.13


Painting failure


NO.14


Painting hardness


NO.15


Washing method NSSA


OK
Sugi-se
S-QA


OK


Sugi-se
S-QA
NSSA


OK


Sugi-se
S-QA
NSSA


Yoke outer around: 37~45µm
(Spec: 25~75µm)


There is an experience in MP
Rince liquid: Phosphoric acid-Zinc


There is an experience in MP
Check to contact paint material
supplier (P&L vitralon epoxy
powder coating 88-1046 low temp
black)


Check painting thickness around outer lip


Check chemical attack for washer liquid (Material
characteristic comparison before and after painting)
Check washer process


Check chemical attack for other component parts
(Material characteristic comparison before and after
painting)
Check chemical attack for NBR to supplier


Check no water intrusion after washing


118℃±3


Check heatproof characteristic of seal ring (Material
characteristic comparison before and after painting)
Check dry temperature


Check heatproof characteristic of seal ring (Material
characteristic comparison before and after painting)
Check dry time


35－45min.


 Seized joint FTA (3/9)


Investigation item Investigation result Judge
Responsi


bility
Schedule


３Ｈ min OK NSSA


OK
OK


Sugi-se
NSSA


OK
OK


Sugi-se
NSSA


Check hardness of current supplier production part


To 4/9 page
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.16


①Lip I/D


NO.17


②Lip I/D


NO.18


Dimension failure Lip O/D


NO.19


Seal I/D


NO.20


①Lip Height


NO.21


②Lip Height


NO.22


② ⇒
Seal ring
failure


Core metal missing


Sugi-se
S-QA


OK
OK


Sugi-se
S-QA
NSSA


Sugi-se
S-QA


Sugi-se
S-QA


Judge
Responsi


bility


Sugi-se
S-QA


Investigation item Investigation result


Measuring returned parts dimension


Measuring returned parts dimension


Measuring returned parts dimension


 Seized joint FTA (4/9)


Measuring returned parts dimension
Sugi-se
S-QA


Checked returned parts
There is a Poka-Yoke system in
dispencer machine


Check returned parts
Check control plan


Measuring returned parts dimension Now on measuring


Schedule


Now on measuringMeasuring returned parts dimension
Sugi-se
S-QA


Now on measuring


Now on measuring


Now on measuring


Now on measuring


To 5/9 page


From 3/9 page
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.23


Lip's tension force


NO.24


Lip's surface pressure


NO.25


Rubber hardness


NO.26


② ⇒
Seal ring
failure


Oil proof


NO.27


Heat proof


NO.28


Cold proof


NO.29


Characteristic failure Chemical proof


NO.30


Ozone proof


NO.31


Elongation


NO.32


Tensile strength


NO.33


Distotion by compression


NO.34


Grease proof


NO.35


Wearing proof


Check returned parts


Sugi-se


OK
Sugi-se
NSSA


OK Sugi-se


OK Sugi-se


Sugi-se


OK Sugi-se


OK Sugi-se


Sugi-se
S-QA


Sugi-se


Sugi-se


Responsi
bility


 Seized joint FTA (5/9)


Judge


We haqve an experience.


Check material characteristic of NBR by supplier


OK Sugi-seWe haqve an experience.


We haqve an experience.


OK


Check material characteristic of NBR in various
temperature


Check oil mixing in using production line


OK


We haqve an experience.


We haqve an experience.


Check returned parts


Schedule


Sugi-se
S-QA


Sugi-se


Investigation result


Check returned parts


Investigation item


Check material characteristic of NBR in various
temperature


Check chemical liquid mixing in using production
line


Check material characteristic of NBR for Ozone


Check material characteristic of NBR by supplier


We haqve an experience.


We haqve an experience.


We haqve an experience.


Check material characteristic of NBR by supplier


Check grease mixing by other component greases


Check material characteristic of NBR by supplier


We haqve an experience.


OK


OK


We haqve an experience.


From 4/9 page
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.36


Main body width


NO.37


③ ⇒ Spider failure Dimension failure Depth of thrust piece hole


NO.38
Axis diameter at seal


seating


NO.39


Seal seating portion length


6/5- 6/12- 6/19- 6/26- 7/3-
NO.40


④ ⇒ Bearing failure Bearing cup Dimension failure
Corner rudius at tip


of cup


NO.41


Cup O/D


S-QA
NSSA


S-QA
NSSA


S-QA


S-QA


S-QA


 Seized joint FTA (6/9)


Investigation item Investigation result


Judge
Responsi


bility
Schedule


Check returned parts


Responsi
bility


ScheduleJudge


S-QA


Check returned parts


Check returned parts


Check returned parts


Check returned parts
Compare condition between NSSH and NSSA parts


Check returned parts
Compare condition between NSSH and NSSA parts


Investigation item Investigation result
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.42


Dimension of back to
back


Stopper in assy machine
failure


NO.43


Fixture (JIG) failure


NO.44


Wrong sealing part Bringing from other place


NO.45


Fixture setting failure


NO.46


⑤ ⇒ Assy failure
Wrong orientation of


sealing
Parts feeder setting failure


NO.47


Rework failure


NO.48


Seal rolled up


NO.49


Seal fitting failure


NO.50


Seal scratching


OK


OK


OK


Sugi-se


Sugi-se


Sugi-se


NSSA


OK


NSSA


NSSA


OK NSSA


Schedule


OK
Sugi-se
S-QA
NSSA


Responsi
bility


OK


Judge


 Seized joint FTA (7/9)


OK
Sugi-se
S-QA
NSSA


Check control plan


Check control plan


Check returned parts
Check back to back dimension


Poka-Yoke system & visual check
(n=5)
Correct orientation in returned parts


Ruled quit rework by hands
Correct orientation in returned parts


Check control plan


Check control plan


Already specified do not use to
bring parts from other place and
dropped on floor parts
Correct part in returned parts
Already checked parts number at each assy
time
NSSA doesn't have for out side I-shaft
production.
Correct part in returned parts


Check returned parts
Check back to back dimension


No problem both returned parts and
in current production line parts


Investigation item Investigation result


Check returned parts


Check returned parts


No problem both returned parts and
in current production line parts


Check returned parts


Checked in returned parts, all parts
are confirmed "pressed fitting"


Checked in returned parts
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.51


Length failure


NO.52


Dimension failure Tip shape


NO.53


Thrust piece diameter


NO.54


⑥ ⇒
Thrust piece


failure
Oil proof


NO.55


Characteristic failure Heat proof


NO.56


Cold proof


NO.57


Chemical proof


NO.58


Powder painting Dry time


NO.59


Dry temperature


Schedule


Sugi-se
NSSA


Sugi-se
NSSA


OK


OK


OK


OK


Sugi-se
NSSA


NG
OK


S-QA
NSSA
NSSA


Sugi-se
NSSA


NG
OK


S証
NSSA
NSSA


Judge


 Seized joint FTA (8/9)


Check material characteristic We have an experience


Responsi
bility


Check returned parts
Check in production line parts


S-QA
NSSA


Investigation item


-0.15~0.20 NG
OK


Check material characteristic We have an experience


Check material characteristic We have an experience


Check material characteristic


Check returned parts
Check in production line parts
Check process (Assy & Painting)


Deformed


Investigation result


We have an experience


Check returned parts
Check in production line parts
Check process (Assy & Painting)


-0.1


Check thrust piece material heat proof characteristic
Check axial displacement, returned  & brand-new parts


Returned parts: displaced axial
direction
Brand-new parts: No displaced


NG


OK


Sugi-se


NSSA


Check thrust piece material heat proof characteristic
Check axial displacement, returned  & brand-new parts


Returned parts: displaced axial
direction
Brand-new parts: No displaced


NG


OK


Sugi-se


NSSA
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6/5- 6/12- 6/19- 6/26- 7/3-
NO.60


Road salts


NO.61


⑦ ⇒
The other


failure
Environment Dusts


NO.62


Region


NO.63


Phenomenon temperature


Schedule


Sugi-se


Toyota


Toyota


Sugi-se
S-QA


Check by Toyota


Checked returned parts


Check DAS data


OKSalt spray + Sliding operation durability


 Seized joint FTA (8/9)


Investigation item Investigation result Judge
Responsi


bility
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To Toyota Motor Corporation 


NSKLTD. 


STEERING QUALITY ASSURANCE DEPT. 


I NAGUMO 


NAKAMOTO 


STEERING TECH DEPT. 


S. MORIYAMA 
SHIBA 


 
Subject: 228W Warranty parts investigation report (Seized joint) 


 


We would like to report the appearance/disassembly investigation results of warranty parts (Seized joint) 


of a 228W intermediate shaft. 
 
 


1. Investigated parts 


■ Parts returned from NSK Steering Systems America (NSSA hereafter) via TMC: 10 pieces 


(8 pieces for FF vehicle, and 2 piece for AWD vehicle) 


■ Parts returned from TMC: 2 pieces (For FF vehicle: Higashi Fuji durable vehicle, CAMRY failure 


returned part) 


* For details, refer to the following sections. 


2. Investigation items 


a. a. Out view and disassembly view 


- Confirmed by Visual Inspection 


b. b. Characteristic checking 


- Joint rotational deflection 


- Joint bending torque 


- Joint spider axial direction displacement* 


 3.Conclusion 


According to the result of disassembling investigation of warranty parts, red rusting was found on each 


oscillation failure side spider and needle BRG of #9: Joint of "abnormal noise when the steering wheel 


is turned" and returned Joint (#1 to #6) because of "steering wheel is hard", and slight deformation was 


found on thrust pieces (made of resin). 


Also, there is a displacement in the joint spider axial direction, it is estimated that a thrust piece is 


deformed and that made clearance between seal ring and bearing, then water is intrusion to bearing 


inside. However, we checked current production parts in line, there are not found axial displacement, 


so now we’re still under the investigation. 


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 


1/29 


K I G A I  R 0 6 0 5 1 8 9
J U L Y  1 8 ,  2 0 0 6
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According to the result of color change check of thrust piece, yellow color change was found on the 


part #2, 3, 6, 11, and 12. Especially #11 (228W Higashi Fuji durable vehicle, #12 [CAMRY 


oscillation failure part]) showed significant color change overall. 


This result shows a correlation between color change and axial backlash although not perfect. 


We will use "FTA for Seized joint" and be going investigation. 
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1. Investigated parts 


 No. A-1 (Part received from TMC) 


VIN # 5TD-ZA22CX-5S228048 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 20.09.04 (NSSA Lot. # SHAFT: 4,914A, TUBE: 4,902B) 


Warranty acceptance date 2006/05/25 


O/D meter count 21,743 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country USA 


* Thrust piece color change: None 


 
■No. 2 (Part received from TMC) 


VIN # 5TD-ZA29C4-4S206812 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/08/10 (NSSA Lot. # SHAFT: 4803C, TUBE: 4,722B) 


Warranty acceptance date 2006/05/17 


O/D meter count 25,386 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country Canada 


* Thrust piece color change:  
 
■No. 3 (Part received from TMC) 


VIN # 5TD-ZA23C2-4S141046 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 11.03.04 (NSSA Lot. # SHAFT: 4308C, TUBE: 4227A) 


Warranty acceptance date 2006/05/04 


O/D meter count 28,154 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country Canada 


* Thrust piece color change:  
 
■No. 4 (Part received from TMC) 


VIN # 5TD-ZA29C9-4S095660 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/11/26 (NSSA Lot. # SHAFT: 3Y14A, TUBE: 3Y06A) 


Warranty acceptance date 2006/05/25 


O/D meter count 33,215 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country Canada 


* Thrust piece color change: None 
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■No. 5 (Part received from TMC) 


VIN # 5TD-ZA29C7-4S004854 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/03/13 (NSSA Lot. # SHAFT: 3222A, TUBE: 3213A) 


Warranty acceptance date 2005/08/06 


O/D meter count Un known 


Warranty comments Un known (Estimation: Steering wheel is hard.) 


Name of repairing country Un known 


* Thrust piece color change: None 
 
■No. 6 (Part received from TMC) 


VIN # 5TD-BA22C8-4S021478 


Toyota # 45220-08050 (NSK PART NUMBER: JT31PC0024N) 


Assembly date 11.05.04 (NSSA Lot. # SHAFT: 4,504A, TUBE: 4,422B) 


Warranty acceptance date 2006/05/18 


O/D meter count 31,227 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country Canada 


* Thrust piece color change: 
 
■No. 7 (Part received from TMC) 


VIN # 5TD-ZA29C2-4S135528 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/03/02 (NSSA Lot.No SHAFT:4223A,TUBE:4212C) 


Warranty acceptance date 2006/05/25 


O/D meter count 30,865miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 


* Thrust piece color change: None 
 
■No. 8 (Part received from TMC) 


VIN # 5TD-ZA23C9-4S143425 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/03/17 (NSSA Lot. # SHAFT: 3821A, TUBE: 3815) 


Warranty acceptance date 2006/04/28 


O/D meter count 26,892 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 


* Thrust piece color change: None 
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■No. 9 (Part received from TMC) 


VIN # 5TD-ZA29C7-4S047221 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 29.07.03 (NSSA Lot. # SHAFT: 3711C, TUBE: 3701B) 


Warranty acceptance date 2006/05/31 


O/D meter count 36,881 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 


* Thrust piece color change: None 
 
■No. 10 (Part received from TMC) 


VIN # 5TD-BA22C9-4S003085 


Toyota # 45220-08050 (NSK PART NUMBER: JT31PC0024N) 


Assembly date 2003/06/04 (NSSA Lot. # SHAFT: 3528C, TUBE: 3519A) 


Warranty acceptance date 2006/05/29 


O/D meter count 21,021 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 


* Thrust piece color change: None 
 
■No. 11 (Part received from TMC) 


VIN # 5TD-ZA29C7-4S047221 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date Un known (NSSA Lot. # SHAFT: 2X09A, TUBE: 2X30A) 


Warranty acceptance date N/A 


O/D meter count Un known 


Warranty comments Higashi Fuji durable car, disassembled product 


Name of repairing country N/A 


* Thrust piece color change: 
 
■No. 12 (Part received from TMC) 


VIN # CAMRY 


Toyota # 45220-220-33110 (NSK PART NUMBER:JT31PC0015) 


Assembly date Un known (Lot.No Un known) 


Warranty acceptance date 2006/05/29 


O/D meter count Un known 


Warranty comments Un known (Estimation: Steering wheel is hard.) 


Name of repairing country Japan 


* Thrust piece color change: 
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2. Investigation result 


Out view and disassembled condition 
Out view returned condition (No.1) 


 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 JOINT disassembled Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 


Colored classification of Needle bearing (New part) 
Characteristics 


Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.34 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


21 [mNm] Joint is seized, N/A 
Joint spider axial 
displacement 


No specification 0.14mm/±98N Joint is seized, N/A 


* C.N.I.YOKE bending torque can not be measured by bending failure caused by rust. 
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 JOINT rotational deflection (No.1) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axial direction of weld YOKE is not displaced by bending failure caused by rust. 
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Part No.: 45220-08040 (JT31PC0023N) 
No. 1 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.34 ‘ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. 1 


Deflection (mm)


Deflection: 0.14 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 1 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Lo
ad


 (N
) 


C. N. I. YOKE 
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Out view and disassembled condition 
Out view returned condition (No.2) 


 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
  JOINT disassembled Thrust pieces 
 


Characteristics 
Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.27 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


41 [mNm] Joint is seized, N/A 


Joint spider axial 
displacement 


No specification 0.22mm/±98N Joint is seized, N/A 


*The bending torque of weld YOKE and spider axial displacement can not be measured by bending failure caused by 


rust. 
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 JOINT rotational deflection (No.2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axial direction of weld YOKE is not displaced by bending failure caused by rust.  
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Part No.: 45220-08040 (JT31PC0023N) 
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Displacement on 100R (mm)
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 (N


m
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Deflection: 1.27’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. 2 


Deflection (mm)


Deflection: 0.22 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 2 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Lo
ad


 (N
) 


C.N.I.YOKE
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Out view and disassembled condition 
Out view returned condition (No.3) 


 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
  JOINT disassembled  Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  2.30 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


21 [mNm] Joint is seized, N/A 


Joint spider axial 
displacement 


No specification 0.18mm/±98N Joint is seized, N/A 


*The bending torque of weld YOKE and spider axial displacement can not be measured by bending failure caused by 


rust. 
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 JOINT rotational deflection (No.3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axial direction of weld YOKE is not displaced by bending failure caused by rust. 
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変位： 2.30 ′/± 1 N･m


Part No.: 45220-08040 (JT31PC0023N) 
No. 3 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 2.30’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. 3 


Deflection (mm)


Deflection: 0.18 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 3 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Lo
ad


 (N
) 


C.N.I.YOKE


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION
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Out view and disassembled condition 
Out view returned condition (No.4) 


 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition)  JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
  JOINT disassembled Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.60 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


Joint is seized, N/A 25 [mNm] 
Joint spider axial 
displacement 


No specification Joint is seized, N/A 0.20mm/±98N 


* C.N.I.YOKE bending torque can not be measured by bending failure caused by rust. 
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CONFIDENTIAL BUSINESS INFORMATION
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JOINT rotational deflection (No.4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axial direction of C.N.I.YOKE is not deflected by bending failure caused by rust. 
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品番： 45220-08040(JT31PC0023N)
Ｎｏ． 4


変位： 1.60 ′/± 1 N･m


Part No.: 45220-08040 (JT31PC0023N) 
No. 4 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.60’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. 4 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 4 


Weld YOKE 


Deflection (mm)


Deflection: 0.20 mm / ± 98 N


Lo
ad


 (N
) 


C.N.I.YOKE


CONFIDENTIAL BUSINESS INFORMATION 
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Out view and disassembled condition 
Out view returned condition (No. 5) 


   
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
  JOINT disassembled    Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.81 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


48 [mNm] Joint is seized, N/A 
Joint spider axial 
displacement 


No specification 0.05mm/±98N Joint is seized, N/A 


*The bending torque of weld YOKE and spider axial displacement can not be measured by bending failure caused by 


rust. 
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JOINT rotational deflection (No.5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.5) 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axial direction of weld YOKE is not deflected by bending failure caused by rust. 
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品番： 45220-08040(JT31PC0023N)
Ｎｏ． 5


変位： 1.81 ′/± 1 N･m


Part No.: 45220-08040 (JT31PC0023N) 
No. 5 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.81’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. 5 


Deflection (mm)


Deflection: 0.05 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 5 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I.YOKE


Lo
ad


 (N
) 


CONFIDENTIAL BUSINESS INFORMATION 
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Out view and disassembled condition 
Out view returned condition (No. 6) 


 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition)   JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
  JOINT disassembled   Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.25 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


Joint is seized, N/A 79 [mNm] 
Joint spider axial 
displacement 


No specification Joint is seized, N/A 0.25mm/±98N 


* C.N.I.YOKE bending torque can not be measured by bending failure caused by rust. 
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JOINT rotational deflection (No.6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* The spider axial direction of C.N.I.YOKE is not deflected by bending failure caused by rust. 
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品番： 45220-08050(JT31PC0024N)
Ｎｏ． 6


変位： 1.25 ′/± 1 N･m


Part No.: 45220-08050 (JT31PC0024N) 
No. 6 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.25’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08050 (JT31PC0024N) 
No. 6 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No. 45220-08050 (JT31PC0024N) 
No. 6 


Weld YOKE 


Deflection (mm)


Deflection: 0.25 mm / ± 98 N


C.N.I.YOKE


Lo
ad


 (N
) 
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Out view and disassembled condition 
Out view returned condition (No. 7) 
 


 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                              Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 3.35 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


12 [mNm] 12 [mNm] 
Joint spider axial 
displacement 


No specification 0.00mm/±98N 0.00mm/±98N 
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JOINT rotational deflection (No.7) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.7) 
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変位： 3.35 ′/± 1 N･m


Part No.: 45220-08040 (JT31PC0023N) 
No. 7 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 3.35’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. 7 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 7 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I.YOKE


Lo
ad


 (N
) 
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Out view and disassembled condition 


Out view returned condition (No. 8) 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                               Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.67 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


14 [mNm] 6 [mNm] 
Joint spider axial 
displacement 


No specification 0.00mm/±98N 0.00mm/±98N 
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JOINT rotational deflection (No.8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.8) 
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Part No.: 45220-08040 (JT31PC0023N) 
No. 8 


Displacement on 100R (mm)


To
rq


ue
 (N


m
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Deflection: 1.67’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. 8 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 8 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I.YOKE


Lo
ad


 (N
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Out view and disassembled condition 
Out view returned condition (No. 9) 


 
 
 
 
 
 
 
 
 
 
 
 
                JOINT disassembled                              Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.57 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


10 [mNm] 13 [mNm] 
Joint spider axial 
displacement 


No specification 0.16mm/±98N 0.05mm/±98N 
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JOINT rotational deflection (No.9) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.9) 
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Part No.: 45220-08040 (JT31PC0023N) 
No. 9 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.57’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No.9 


Deflection (mm)


Deflection: 0.16 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 9 


Weld YOKE 


Deflection (mm)


Deflection: 0.05 mm / ± 98 N


C.N.I.YOKE


Lo
ad


 (N
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Out view and disassembled condition 
Out view returned condition (No. 10) 


 
 
 
 
 
 
 
 
 
 
 
 
 JOINT disassembled Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 2.77 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


5 [mNm] 5 [mNm] 
Joint spider axial 
displacement 


No specification 0.00mm/±98N 0.00mm/±98N 
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 JOINT rotational deflection (No.10) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.10) 
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Part No.: 45220-08050 (JT31PC0024N) 
No. 10 


Displacement on 100R (mm)


To
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 (N


m
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Deflection: 2.77’/ ± 1 N m


Lo
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 (N
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Part No. 45220-08050 (JT31PC0024N) 
No. 10 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No. 45220-08050 (JT31PC0024N) 
No. 10 


Weld YOKE 


Deflec


Deflection: 0.00 mm / ± 98 N
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Deflection (mm)
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Out view and disassembled condition 
Out view returned condition (No. 11) 


 
 
 
 
 
 
 
 
 
 
 
 
  JOINT disassembled Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 2.25 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


4 [mNm] 25 [mNm] 
Joint spider axial 
displacement 


No specification 0.00mm/±98N 0.00mm/±98N 
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 JOINT rotational deflection (No.11) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.11) 
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Displacement on 100R (mm)
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Deflection: 2.25’/ ± 1 N m
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Part No. 45220-08040 (JT31PC0023N) 
No. 11 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No. 45220-08040 (JT31PC0023N) 
No. 11 


Weld YOKE 


D


Deflection: 0.00 mm / ± 98 N


C.N.I.YOKE
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Deflection (mm)
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Out view and disassembled condition 
Out view returned condition (No.12) 


 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                             Thrust pieces 
 
 


Characteristics 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 5.69 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


Joint is seized, N/A 33 [mNm] 
Joint spider axial 
displacement 


No specification Joint is seized, N/A 0.01mm/±98N 


* C.N.I.YOKE bending torque can not be measured by bending failure caused by rust. 
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 JOINT rotational deflection (No.12) 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT spider axial displacement (No.12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* The spider axial direction of C.N.I.YOKE is not deflected by bending failure caused by rust. 
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To Toyota Motor Corporation 


NSKLTD. 


STEERING QUALITY ASSURANCE DEPT. 


I NAGUMO 


NAKAMOTO 


STEERING TECH DEPT. 


S. MORIYAMA 
YAMADA 


SHIBA 
 


Subject: Warranty parts investigation report (Seized joint) 
 


Here is a report of appearance and disassembling investigation result of 9-piece package of warranty parts 


on SEINNA Steering Intermediate Shaft returned on July 20 (Seized joint, etc.). 


 
1. Investigated parts 


 Parts returned from TMC: 9 pieces 


(Dedicated to FF vehicle: 8 pieces, Dedicated to AWD vehicle: 1 piece) 


* For details, refer to the following sections. 


2. Investigation items 


1) Out view and disassembly view 


- Confirmed by Visual Inspection 


2) Characteristic checking 


- Joint rotational deflection 


- Joint bending torque 


- Joint spider axial direction displacement 


3. Conclusion 


1) According to the result of disassembling investigation of warranty parts, occurrence of red rust was 


identified on spider and needle bearing on Seized joint side of both C.N.I yoke and welding yoke side 


of returned four joints (No. A-1 - No. A-4) and No. A-5. 


2) No.A-2 Joint spider axial displacement was found this time, therefore it is estimated that the thrust 


piece was "deformed by heat", and clearance was generated between the seal ring and needle bearing, 


which resulted in entry of water. Other rusting parts show no spider axial displacement, and no 


significant discoloration of thrust piece was found, therefore its cause could not be identified although 


it is estimated that water entered for some other reason and resulted in rusting. 


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 
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K I G A I  R 0 6 0 5 2 8 8
2 4  J U L Y  2 0 0 7
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3) According to the result of checking for discoloration of thrust piece, slight yellow color change 
was found on four pieces of all four axes of "No. A-2", and each one piece of each one axis of 
"No.A-5" and "No.A-9". The part investigated this time showed smaller change of color of thrust 
piece (made of resin) compared to the part investigated last time. 


4) According to the result of spider axial displacement, no significant displacement was found except 
displacement of No. A-2, 0.17mm. 


 
 
4. History of investigated part 
  No. A-1 (Part received from TMC) 


* Thrust piece color change: None 
 
  No. A-2 (Part received from TMC) 


* Thrust piece color change: Light yellow at the top 
 
  No. A-3 (Part received from TMC) 


* Thrust piece color change: None 


VIN # 5TD-ZA23CX-4S156264 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/04/15 (NSSA Lot. # SHAFT: 4406C, TUBE: 4329B) 


Warranty acceptance date 2006/05/26 


O/D meter count 36,010 miles 


Warranty comments Hard steering 


Name of repairing country Canada 


VIN # 5TD-ZA29C3-4S141256 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/03/12 (NSSA Lot. # SHAFT: 4301A, TUBE: 4225B) 


Warranty acceptance date 2006/05/18 


O/D meter count 21,983 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country Canada 


VIN # 5TD-ZA29C1-4S010388 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/04/14 (NSSA Lot. # SHAFT: 3404A, TUBE: 3327A) 


Warranty acceptance date 2006/05/30 


O/D meter count 22,633 miles 


Warranty comments Knocking noise, abnormal noise 


Name of repairing country Canada 
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  No. A-4 (Part received from TMC) 


* Thrust piece color change: None 
 


 No. A-5 (Part received from TMC) 


* Thrust piece color change: Light yellow only on CN1 yoke side (blue marking area) 
 


 No. A-6 (Part received from TMC) 


* Thrust piece color change: None 
 


 No. A-7 (Part received from TMC) 


* Thrust piece color change: None 


VIN # 5TD-ZA29C0-4S042636 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/07/09 (NSSA Lot. # SHAFT: 3326A, TUBE: 3315A) 


Warranty acceptance date 2006/05/16 


O/D meter count 22,149 miles 


Warranty comments Unknown (general market parts) 


Name of repairing country Canada 


VIN # 5TD-ZA23C5-4S153059 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/04/07 (NSSA Lot. # SHAFT: 4331C, TUBE: 4323B) 


Warranty acceptance date 2006/05/18 


O/D meter count 35,162 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 


VIN # 5TD-ZA22C3-4S059330 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/12/08 (NSSA Lot. # SHAFT: 3823C, TUBE: 3808B) 


Warranty acceptance date 2006/05/24 


O/D meter count 33,901 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 


VIN # 5TD-ZA23C8-4S040982 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 03.07.03 (NSSA Lot. # SHAFT: 3627A,TUBE: 3621A) 


Warranty acceptance date 2006/05/18 


O/D meter count 36,243 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 
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  No. A-8 (Part received from TMC) 


* Thrust piece color change: None 
 


 No. A-9 (Part received from TMC) 


* Thrust piece color change: Slightly faint yellow only on weld yoke side (yellow marking area) 


VIN # 5TD-ZA29C7-4S025963 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/05/29 (NSSA Lot.No SHAFT:3523A,TUBE:3520A) 


Warranty acceptance date 2006/05/30 


O/D meter count 33,988 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 


VIN # 5TD-BA23C9-4S002100 


Toyota # 45220-08050 (NSK PART NUMBER: JT31PC0024N) 


Assembly date 2003/05/08 (NSSA Lot. # SHAFT: 3428A, TUBE: 3415A) 


Warranty acceptance date 2006/05/29 


O/D meter count 35,499 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Canada 
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5. Investigation result 
 


1) Out view and disassembled condition 
(1) Outer view returned condition (No. A-1) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification of Needle bearing (New part) 
 


(2) Characteristics 
Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 0.99 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


Joint is seized, N/A 67 [mNm] 
Joint spider axial 
displacement No specification Joint is seized, N/A 0.07mm/±98N 
* C.N.I.YOKE bending torque can not be measured by bending failure caused by rust. 
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JOINT rotational deflection (No. A – 1) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No. A – 1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of C.N.I.YOKE is not deflected by bending failure caused by rust. 
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2) Out view and disassembled condition 
(1) Outer view returned condition (No.A-2) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled      Thrust pieces 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 1.42 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


Joint is seized, N/A 92 [mNm] 
Joint spider axial 
displacement No specification Joint is seized, N/A 0.17mm/±98N 
* The bending torque of C.N.I.YOKE and spider axis direction deplacement can not measured by bending failure 


caused by rust. 
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JOINT rotational deflection (No. A – 2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No. A – 2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of C.N.I.YOKE is not deflected by bending failure caused by rust. 
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3) Out view and disassembled condition 
(1) Outer view returned condition (No.A-3) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)       JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled        Thrust pieces 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 2.47 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


966 [mNm] Joint is seized, N/A 
Joint spider axial 
displacement No specification 0.00mm/±98N Joint is seized, N/A 


* The bending torque of C.N.I.YOKE and spider axis direction deplacement can not measured by bending failure 
caused by rust. 
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JOINT rotational deflection (No. A – 3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
JOINT spider axial displacement (No. A – 3) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The bending torque of C.N.I.YOKE and spider axis direction deplacement can not measured by bending failure 
caused by rust. 
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4) Out view and disassembled condition 
(1) Outer view returned condition (No.A-4) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled        Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/lNm     2.87 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


359 [mNm] Joint is seized, N/A 
Joint spider axial 
displacement No specification 0.00mm/±98N Joint is seized, N/A 


* The bending torque of C.N.I.YOKE and spider axis direction deplacement can not measured by bending failure 
caused by rust. 
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JOINT rotational deflection (No. A – 4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
JOINT spider axial displacement (No. A – 4) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The bending torque of C.N.I.YOKE and spider axis direction deplacement can not measured by bending failure 
caused by rust. 
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5) Out view and disassembled condition 
(1) Outer view returned condition (No.A-5) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 0.74 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


371 [mNm] 268 [mNm] 
Joint spider axial 
displacement No specification 0.00mm/±98N 0.00mm/±98N 
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JOINT rotational deflection (No. A – 5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
JOINT spider axial displacement (No. A – 5) 
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6) Out view and disassembled condition 
(1) Outer view returned condition (No.A-6) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 2.13 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


112 [mNm] 33 [mNm] 
Joint spider axial 
displacement No specification 0.02mm/±98N 0.03mm/±98N 
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JOINT rotational deflection (No. A – 6) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No. A – 6) 
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7) Out view and disassembled condition 
(1) Outer view returned condition (No.A-7) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 1.76 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


81 [mNm] 47 [mNm] 
Joint spider axial 
displacement No specification 0.00mm/±98N 0.00mm/±98N 
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JOINT rotational deflection (No. A – 7) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No. A – 7) 
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8) Out view and disassembled condition 
(1) Outer view returned condition (No.A-8) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 5.62 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


337 [mNm] 46 [mNm] 
Joint spider axial 
displacement No specification 0.02mm/±98N 0.00mm/±98N 


 


19/22 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION



1339695

テキストボックス

Attachment-Response 8-1-4







 
 


JOINT rotational deflection (No. A – 8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No. A – 8) 
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9) Out view and disassembled condition 
(1) Outer view returned condition (No.A-9) 


 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)     JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 2.47 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


43 [mNm] 100 [mNm] 
Joint spider axial 
displacement No specification 0.00mm/±98N 0.00mm/±98N 
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JOINT rotational deflection (No. A – 9) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No. A – 9) 
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Deflection: 0.00 mm / ± 98 N
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To Toyota Motor Corporation 


NSKLTD. 


STEERING QUALITY ASSURANCE DEPT. 


I NAGUMO 


NAKAMOTO 


STEERING TECH DEPT. 


S. MORIYAMA 
SHIBA 


Subject: 
228W Warranty Parts (Seized Joint) Investigation Report 


(High-speed carwash test trial, Measurement of moisture content) 
 


Here is a report on the result of in-Brg. moisture content measurement of high-pressure carwash 


preliminary test parts performed on July 28 relating to Warranty parts (Seized Joint) of 228W 


 
1. Investigated parts 


 Part returned from TMC: 2 pieces (Reason for failure: Abnormal noise when the steering wheel is 


turned: For FF vehicle) 


 Sample prepared by NSK Steering Systems America (called NSSA hereafter): 6 


(Returned on July 29 after testing: For FF vehicle) 


* For details, refer to the following sections. 


2. Investigation items 


Measurement of moisture content of the returned part (Spark test and measurement by moisture 


content measuring instrument) 


3. Conclusion 


1) Result of checking for water entry between the main lip and dust lip (spark test) 


Significant water entry was found on all seals of returned part B-9, and slight water entry at one 


position of B-18. No water entry was found on other seals. 


Position of measurement Blue (CNI) Pink 
(W-Yoke) Green (CNI) Yellow 


(W-Yoke) 
Returned part B-9 Present Present Present Present 


Returned part B-18 Present in 
small amount Absent Absent Absent 


Sample A-4 (0.2mm axial 
backlash part) Absent Absent Absent Absent 


Sample A-5 (0.2mm axial 
backlash part) Absent Absent Absent Absent 


Sample B-4 (Nominal part) Absent Absent Absent Absent 
Sample B-5 (Nominal part) Absent Absent Absent Absent 
Sample C-8 (Seal lap Min) Absent Absent Absent Absent 
Sample C-9 (Seal lap Min) Absent Absent Absent Absent  


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 


1/4 


K I G A I  R 0 6 0 5 5 0 1
3 1 J U L Y 2 0 0 6
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2) Result of measuring water entry in Brg. 


Result of measuring water entry in Brg. by grease was 0.87% at the maximum, which is not enough 
water content to determine that water entered Brg through the main lip. 
(1) Moisture content measurement [%] 


Position of measurement Blue 
(CNI) 


Pink 
(W-Yoke)


Green 
(CNI) 


Yellow 
(W-Yoke) 


Returned part B-9 0.37 0.11 0.53 0.05 
Returned part B-18 0.72 0.37 0.87 0.34 
Sample A-4 (0.2mm axial backlash 
part) 0.37 0 0.40 0.48 


Sample A-5 (0.2mm axial backlash 
part) 0 0.18 0.51 0.56 


Sample B-4 (Nominal part) 0.1 0.09 0.46 0.11 
Sample B-5 (Nominal part) 0 0.09 0 0.31 
Sample C-8 (Seal lap Min) 0 0.27 0 0 
Sample C-9 (Seal lap Min) 0 0 0.28 0 


 
2) Spark test result 


Result of spark test also showed no track of water entry in Brg. in all the measurements. 
 


As for water entry between the dust lip and the main lip of returned part B-9, it is impossible at 
present to determine whether water entered in this high-speed carwash test or water had entered in the 
past. 


 
4. History of investigated part 


 No. B-9 (Part returned from TMC) 
 
 
 
 
 
 
 
 
 
 
 
 
 


* Thrust piece color change: None 
 


 No. B-8 (Part returned from TMC) 
 
 
 
 
 
 
 
 
 
 
 
 


* Thrust piece color change: None 


VIN # 5TD-ZA29C5-4S087121 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/11/06 (NSSA Lot. No SHAFT: 3X28C ,TUBE: 3X22A) 
Warranty 


acceptance date 2006/06/13 


O/D meter count 32,964 miles 
Warranty 
comments Abnormal noise when the steering wheel is turned. 


Name of 
repairing country CANADA 


VIN # 5TD-ZA29C4-4S013303 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/04/24 (NSSA Lot. # SHAFT: 3421A, TUBE: 3415B) 
Warranty 


acceptance date 2006/06/06 


O/D meter count 25,072 miles 
Warranty 
comments Abnormal noise when the steering wheel is turned. 


Name of 
repairing country CANADA 
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5. Investigation result 


1) Appearance and disassembled investigation result of test part (B-9) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled        Thrust pieces 
 
  
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 0.43 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


55 [mNm] 89 [mNm] 
Joint spider axial 
displacement No specification 0.07mm/±98N 0.04mm/±98N 
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2) Appearance and disassembled investigation result of test part (B-18) 


(1) Out view returned condition 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 1.80 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


40 [mNm] 48 [mNm] 
Joint spider axial 
displacement No specification 0.19mm/±98N 0.09mm/±98N 
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To Toyota Motor Corporation 


NSKLTD. 


STEERING QUALITY ASSURANCE DEPT. 


I NAGUMO 


NAKAMOTO 


STEERING TECH DEPT. 


S. MORIYAMA 
SHIBA 


Subject: 
228W Warranty Parts (Seized Joint) Investigation Report 


(Water splash road Driving + High-speed carwash test, Measurement of water content) 
 


Water splash road Driving + High-speed carwash was performed on August 2 in relation to Warranty part 


(Seized Joint) of 228W Intermediate Shaft. Here is a report on the result. water content measurement 


in-Brg of corresponding test part. 
 


1. Investigated parts 


 Part returned from TMC: 2 pieces (Reason for failure: Abnormal noise when the steering wheel is 


turned: For FF vehicle) 


 Sample prepared by NSK Steering Systems America (called NSSA hereafter): 2 


* For details, refer to the following sections. 


2. Investigation items 


Measurement of water content of the returned part (Spark test and measurement by water content 


measuring instrument) 


3. Conclusion 


In this water entry checking test in Brg., a little water entry was identified between the dust lip and the 


main lip of market returned part and axial backlash part. 


1) Result of checking for water entry between the main lip and dust lip (spark test) 


Water entry was found on all seals of returned parts B-13 and 16, and sample A-1 (blue and 


pink). 


No water entry was found on any other part. 


Position of measurement Blue (CNI) Pink 
(W-Yoke) 


Green 
(CNI) 


Yellow 
(W-Yoke)


Returned part B-13 Present Present Present Present 
Returned part B-16 Present Present Present Present 
Sample A-1 (0.2mm axial 
backlash part) 


Present in 
small amount 


Present in 
small amount Absent Absent 


Sample C-5 (Seal lap Min) Absent Absent Absent Absent  


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 


1/4 


K I G A I  R 0 6 0 5 7 1 4
7 A U G U S T  2 0 0 6
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2) Result of measuring water entry in Brg. 


Result of measuring water entry in Brg. by grease was 0.36% at the maximum, which is not 
enough water content to determine that water entered in Brg. through the main lip. 


 
(1) Water content measurement [%] 


Position of measurement Blue 
(CNI) 


Pink 
(W-Yoke)


Green 
(CNI) 


Yellow 
(W-Yoke) 


Returned part B-13 0.28 0.36 0.18 0.13 
Returned part B-16 0.20 0.28 0.11 0.17 
Sample A-1 (0.2mm axial backlash 
part) 0.22 0.09 0 0.17 


Sample C-5 (Seal lap Min) 0.07 0.18 0.01 0 
 


(2) Spark test result 
Result of spark test also showed no track of water entry to Brg in all the measurements. 


 
 


4. History of investigated part 
 No. B-13 (Part returned from TMC) 


 
 
 
 
 
 
 
 
 
 
 


*
 * Thrust piece color change: None 


 
 No. B-16 (Part returned from TMC) 


 
 
 
 
 
 
 
 
 
 
 


*
 * Thrust piece color change: None 


 


VIN # 5TD-ZA23C3-4S135840 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/03/03 (NSSA Lot. # SHAFT: 3708A, TUBE: 3630B) 
Warranty 


acceptance date 2006/05/24 


O/D meter count 25,563miles 
Warranty 
comments Abnormal noise when the steering wheel is turned. 


Name of 
repairing country CANADA 


VIN # 5TD-ZA22C0-4S016144 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/05/02 (NSSA Lot. No SHAFT:3426A ,TUBE:3423C) 
Warranty 


acceptance date 2006/06/02 


O/D meter count 28,253miles 
Warranty 
comments Abnormal noise when the steering wheel is turned. 


Name of 
repairing country CANADA 


2/4 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION



1339695

テキストボックス

Attachment-Response 8-1-6







 
 
 
5. Investigation result 


1) Appearance and disassembly investigation result of test part (# B-13) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)             JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled               Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 2.66 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


48 [mNm] 53 [mNm] 
Joint spider axial 
displacement No specification 0.23mm/±98N 0.19mm/±98N 
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2) Appearance and disassembly investigation result of test part (# B-16) 


(1) Out view returned condition 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)             JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled              Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm  3.36 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque  200[mNm] max 


28 [mNm] 41 [mNm] 
Joint spider axial 
displacement No specification 0.03mm/±98N 0.02mm/±98N 
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To Toyota Motor Corporation 


NSKLTD. 


STEERING QUALITY ASSURANCE DEPT. 


I NAGUMO 


NAKAMOTO 


STEERING TECH DEPT. 


S. MORIYAMA 
SHIBA 


Subject: 
228W Warranty Parts (Seized Joint) Investigation Report 


(Water splash road Driving+ High-speed carwash test, Measurement of moisture content) 
 


Water splash road Driving + High-speed carwash was performed on August 3 in relation to Warranty Part 


(Seized Joint) of 228W Intermediate Shaft. Here is a report on the result. moisture content measurement 


in-Brg of corresponding test part. 
 


1. Investigated parts 


 Sample prepared by NSK Steering Systems America (called NSSA hereafter): 3 


* For details, refer to the following sections. 


2. Investigation items 


Measurement of moisture content of the returned part (Spark test and measurement by moisture content 


measuring instrument) 


3. Conclusion 


Water entry between the dust lip and the main lip was found on the samples A-2 and A-3 in this water 


entry checking test in Brg. It is estimated that water entered this portion, considering the fact that moisture


content in Brg. is over 1% was detected in Brg grease of sample A-3. 


 


1) Result of checking for water entry between the main lip and dust lip (spark test) 


Track of water entry was found on the samples A-2 and 3. 


No track of water entry was found on C-4. 


Position of measurement Blue 
(CNI) 


Pink 
(W-Yoke)


Green 
(CNI) 


Yellow 
(W-Yoke)


Sample A-2 (0.2mm axial backlash 
part) 


Present Present Present in 
small 


amount 


Present 


Sample A-3 (0.2mm axial backlash 
part) 


Present Present Present Present in 
small 


amount 
Sample C-4 (Seal lap Min) Absent Absent Absent Absent  


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 


1/4 


K I G A I  R 0 6 0 5 7 7 9
8  A U G U S T  2 0 0 6
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2) Result of measuring water entry in Brg. 


Result of measuring water entry in Brg. by grease was 1.07% at the maximum using sample A-3, 
which is enough water content to determine that water entered into Brg. through the main lip. 
 


 
(1) Measurement of moisture content [%] 


Position of measurement Blue 
(CNI) 


Pink 
(W-Yoke)


Green 
(CNI) 


Yellow 
(W-Yoke) 


Sample A-2 (0.2mm axial backlash 
part) 0.57 0.52 0.35 0.40 


Sample A-3 (0.2mm axial backlash 
part) 1.07 0.89 0.55 0.32 


Sample C-4 (Seal lap Min) 0.35 0.38 0.18 0.25 
 


(2) Spark test result 
Result of spark test also showed no trace of water entry to Brg. in all the measurements. 


 
4. Investigation result 


1) Appearance and disassembly investigation result of test part (# A-2) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)             JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled               Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 


Colored classification 
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(2) Characteristics 


Measuring item Qualification at 
shipping Result 


Joint spider axial 
displacement No specification 0.25mm/±98N 0.36mm/±98N 


 
 
 
 
2) Appearance and disassembly investigation result of test part (# A-3) 


(1) Out view returned condition 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)            JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


Joint spider axial 
displacement No specification 0.23mm/±98N 0.30mm/±98N 
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3) Appearance and disassembly investigation result of test part (# C-4) 


(1) Out view returned condition 
 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)            JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled       Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at 
shipping Result 


Joint spider axial 
displacement No specification 0mm/±98N 0mm/±98N 
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To Toyota Motor Corporation 


NSKLTD. 


STEERING QUALITY ASSURANCE DEPT. 


I NAGUMO 


NAKAMOTO 


STEERING TECH DEPT. 


S. MORIYAMA 
SHIBA 


 
Subject: 228W Warranty parts investigation report (Seized joint) 


 


We would like to report the appearance/disassembly investigation results of warranty parts (Seized joint) 


of a 228W intermediate shaft. 
 
 


1. Investigated parts 


1) Parts returned via TMC: 3 pieces (SIENNA) 


(2 pieces for FF vehicle, and 1 piece for AWD vehicle) 


2) Parts returned via TMC: 2 pieces (W CAMRY & SOLARA market failure returned part: Abnormal 


noise when the steering wheel is turned) 


* For details, refer to the following sections. 


2. Investigation items 


1) Out view and disassembly view 


 - Confirmed by Visual Inspection 


2) Characteristic checking 


(1) Joint rotational deflection 


(2) Joint bending torque 


(3) Joint spider axial direction displacement 


(4) Measure of moisture content in Brg 


3.Conclusion 


According to the result of disassembling investigation of warranty parts, red rusting was identified on the 


spider outer diameter and needle Brg on each oscillation failure side of JOINT (E-1 to E-3) returned 


because "steering wheel is hard". 


As for axial displacement of spider, oscillation failure was caused by internal rusting of needle Brg, and 


true displacement could not be measured. 


Further, all of four thrust pieces (made of resin) of joint (E-1 to E-2) turned to yellow overall. 


 


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 


1/14 


K I G A I  R 0 6 0 5 8 3 4
A U G U S T  2 5 ,  2 0 0 6
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Rusting in the needle Brg and spider axial displacement was not found on JOINT (E-4 to E-5) returned by 


"abnormal noise when the steering wheel is turned". Further, all of four thrust pieces (made of resin) of 


each JOINT turned to yellow overall. 


 
Moisture content of grease in the needle Brg was measured this time, and the result was as follows: 
(1) Measure of moisture content [%] 


Position of measurement Blue 


(CNI-YOKE)


Pink 


(W-Yoke) 


Green 


(CNI-YOKE) 


Yellow 


(W-Yoke) 


Sample E-1 (228W FF) Incapable 


measurement 


0.32 1.55 Incapable 


measurement


Sample E-2 (228W FF) 1.92 0.86 0.80 Incapable 


measurement


Sample E-3 (228W AWD) 0.65 0.97 0.80 Incapable 


measurement


Sample E-3 (W CAMRY) 0 0 0 0 


Sample E-5 (SOLARA) 0.25 0.17 0.18 0.2 


 
Water entry to grease in the needle Brg was found on all JOINT (E-1 to E-3) for SIENNA returned because 
"steering wheel is hard", and high moisture content was found on each JOINT. 


2/14 
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4. History of investigated part 
 


 No. E-1 (Part received from TMC: SIENNA) 


VIN # 5TD-ZA23C0-5S276933 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 11.01.05 (NSSA Lot. # SHAFT: 5,103A, TUBE: 4,211A) 
Warranty 


acceptance date 2006/06/23 


O/D meter count 24,405 miles 
Warranty 
comments Steering wheel was hard to operate. 


Name of 
repairing country USA; Maine 


* Thrust piece color change: Turned to yellow overall. 
 


 No. E-2 (Part received from TMC: SIENNA) 


VIN # 5TD-ZA22C7-5S292273 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 11.02.05 (NSSA Lot. # SHAFT: 5,204A, TUBE: 5,128B) 
Warranty 


acceptance date 2006/06/28 


O/D meter count 17,200 miles 
Warranty 
comments Steering wheel was hard to operate. 


Name of 
repairing country USA; Massachusetts 


* Thrust piece color change: Turned to yellow overall. 
 


 No. E-3 (Part received from TMC: SIENNA) 


VIN # 5TD-BA23C3-5S032694 


Toyota # 45220-08050 (NSK PART NUMBER: JT31PC0024N) 


Assembly date 28.10.04 (NSSA Lot. # SHAFT: 4X20C, TUBE: 4929C) 
Warranty 


acceptance date 2006/06/15 


O/D meter count 21,487 miles 
Warranty 
comments Steering wheel was hard to operate. 


Name of 
repairing country USA; Massachusetts 


* Thrust piece color change: None 


3/14 
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 No. E-4 (Part received from TMC: W CAMRY) 


VIN # 4TI-BE32K2-4U373271 


Toyota # 45250-08040 (NSK PART NUMBER: JT31PC0081) 


Assembly date 15.06.04 (NSSA Lot. # SHAFT: 3,326A, TUBE: 3,315A) 
Warranty 


acceptance date 2006/06/17 


O/D meter count 24,951 miles 
Warranty 
comments Abnormal noise when the steering wheel is turned. 


Name of 
repairing country USA; Illinois 


* Thrust piece color change: Turned to yellow overall. 
 


 No. E-5 (Part received from TMC: SOLARA) 


VIN # 4T1-CA30P0-4U022972 


Toyota # 45259-AA012 (NSK PART NUMBER: JT31PC0081) 


Assembly date 2004/06/30 (NSSA Lot. # SHAFT: 3Y14, TUBE: 3Y14) 
Warranty 


acceptance date 2006/05/18 


O/D meter count 35162 miles 
Warranty 
comments Abnormal noise when the steering wheel is turned. 


Name of 
repairing country Canada 


* Thrust piece color change: Turned to yellow overall. 
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5. Investigation result 
 


1) Out view and disassembled condition 
(1) (No.E-1) outer view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 JOINT disassembled Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
 
 Colored classification of Needle bearing 


(2) Characteristics 
Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 8.5['] max/±lNm 7.22 [’] 


(C.N.I.YOKE) (Weld YOKE) JOINT bending torque    200[mNm] max 
Joint is seized, N/A Joint is seized, N/A 


Joint spider axial 
displacement No specification Joint is seized, N/A Joint is seized, N/A 


* The bending torque of C.N.I YOKE and weld YOKE can not be measured by bending failure caused by rust. 


5/14 
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JOINT rotational deflection (No.E-1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No.E-1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of C.N.I. YOKE and weld YOKE is not displaced by bending failure caused by rust. 
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Part No.: 45220-08040 (JT31PC0023N) 
No. E-1[SIENA] 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 7.22 ‘ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. E-1 [SIENA] 


Weld YOKE 


Lo
ad


 (N
) 


Deflection (mm)


Deflection: 0.01 mm / ± 98 N


Lo
ad


 (N
) 


Part No. 45220-08040 (JT31PC0023N) 
No. E-1 [SIENA] 


Deflection (mm)


Deflection: 0.01 mm / ± 98 N


C.N.I YOKE 
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2) Out view and disassembled condition 
(1) (No.E-2) outer view returned condition 


 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 JOINT disassembled Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.00 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


Joint is seized, N/A Joint is seized, N/A 


Joint spider axial 
displacement 


No specification Joint is seized, N/A 0.21mm/±98N 


* The bending torque of C.N.I.YOKE and weld YOKE, and spider axial displacement can not be measured by 


bending failure caused by rust. 


7/14 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION



1339695

テキストボックス

Attachment-Response 8-1-8







 
 
 
 


JOINT rotational deflection (No.E-2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No.E-2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of C.N.I. YOKE is not displaced by bending failure caused by rust. 
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変位： 1.00 ′/± 1 N･m


Part No.: 45220-08040 (JT31PC0023N) 
No. E-2[SIENA] 


Displacement on 100R (mm)


To
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 (N


m
) 


Deflection: 1.00’ / ± 1 N m
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 (N
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Part No. 45220-08040 (JT31PC0023N) 
No. E-2 [SIENA] 


Deflection (mm)


Deflection: 0.03 mm / ± 98 N
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品番：45220-08040(JT31PC0023N)
Ｎｏ．E-2 [ SIENNA ]


Part No. 45220-08040 (JT31PC0023N) 
No. E-2 [SIENA] 


Weld YOKE 


Lo
ad


 (N
) 


Deflection (mm)


Deflection: 0.21mm / ± 98 N


C.N.I YOKE 
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3) Out view and disassembled condition 
(1) (No.E－3) outer view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
         JOINT disassembled                             Thrust pieces 
 
 


(2) Characteristics 


Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 0.90 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


Joint is seized, N/A Joint is seized, N/A 
Joint spider axial 
displacement 


No specification Joint is seized, N/A Joint is seized, N/A 


* The bending torque of C.N.I.YOKE and weld YOKE can not be measured by bending failure caused by rust. 
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JOINT rotational deflection (No.E-3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No.E-3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of C.N.I. YOKE and weld YOKE is not displaced by bending failure caused by rust. 
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変位： 0.90 ′/± 1 N･m
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Part No.: 45220-08050 (JT31PC0024N) 
No. E-3 [SIENA] 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 0.90’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45220-08050 (JT31PC0024N) 
No. E-3 [SIENA] 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No. 45220-08050 (JT31PC0024N) 
No. E-3 [SIENA] 


Weld YOKE 


Lo
ad


 (N
) 


Deflection (mm)


Deflection: 0.01mm / ± 98 N


C.N.I YOKE 
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4) Out view and disassembled condition 
(1) (No.E-4) outer view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 JOINT disassembled Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.86 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


45 [mNm] 40 [mNm] 


Joint spider axial 
displacement 


No specification 0.01mm/±98N 0.01mm/±98N 
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JOINT rotational deflection (No.E-4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No.E-4) 
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変位： 1.86 ′/± 1 N･m
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Part No.: 45220-06420 (JT31PC0031) 
No. E-4[W CAMRY] 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.86’ / ± 1 N m


Lo
ad


 (N
) 


Part No. 45250-06420 (JT31PC0031) 
No. E-4 [W CAMRY] 


Deflection (mm)


Deflection: 0.01 mm / ± 98 N


Part No. 45250-06420 (JT31PC0031) 
No. E-4 [W CAMRY] 


Weld YOKE 


Lo
ad


 (N
) 


Deflection (mm)


Deflection: 0.01mm / ± 98 N


C.N.I YOKE 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION



1339695

テキストボックス

Attachment-Response 8-1-8







 
 
 
 


5) Out view and disassembled condition 
(1) (No.E-5) outer view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 
 Out view (Returned condition) JOINT portion 
 


 JOINT disassembled Thrust pieces 
 


 
(2) Characteristics 


 


Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.87 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque    200[mNm] max 


43 mNm 37 mNm 
Joint spider axial 
displacement 


No specification 0.0 mm/±98N 0.0 mm/±98N 
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JOINT rotational deflection (No.E-5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No.E-5) 
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Part No.: 45250-AA012 (JT31PC0031) 
No. E-5 [SOLARA] 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.87’ / ± 1 N m


Lo
ad


 (N
) 


Part No.: 45250-AA012 (JT31PC0031) 
No. E-5 [SOLARA] 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


Part No.: 45250-AA012 (JT31PC0031) 
No. E-5 [SOLARA] 


Weld YOKE 


Lo
ad


 (N
) 


Deflection (mm)


Deflection: 0.01mm / ± 98 N


C.N.I YOKE 
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To Toyota Motor Corporation 


NSKLTD. 


STEERING QUALITY ASSURANCE DEPT. 


I NAGUMO 


NAKAMOTO 


STEERING TECH DEPT. 


S. MORIYAMA 
SHIBA 


 
Subject: 228W Warranty parts investigation report (Seized joint) 


 


We would like to report the appearance/disassembly investigation results of warranty parts (Seized joint) 


of a 228W intermediate shaft. 


 
 


1. Investigated parts 


1) Parts returned via TMC: 17 pieces (SIENNA) 


(16 pieces for FF vehicle, and 1 piece for AWD vehicle) 


Description of Field returned claim parts: Steering wheel is hard: 6 failures, abnormal noise when 


the steering wheel is turned: 11 failures) 


* For details, refer to the following sections. 


2. Investigation items 


1) Out view and disassembly view 


- Confirmed by Visual Inspection 


2) Characteristic checking 


(1) Joint rotational deflection 


(2) Joint bending torque 


(3) Joint spider axial direction displacement 


(4) Measurement of moisture content in the needle Brg 


 3.Conclusion 


According to the result of disassembling investigation of warranty parts, red rusting was identified 


on the spider outer diameter and needle Brg on each oscillation failure side of JOINT (B-1 to B-5 


and B-22) returned because "steering wheel is hard". 


As for axial displacement of spider, oscillation failure was caused by internal rusting of oscillation 


failure part needle Brg, and true displacement could not be measured. 


Further, all of four thrust pieces (made of resin) of joint (B-3 and B-22) turned to yellow overall. No 


color change was found on a thrust piece of any other oscillation failure parts. 


Distribution TMC Chuji S-QA Mfg 1 Mfg 2 NSSA  Others Total 


Number 2 1 1 1 1 1  1 8 
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K I G A I  R 0 6 0 6 0 6 3
S E P T E M B E R  1 5 ,  2 0 0 6
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Joint (B-7 to B-21: Missing number because high-pressure carwash test was performed partially) returned 


by "abnormal noise when the steering wheel is turned" showed no rusting in Brg and spider axial 


displacement. Further, no yellow change was found on their thrust piece (made of resin). 


 
Moisture content of grease in the needle Brg was measured this time, and the result was as follows: 
Result of measuring moisture content     [Unit: %] 


Position of measurement Blue (CNI) Pink 


(W-Yoke) 


Green 


(CNI) 


Yellow 


(W-Yoke) 


Sample B-1 (228W FF) 0 Incapable 


measurement


0.24 Incapable 


measurement


Sample B-2 (228W FF) 0 0.49 0.27 Incapable 


measurement


Sample B-3 (228W FF) Incapable 


measurement 


0.17 1.09 0.22 


Sample B-4 (228W FF) Incapable 


measurement 


0.56 0.10 0.29 


Sample B-5 (228W FF) Incapable 


measurement 


0.33 0.25 Incapable 


measurement


Sample B-7 (228W FF) 0 0.35 0 0 


Sample B-8 (228W FF) 0 0 0 0.35 


Sample B-10 (228W AWD) 0 0 0 0 


Sample B-11 (228W FF) 0.02 0.19 0.04 0.01 


Sample B-12 (228W FF) 0 0 0 0 


Sample B-14 (228W FF) 0 0 0 0 


Sample B-15 (228W FF) 0 0 0 0 


Sample B-17 (228W FF) 0 0 0.17 0 


Sample B-19 (228W FF) 0 0.12 0.22 0.14 


Sample B-20 (228W FF) 0.23 0.19 0 0 


Sample B-21 (228W FF) 0 0 0 0 


Sample B-22 (228W FF) Incapable 


measurement 


0.2 0.17 0.17 


 
According to the result of measuring moisture content, Joint (B-1 to B-5 and B-22) returned because 
"steering wheel is hard" shows a high moisture content overall in comparison with other retuned failure parts 
having "abnormal noise when the steering wheel is turned". 
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1. Investigated parts 
 ■No. B-1 (Part received from TMC) 


VIN # 5TD-ZA29C1-4S150473 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/04/01 (NSSA Lot. # SHAFT: 4325A, TUBE: 4311C) 


Warranty acceptance date 2006/05/08 


O/D meter count 30,187 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 ■No. B-2 (Part received from TMC) 


VIN # 5TD-ZA29C1-4S149162 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/03/30 (NSSA Lot. # SHAFT: 4,323A, TUBE: 4,316B) 


Warranty acceptance date Un known 


O/D meter count Un known 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country Un known 


* Thrust piece color change: None 
 
 ■No. B-3 (Part received from TMC) 


VIN # 5TD-ZA29C5-4S149374 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/03/30 (NSSA Lot. # SHAFT: 4,323A, TUBE: 4,319B) 


Warranty acceptance date 2006/06/09 


O/D meter count 34,957 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country CANADA 


* Thrust piece color change: Light yellow overall 
 
 ■No. B-4 (Part received from TMC) 


VIN # 5TD-ZA23C6-4S136366 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/03/03(NSSA Lot. # SHAFT: 4,225A, TUBE: 4,220B) 


Warranty acceptance date 2006/06/05 


O/D meter count 30,330miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country USA 


* Thrust piece color change: None 
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 ■No. B-5 (Part received from TMC) 


VIN # 5TD-ZA29C6-4S193383 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/07/02 (NSSA Lot. # SHAFT: 3,210A, TUBE: 3,131B) 


Warranty acceptance date 2006/06/13 


O/D meter count 19,404miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-8 (Part received from TMC) 


VIN # 5TD-ZA23C9-4S152318 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/04/05 (NSSA Lot. # SHAFT: 4331C, TUBE: 4223B) 


Warranty acceptance date 2006/05/16 


O/D meter count 28,884 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-8 (Part received from TMC) 


VIN # 5TD-ZA29C1-4S122530 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/02/04 (NSSA Lot. # SHAFT: 4127A, TUBE: 4120C) 


Warranty acceptance date 2006/05/30 


O/D meter count 30,287 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-10 (Part received from TMC) 


VIN # 5TD-BA23CX-4S008892 


Toyota # 45220-08050 (NSK PART NUMBER: JT31PC0024N) 


Assembly date 2003/10/10 (NSSA Lot. # SHAFT: 3X02A , TUBE: 3922A) 


Warranty acceptance date 2006/06/08 


O/D meter count 27,693 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country USA 


* Thrust piece color change: None 
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 ■No. B-11 (Part received from TMC) 


VIN # 5TD-ZA23C0-4S068758 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/09/23 (NSSA Lot. # SHAFT: 3917C, TUBE: 3914A) 


Warranty acceptance date 2006/06/13 


O/D meter count 29,329 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-12 (Part received from TMC) 


VIN # 5TD-ZA29CX-4S046483 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/07/25 (NSSA Lot. # SHAFT: 3711C, TUBE: 3630A) 


Warranty acceptance date 2006/05/26 


O/D meter count 34,351 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-14 (Part received from TMC) 


VIN # 5TD-ZA29C1-4S040751 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/07/02 (NSSA Lot. # SHAFT: 3627A, TUBE: 3622A) 


Warranty acceptance date 2006/05/24 


O/D meter count 25,563 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-15 (Part received from TMC) 


VIN # 5TD-ZA23C3-4S036211 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/06/23 (NSSA Lot. # SHAFT: 3617, TUBE: 3613) 


Warranty acceptance date 2006/06/14 


O/D meter count 30,890 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
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 ■No. B-17 (Part received from TMC) 


VIN # 5TD-ZA29C4-4S029436 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/06/06 (NSSA Lot. # SHAFT: 3426B, TUBE: 3424A) 


Warranty acceptance date 2006/06/08 


O/D meter count 36,708 miles 


Warranty comments  Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-19 (Part received from TMC) 


VIN # 5TD-ZA29C9-4S010946 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/04/16 (NSSA Lot. # SHAFT: 3408A TUBE: 3331A) 


Warranty acceptance date 2006/04/20 


O/D meter count 20,432 miles 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country CANADA 


* Thrust piece color change: None 
 
 ■No. B-20 (Part received from TMC) 


VIN # 5TD-ZA22C6-4S008694 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/04/04 (NSSA Lot. # SHAFT: 3328A, TUBE: 3315A) 


Warranty acceptance date Un known 


O/D meter count Un known 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Un known 


* Thrust piece color change: None 
 
 ■No. B-21 (Part received from TMC) 


VIN # 5TD-ZA23C8-4S005763 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2003/03/19 (NSSA Lot. # SHAFT: 3305A, TUBE: 3228) 


Warranty acceptance date Un known 


O/D meter count Un known 


Warranty comments Abnormal noise when the steering wheel is turned. 


Name of repairing country Un known 


* Thrust piece color change: None 
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 ■No. B-22 (Part received from TMC) 


VIN # 5TD-ZA29C8-4S171238 


Toyota # 45220-08040 (NSK PART NUMBER:JT31PC0023N) 


Assembly date 2004/05/13 (NSSA Lot. # SHAFT: 4216C, TUBE: 4210C) 


Warranty acceptance date 2006/03/31 


O/D meter count 27,809 miles 


Warranty comments Steering wheel was hard to operate. 


Name of repairing country CANADA 


* Thrust piece color change: Light yellow overall 
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Investigation result 
 


1) Out view and disassembled condition (No.B-1) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                       JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                                Thrust pieces 
 
 
 
 
 
 
 
 
 
 
 
         Colored classification of Needle bearing 


 (2) Characteristics 


Measuring item Qualification at shipping Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.17 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


82 [mNm] Joint is seized, N/A
Joint spider axial 
displacement 


No specification 0.07mm/±98N 0.00mm/±98N 


* The bending torque of weld YOKE can not be measured by bending failure caused by rust. 
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JOINT rotational deflection (No.B-1) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of weld YOKE is not displaced by bending failure caused by rust. 
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Deflection: 1.17 ‘ / ± 1 N m


-150


-100


-50


0


50


100


150


-1.0 -0.5 0.0 0.5 1.0


変位（ｍｍ）


荷
重


（
Ｎ


）


変位： 0.00 mm/± 98 N


溶接YOKE側


品番 45220-08040(JT31PC0023N)
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Deflection (mm)


Deflection: 0.00 mm / ± 98 N
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Part No. 45220-08040 (JT31PC0023N) 
No. B-1 


Deflection (mm)


Deflection: 0.07 mm / ± 98 N


C.N.I YOKE 
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2) Out view and disassembled condition (No.B-2) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
   JOINT disassembled                              Thrust pieces 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.18 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


96 [mNm]  Joint is seized, N/A 
Joint spider axial 
displacement 


No specification 0mm/±98N 0mm/±98N 


* The bending torque of weld YOKE and spider axis displacement can not be measured by bending failure caused by 


rust. 
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JOINT rotational deflection (No.B-2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of weld YOKE and C.N.I YOKE is not displaced by bending failure caused by rust. 
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Weld YOKE 
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Deflection (mm)


Deflection: 0.00 mm / ± 98 N
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Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 
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3) Out view and disassembled condition (No.B-3) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
   JOINT disassembled                            Thrust pieces 
 


 
(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  2.78[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


Joint is seized, N/A 81 [mNm] 
Joint spider axial 
displacement 


No specification 0.00mm/±98N 0.07mm/±98N 


* The bending torque of C.N.I. YOKE can not be measured by bending failure caused by rust. 
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JOINT rotational deflection (No.B-3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of C.N.I YOKE is not displaced by bending failure caused by rust. 
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Part No. 45220-08040 (JT31PC0023N) 
No. B-3 


Weld YOKE 


Lo
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Deflection (mm)


Deflection: 0.07 mm / ± 98 N
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Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 
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4) Out view and disassembled condition (No.B-4) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                       JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
   JOINT disassembled                             Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  1.02[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


Joint is seized, N/A  111 [mNm] 
Joint spider axial 
displacement 


No specification 0mm/±98N 0mm/±98N 


* The bending torque of C.N.I. YOKE and spider axis displacement can not be measured by bending failure caused 


by rust. 
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JOINT rotational deflection (No. B-4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis direction of C.N.I YOKE is not displaced by bending failure caused by rust. 
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Deflection (mm)


Deflection: 0.00 mm / ± 98 N
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Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION



1339695

テキストボックス

Attachment-Response 8-1-9







 
 
 


5) Out view and disassembled condition (No. B-5) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                            Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 0.67 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


Joint is seized, N/A Joint is seized, N/A 
Joint spider axial 
displacement 


No specification 0.01mm/±98N 0.00mm/±98N 


* The bending torque of C.N.I. YOKE and weld YOKE can not be measured by bending failure caused by rust. 


16/41 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION



1339695

テキストボックス

Attachment-Response 8-1-9







 
 
 
JOINT rotational deflection (No.B-5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


* The spider axis direction of C.N.I YOKE and weld YOKE is not displaced by bending failure caused by rust. 
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6) Out view and disassembled condition (No. B-7) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
   JOINT disassembled                             Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  1.11[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


67 [mNm] 108 [mNm] 


Joint spider axial 
displacement 


No specification 0.09mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-7) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-7) 
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Deflection: 0.00 mm / ± 98 N
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Deflection (mm)
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7) Out view and disassembled condition (No. B-8) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                        JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 
   JOINT disassembled                              Thrust pieces 
 


 
(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  1.62[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


190 [mNm] 109 [mNm] 
Joint spider axial 
displacement 


No specification 0.05mm/±98N 0.00mm/±98N 
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JOINT rotational deflection (No.B-8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


21/41 


-1.5


-1


-0.5


0


0.5


1


1.5


-1.0 -0.5 0.0 0.5 1.0


100R上変位（ｍｍ）


ト
ル


ク
（


Ｎ
・


ｍ
）


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－８


変位： 1.62 ′/± 1 N･m


-150


-100


-50


0


50


100


150


-1.0 -0.5 0.0 0.5 1.0


変位（ｍｍ）


荷
重


（
Ｎ


）


変位： 0.00 mm/± 98 N


溶接YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－８


-150


-100


-50


0


50


100


150


-1.0 -0.5 0.0 0.5 1.0


変位（ｍｍ）


荷
重


（
Ｎ


）


変位： 0.05 mm/± 98 N


C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－８


Lo
ad


 (N
) 


Lo
ad


 (N
) 


Part No.: 45220-08040 (JT31PC0023N) 
No. B-8 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.62’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-8 [SIENA] 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-8 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 
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8) Out view and disassembled condition (No. B-10) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                      JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled                              Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  1.72[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


53 [mNm] 34 [mNm] 


Joint spider axial 
displacement 


No specification 0mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-10) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT spider axial displacement (No.B-10) 
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9) Out view and disassembled condition (No. B-11) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                        JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled                                Thrust pieces 
 


 
(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.17 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


83[mNm] 57[mNm] 
Spider axial 
displacement 


No specification 0mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-11) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-11) 
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変位： 1.17 ′/± 1 N･m
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溶接YOKE側
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変位： 0.00 mm/± 98 N


C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１１


Part No.: 45220-08040 (JT31PC0023N) 
No. B-11 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.17’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-11 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-11 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.00 mm / ± 98 N


To
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m
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m
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10) Out view and disassembled condition (No. B-12) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                        JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled                                  Thrust pieces 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.2 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


38 [mNm] 88 [mNm] 


Joint spider axial 
displacement 


No specification 0.04mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


27/41 


-1.5


-1


-0.5


0


0.5


1


1.5


-1.0 -0.5 0.0 0.5 1.0


100R上変位（ｍｍ）


ト
ル


ク
（


Ｎ
・


ｍ
）


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１２


変位： 1.20 ′/± 1 N･m
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溶接YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１２
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変位： 0.04 mm/± 98 N


C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１２


Part No.: 45220-08040 (JT31PC0023N) 
No. B-12 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.20’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-12 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-12 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.04 mm / ± 98 N


To
rq


ue
 (N


m
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 (N


m
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11) Out view and disassembled condition (No. B-14) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                          JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                                  Thrust pieces 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  0.91[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


54 [mNm] 106 [mNm] 
Joint spider axial 
displacement 


No specification 0.06mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-14) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-14) 
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変位： 0.91 ′/± 1 N･m


-150


-100


-50


0


50


100


150


-1.0 -0.5 0.0 0.5 1.0


変位（ｍｍ）


荷
重


（
Ｎ


）
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溶接YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１４
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C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１４


Part No.: 45220-08040 (JT31PC0023N) 
No. B-14 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 0.91’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-14 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-14 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.06 mm / ± 98 N


To
rq


ue
 (N


m
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To
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ue
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m
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12) Out view and disassembled condition (No. B-15) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                       JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                                Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 0.78 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


45 [mNm] 55 [mNm] 


Joint spider axial 
displacement 


No specification 0mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-15) 
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変位： 0.78 ′/± 1 N･m
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C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１５
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変位： 0.00 mm/± 98 N


溶接YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１５


Part No.: 45220-08040 (JT31PC0023N) 
No. B-15 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 0.78’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-15 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-15 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.00 mm / ± 98 N


To
rq


ue
 (N


m
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 (N


m
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13) Out view and disassembled condition (No. B-17) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                       JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


JOINT disassembled                                Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm 1.52 [’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


27 [mNm] 48 [mNm] 
Joint spider axial 
displacement 


No specification 0.04mm/±98N 0.07mm/±98N 
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JOINT rotational deflection (No.B-17) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-17) 
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変位： 1.52 ′/± 1 N･m
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C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１７
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変位： 0.07 mm/± 98 N


溶接YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１７


Part No.: 45220-08040 (JT31PC0023N) 
No. B-17 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.52’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-17 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-17 


Weld YOKE 


Deflection (mm)


Deflection: 0.07 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.04 mm / ± 98 N


To
rq


ue
 (N


m
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m
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14) Out view and disassembled condition (No. B-19) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                          JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                                Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  0.85[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


169 [mNm] 67 [mNm] 


Joint spider axial 
displacement 


No specification 0.0mm/±98N 0.06mm/±98N 
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JOINT rotational deflection (No.B-19) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-19) 
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変位： 0.85 ′/± 1 N･m
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変位： 0.00 mm/± 98 N


C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１９
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変位： 0.06 mm/± 98 N


溶接YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－１９


Part No.: 45220-08040 (JT31PC0023N) 
No. B-19 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 0.85’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-19 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-19 


Weld YOKE 


Deflection (mm)


Deflection: 0.06 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.00 mm / ± 98 N
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 (N


m
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15) Out view and disassembled condition (No.B－20) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                       JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                               Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  1.1[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


54 [mNm] 55 [mNm] 
Joint spider axial 
displacement 


No specification 0mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-20) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-20) 
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変位： 1.10 ′/± 1 N･m
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変位： 0.00 mm/± 98 N


溶接YOKE側


品番 45220-08040(JT31PC0023N)
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C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－２０


Part No.: 45220-08040 (JT31PC0023N) 
No. B-20 


Displacement on 100R (mm)


To
rq


ue
 (N


m
) 


Deflection: 1.10’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-20 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-20 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.00 mm / ± 98 N
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16) Out view and disassembled condition (No. B-21) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                         JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                                 Thrust pieces 
 
 


(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  0.84[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


88 [mNm] 172 [mNm] 


Joint spider axial 
displacement 


No specification 0mm/±98N 0mm/±98N 
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JOINT rotational deflection (No.B-21) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-21) 
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変位： 0.84 ′/± 1 N･m
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変位： 0.00 mm/± 98 N


溶接YOKE側


品番 45220-08040(JT31PC0023N)
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C.N.I.YOKE側


品番 45220-08040(JT31PC0023N)
Ｎｏ．Ｂ－２１


Part No.: 45220-08040 (JT31PC0023N) 
No. B-21 


Displacement on 100R (mm)


To
rq


ue
 (N


m
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Deflection: 0.84’ / ± 1 N m


Part No. 45220-08040 (JT31PC0023N) 
No. B-21 


Deflection (mm)


Part No. 45220-08040 (JT31PC0023N) 
No. B-21 


Weld YOKE 


Deflection (mm)


Deflection: 0.00 mm / ± 98 N


C.N.I YOKE 


Deflection: 0.00 mm / ± 98 N
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17) Out view and disassembled condition (No. B-22) 
(1) Out view returned condition 


 
 
 
 
 
 
 
 
 
 
 
 


Out view (Returned condition)                         JOINT portion 
 
 
 
 
 
 
 
 
 
 
 
 
 


 JOINT disassembled                                Thrust pieces 
 


 
(2) Characteristics 
 


Measuring item 
Qualification at 


shipping 
Result 


JOINT rotational 
deflection 


8.5['] max/±lNm  4.19[’] 


(C.N.I.YOKE) (Weld YOKE) 
JOINT bending torque 200[mNm] max 


Joint is seized, N/A 30 [mNm] 
Joint spider axial 
displacement 


No specification 0mm/±98N 0.24mm/±98N 


* The bending torque of C.N.I. YOKE can not be measured by bending failure caused by rust. 


40/41 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


CONFIDENTIAL BUSINESS INFORMATION



1339695

テキストボックス

Attachment-Response 8-1-9







 
 
 
JOINT rotational deflection (No.B-22) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JOINT spider axial displacement (No.B-22) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


* The spider axis of C.N.I. YOKE can not be measured by bending failure caused by rust. 
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変位： 4.19 ′/± 1 N･m
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To: NSK Ltd.  
 
 
 
 
 
 


Investigation on the Seal Rings for Steering Joints of Warranty Parts 
 


Purpose 


To investigate the seal rings used for bearings of the seized steering joints (for 5 joints [20 pieces]) and investigate the 


cause of the seizure as steering joint failure occurred in the field. 


Investigated Parts 


Part name: Seal ring   Part number of your company: 7190-128   Code of our company: 1960 0082 01 


Conclusion 
・ As for the seal inner diameter, lap is remaining on all seals and defects such as wear track are not found on the fitting 


face of the seal inner diameter. 
・ On all seals used for the spider shafts on which rust is found, streak wear is found on ①lip and ②lip.  


There are also four seals on which no rust is found on the spider shaft but streak wear is found only on ①lip. 
・ Abnormal thermal degradation of rubber materials is not found on all seals. 


Based on the above investigation result, 
it can be determined that the bearing seizure occurred due to the mud water or the rust developed inside the bearing by 
the mud water and this may be because mud water entered from the seal.  


 as for the seven seals on which rust was found on the spider shaft, it can be assumed that mud water and such did not 
enter from the inner diameter as lap of the seal inner diameter was remaining and no defect was found on the fitting face 
of the inner diameter. Therefore, it can be assumed that mud water entered from the lip for some reasons and bearing 
seizure occurred due to the mud water or the rust developed inside the bearing by the mud water.  
The cause of entering of mud water from the lip cannot be identified only from the investigated parts because the relation 
with the contacting parts (how it was attached, etc.) is unknown.  
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Reference material 1 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material ＮＢＲ 


The number of parts to 
be investigated For 5 joints (for 5 cars), 20 pieces 


 


History of Investigated Parts 
< History > 


 No.1 No.2 No.3 No.4 No.5 
 Car model Sienna 


Date of vehicle 
completion Unknown  2004/9/22 Unknown  2004/2/25 2003/7/1 


Date of failure 
occurrence Unknown  2006/2/6 Unknown  2006/2/27 2006/3/2 


Travel distance Unknown  26280mile Unknown  27180mile 85112km 


< Failure condition> 
No. 1 to 5: Seizure 


< Photos of the supplied parts > 
 No.1                      No.2 


                          
 
 
 
 
 
 
 
 
         No.3                      No.4 


                          
 No.5 


 


Seal characteristic value 


Seal inner diameter ①Lip ②Lip 
Sample category 


Diameter of 
fitting part of 


spider seal 
(mm) Inner diameter (mm) Inner diameter 


(mm) 
Wear width 


(mm) Wear state Wear width 
(mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.18 9.98 [0.20] 15.21 [0.79] 1.10 Streak wear 0.90 Streak wear 69 Found 


Blue 10.18 9.99 [0.19] 15.33 [0.67] 1.00 Streak wear 0.80 Streak wear 70 Found 


Yellow 10.18 10.00 [0.18] 15.16 [0.84] 0.70 Smooth wear 0.30 Smooth wear 69 Not found 
No.1 


Green 10.18 9.99 [0.19] 15.08 [0.92] 1.00 Streak wear 0.75 Smooth wear 69 Found 


Pink 10.19 9.97 [0.22] 15.13 [0.87] 1.00 Streak wear 0.75 Streak wear 71 Found 


Blue 10.17 9.98 [0.19] 14.74 [1.26] 0.20 Smooth wear 0.40 Smooth wear 69 Not found 


Yellow 10.19 10.03 [0.16] 14.80 [1.20] 0.15 Smooth wear 0.80 Smooth wear 69 Not found 
No.2 


Green 10.18 10.02 [0.16] 14.80 [1.20] 0.10 Smooth wear 0.75 Smooth wear 68 Not found 


Pink 10.19 9.97 [0.22] 15.28 [0.72] 0.10 Smooth wear 0.75 Smooth wear 70 Not found 


Blue 10.18 9.98 [0.20] 15.06 [0.94] 0.70 Smooth wear 0.40 Smooth wear 68 Not found 


Yellow 10.19 9.98 [0.21] 15.37 [0.63] 0.80 Streak wear 1.00 Streak wear 69 Found 
No.3 


Green 10.19 10.03 [0.16] 15.14 [0.86] 0.75 Smooth wear 0.30 Smooth wear 70 Not found 


Pink 10.18 9.99 [0.19] 15.18 [0.82] 0.15 Streak wear 0.20 Smooth wear 68 Not found 


Blue 10.18 10.01 [0.17] 15.05 [0.95] 0.90 Streak wear 0.60 Streak wear 70 Found 


Yellow 10.17 10.03 [0.14] 15.18 [0.82] 0.15 Streak wear 0.50 Smooth wear 68 Not found 
No.4 


Green 10.18 10.02 [0.16] 15.05 [0.95] 0.15 Smooth wear 0.60 Smooth wear 71 Not found 


Pink 10.19 9.97 [0.22] 15.28 [0.72] 0.75 Streak wear 0.55 Smooth wear 70 Not found 


Blue 10.18 9.99 [0.19] 14.90 [1.10] 0.10 Smooth wear 0.30 Smooth wear 69 Not found 


Yellow 10.18 9.97 [0.21] 15.23 [0.77] 0.90 Streak wear 0.70 Streak wear 68 Found 
No.5 


Green 10.18 9.95 [0.23] 14.93 [1.07] 0.10 Smooth wear 0.40 Smooth wear 69 Not found 


New parts on other 
lots 


10.18 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - - - 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b.  The values of rubber hardness are just for reference as the measurement part is small.  
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Reference material 2-1. Projection view of seal ring cross-section (×10) and enlargement photos of lips 


(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-2. Projection view of seal ring cross-section (×10) and enlargement photos of lips 


(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-3. Projection view of seal ring cross-section (×10) and enlargement photos of lips 


(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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To: NSK Ltd.  
 
 
 
 
 
 


Investigation on the Seal Rings for Steering Joints of Warranty Parts 
 


Purpose 


To investigate the seal rings used for bearings of the steering joints on which failure occurred in the field (for 12 joints [48 
pieces]) and investigate the cause of the failure.  


Investigated Parts 


Part name: Seal ring   Part number of your company: 7190-128   Code of our company: 1960 0082 01 


Conclusion 
◇No. 1 to 6 and No.12  Failure condition: Heavy steering 
・ As for seal inner diameter, lap is remaining on all seals and defects such as wear track are not found on the fitting face of 


the seal inner diameter (see the figure below).  
・ On the seven seals used at the parts where rust is found on the spider shaft, streak wear is found on both ①lip and ②lip 


(see the figure below). There are also three seals on which no rust is found on the spider shaft but streak wear is found 
only on ①lip.  


・ Abnormal thermal degradation of rubber materials is not found on all seals.    
Based on the above investigation result,  
 as for the seven seals on which rust was found on the spider shaft, it can be assumed that mud water and such did not 


enter from the inner diameter as lip of the seal inner diameter was remaining and no defect was found on the fitting face 
of the inner diameter. Therefore, it can be assumed that mud water entered from the lip for some reasons and bearing 
seizure occurred due to the mud water or the rust developed inside the bearing by the mud water.  
The cause of entering of mud water from the lip cannot be identified only from the investigated parts because the relation 
with the contacting parts (how it was attached, etc.) is unknown.  


 
◇No. 7 to 10  Failure condition: Abnormal noise at steering rotation 
・ Although no rust was found on the spider shaft on No. 7 blue, it can be assumed that mud water was entering as there 


were streak wear on ①lip and ②lip.  
・ As for other seals, ①lip and ②lip had smooth wear and there were no failure found.  
Based on the above investigation result,  


the cause of the abnormal noise cannot be identified only from the investigated parts.  
 
◇No.11  Failure condition: Disassembled parts of durability vehicle tested in Higashifuji Technical Center. 
 There was no rust on the spider shaft. As for seals, both of ①lip and ②lip had smooth wear and there were no failure 


found.  
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Reference material 1-1 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material NBR 


The number of parts to 
be investigated For 12 joints (for 12 cars), 48 pieces 


 


History of Investigated Parts 
< History > 


 No.1 No.2 No.3 No.4 No.5 No.6 
Date of vehicle 


completion 2004/9/20 2004/8/10 2004/3/11 2003/11/26 2003/3/13 2004/5/11 


Date of failure 
occurrence 2006/5/25 2006/5/17 2006/5/4 2006/5/25 2005/8/6 2006/5/18 


Travel distance 21743 mile 25386 mile 28154 mile 33215 mile Unknown  31227 mile 


Failure condition Heavy steering Heavy steering Heavy steering Heavy steering Heavy steering Heavy steering


 
< Photos of the supplied parts > 


  No.1                      No.2 
                          
 
 
 
 
 
 
 
 
          No.3                      No.4 
        
 
 
 
 
 
 
 
                   


  No.5                      No.6 
 


Seal characteristic value 


Seal inner 
diameter ①Lip ②Lip Sample 


category 


Diameter of 
fitting part of 


spider seal (mm) Inner diameter 
(mm) 


Inner diameter 
(mm) 


Wear width 
(mm) Wear state Wear width (mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.18 10.03 [0.15] 15.15 [0.85] 1.00 Streak wear 1.50 Streak wear 68 Found 


Blue 10.19 10.01 [0.18] 15.12 [0.88] 0.20 Smooth wear 0.25 Smooth wear 68 Not found 


Yellow 10.19 10.03 [0.16] 15.34 [0.66] 0.70 Streak wear 0.50 Streak wear 67 Not found 
No.1 


Green 10.19 10.02 [0.17] 15.00 [1.00] 0.10 Smooth wear 0.50 Smooth wear 67 Not found 


Pink 10.18 9.97 [0.21] 15.33 [0.67] 0.75 Streak wear 1.50 Streak wear 69 Found 


Blue 10.18 9.99 [0.19] 15.18 [0.82] 0.70 Streak wear 1.00 Streak wear 67 Not found 


Yellow 10.19 9.99 [0.20] 15.27 [0.73] 1.00 Streak wear 0.70 Smooth wear 67 Not found 
No.2 


Green 10.18 10.00 [0.18] 14.90 [1.10] 0.10 Smooth wear 0.50 Smooth wear 67 Not found 


Pink 10.19 9.96 [0.23] 15.30 [0.70] 0.50 Smooth wear 0.20 Smooth wear 68 Not found 


Blue 10.19 10.01 [0.18] 14.98 [1.02] 0.10 Smooth wear 0.25 Smooth wear 70 Not found 


Yellow 10.18 10.00 [0.18] 15.26 [0.74] 0.40 Streak wear 1.50 Streak wear 69 Found 
No.3 


Green 10.19 9.97 [0.22] 15.01 [0.99] 0.10 Smooth wear 0.60 Smooth wear 68 Not found 


Pink 10.19 9.98 [0.21] 15.25 [0.75] 0.30 Smooth wear 0.40 Smooth wear 69 Not found 


Blue 10.19 10.01 [0.18] 15.39 [0.61] 1.20 Streak wear 0.90 Streak wear 69 Found 


Yellow 10.18 9.98 [0.20] 15.13 [0.87] 0.75 Streak wear 0.65 Smooth wear 69 Not found 
No.4 


Green 10.18 10.02 [0.16] 15.11 [0.89] 0.15 Smooth wear 0.50 Smooth wear 70 Not found 


Pink 10.19 9.97 [0.22] 15.37 [0.63] 1.25 Streak wear 1.00 Streak wear 68 Found 


Blue 10.18 9.95 [0.23] 15.10 [0.90] 0.80 Streak wear 0.40 Smooth wear 67 Not found 


Yellow 10.18 10.03 [0.15] 15.36 [0.64] 1.00 Streak wear 0.60 Streak wear 69 Not found 
No.5 


Green 10.19 9.98 [0.21] 14.81 [1.19] 0.15 Smooth wear 0.50 Smooth wear 68 Not found 


Pink 10.18 9.99 [0.19] 15.17 [0.83] 0.30 Smooth wear 0.40 Smooth wear 68 Not found 


Blue 10.18 10.03 [0.15] 15.32 [0.68] 0.90 Streak wear 0.75 Streak wear 69 Found 


Yellow 10.18 9.99 [0.19] 15.14 [0.86] 0.30 Streak wear 1.00 Streak wear 70 Not found 
No.6 


Green 10.18 10.01 [0.17] 15.03 [0.97] 0.20 Smooth wear 0.80 Smooth wear 68 Not found 


New parts on 
other lots 


10.19 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - 


- 
- 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b. The values of rubber hardness are just for reference as the measurement part is small.  
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Reference material 1-2 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material NBR 


The number of parts to 
be investigated For 12 joints (for 12 cars), 48 pieces 


 


History of Investigated Parts 
< History > 


 No.7 No.8 No.9 No.10 No.11 No.12 
Date of vehicle 


completion 2004/3/2 2004/3/17 2003/7/29 2003/6/4 Unknown  Unknown 


Date of failure 
occurrence 2006/5/25 2006/4/28 2006/5/31 2006/5/29 Unknown  2006/5/29 


Travel distance 30865 mile 26892mile 36881mile 21021mile Unknown  Unknown 


Failure condition 
Abnormal noise 


at steering 
rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise at 
steering rotation 


Disassembled 
parts of durability 


vehicle of 
Higashifuji 


Heavy steering


 
< Photos of the supplied parts > 


   No.7                         No.8 
                          
 
 
 
 
 
 
 
 
          No.9                        No.10 
        
 
 
 
 
 
 
 
                   


 No.11                       No.12 
 


Seal characteristic value 


Seal inner 
diameter ①Lip ②Lip Sample 


category 


Diameter of 
fitting part of 


spider seal (mm) Inner diameter 
(mm) 


Inner diameter 
(mm) 


Wear width 
(mm) Wear state Wear width 


(mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.19 9.99 [0.20] 14.92 [1.08] 0.15 Smooth wear 0.30 Smooth wear 67 Not found


Blue 10.19 9.97 [0.22] 15.29 [0.71] 1.00 Streak wear 0.75 Streak wear 67 Not found


Yellow 10.19 9.96 [0.23] 15.18 [0.82] 0.30 Smooth wear 0.75 Smooth wear 67 Not found
No.7


Green 10.18 9.97 [0.21] 14.82 [1.18] 0.20 Smooth wear 0.50 Smooth wear 67 Not found


Pink 10.18 10.02 [0.16] 15.00 [1.00] 0.10 Smooth wear 0.50 Smooth wear 70 Not found


Blue 10.19 10.01 [0.18] 15.10 [0.90] 0.15 Smooth wear 0.20 Smooth wear 69 Not found


Yellow 10.19 10.01 [0.18] 14.93 [1.07] 0.10 Smooth wear 0.10 Smooth wear 68 Not found
No.8


Green 10.19 10.00 [0.19] 14.99 [1.01] 0.15 Smooth wear 0.10 Smooth wear 69 Not found


Pink 10.18 10.00 [0.18] 15.17 [0.83] 0.25 Smooth wear 1.00 Smooth wear 68 Not found


Blue 10.18 9.99 [0.19] 15.08 [0.92] 0.25 Smooth wear 0.30 Smooth wear 67 Not found


Yellow 10.18 9.98 [0.20] 15.16 [0.84] 0.30 Smooth wear 0.60 Smooth wear 67 Not found
No.9


Green 10.18 9.98 [0.20] 15.18 [0.82] 0.20 Smooth wear 0.90 Smooth wear 68 Not found


Pink 10.19 10.00 [0.19] 15.11 [0.89] 0.10 Smooth wear 0.20 Smooth wear 68 Not found


Blue 10.18 10.00 [0.18] 15.08 [0.92] 0.10 Smooth wear 0.25 Smooth wear 68 Not found


Yellow 10.19 10.03 [0.16] 15.13 [0.87] 0.10 Smooth wear 0.50 Smooth wear 70 Not found
No.10


Green 10.18 10.02 [0.16] 15.34 [0.66] 0.25 Smooth wear 0.15 Smooth wear 69 Not found


Pink 10.19 10.03 [0.16] 15.21 [0.79] 0.10 Smooth wear 0.50 Smooth wear 70 Not found


Blue 10.18 10.01 [0.17] 15.08 [0.92] 0.15 Smooth wear 0.15 Smooth wear 69 Not found


Yellow 10.19 10.00 [0.19] 15.17 [0.83] 0.15 Smooth wear 0.40 Smooth wear 70 Not found
No.11


Green 10.19 10.01 [0.18] 15.17 [0.83] 0.10 Smooth wear 0.60 Smooth wear 69 Not found


Pink 10.19 10.04 [0.15] 15.10 [0.90] 0.20 Smooth wear 0.20 Smooth wear 71 Not found


Blue 10.19 10.05 [0.14] 15.43 [0.57] 0.30 Streak wear 0.80 Streak wear 73 Found 


Yellow 10.19 10.05 [0.14] 15.43 [0.57] 0.25 Smooth wear 0.50 Smooth wear 71 Not found
No.12


Green 10.19 10.02 [0.17] 15.50 [0.50] 0.30 Smooth wear 0.50 Smooth wear 71 Not found


New parts on 
other lots 


10.19 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - - - 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b. The values of rubber hardness are just for reference as the measurement part is small.  
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Reference material 2-1. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-2. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-3. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-4. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-5. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-6. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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To: NSK Ltd.  
 
 
 
 
 
 
 


Investigation on the Seal Rings for Steering Joints of Warranty Parts 
 


Purpose 


To investigate the seal rings used for bearings of the steering joints on which failure occurred in the field (for 11 joints [44 
pieces]) and investigate the cause of the failure.  


Investigated Parts 


Part name: Seal ring   Part number of your company: 7190-128   Code of our company: 1960 0082 01 


Conclusion 
◇A-1, A-2, B-1 to 5 and B-22  Failure condition: Heavy steering 
・ As for seal inner diameter, lap is remaining on all seals and defects such as wear track are not found on the fitting face of 


the seal inner diameter (see the figure below).  
・ On the 14 seals used at the parts where rust is found on the spider shaft, streak wear is found on both ①lip and ②lip 


(see the figure below).  Excluding B-3 green.  There are also 9 seals on which no rust is found on the spider shaft but 
streak wear is found only on ①lip.  


・ Abnormal thermal degradation of rubber materials is not found on all seals.    
Based on the above investigation result,  
 as for the 14 seals on which rust was found on the spider shaft, it can be assumed that mud water and such did not enter 


from the inner diameter as lap of the seal inner diameter was remaining and no defect was found on the fitting face of the 
inner diameter. Therefore, it can be assumed that mud water entered from the lip for some reasons and bearing seizure 
occurred due to the mud water or the rust developed inside the bearing by the mud water. Failure due to manufacturing 
are also not found.  
The cause of entering of mud water from the lip cannot be identified only from the investigated parts because the relation 
with the contacting parts (how it was attached, etc.) is unknown.  


◇A-3 Failure condition: Abnormal knocking noise 
・ It can be assumed that mud water was entering since there were two seals on which rust was found on the spider shaft 


and streak wear was found on ①lip and ②lip and there were two seals on which no rust was found on the spider shaft 
but streak wear was found on ①lip and ②lip.  However, the cause of the abnormal noise cannot be identified.  


◇A-4 Failure condition: Unknown 
・ It can be assumed that mud water was entering since there were two seals on which rust was found on the spider shaft 


and streak wear was found on ①lip and ②lip and there were one seal on which no rust was found on the spider shaft 
but streak wear was found only on ①lip.  


◇A-5 Failure condition: Abnormal noise at steering rotation 
・ Although a spot of rust was found on the spider shaft, each seal had smooth wear and there were no failure found.  
According to the above investigation result, the cause of the rust  
development and the abnormal noise cannot be identified only  
from the investigated parts.  
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Reference material 1-1 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material NBR 


The number of parts to 
be investigated For 11 joints (for 11 cars), 44 pieces 


 


History of Investigated Parts 
< History > 


 A-1 A-2 A-3 A-4 A-5 
L/O date 2004/4/15 2004/3/12 2003/4/14 2003/7/9 2004/4/7 


Date of failure 
occurrence 2006/5/26 2006/5/18 2006/5/30 2006/5/16 2006/5/18 


Travel distance 36010 mile 21983 mile 22633 mile 22149 mile 35162 mile 


Failure condition Heavy steering Heavy steering Abnormal 
knocking noise Unknown  


Abnormal noise 
at steering 


rotation 
 
< Photos of the supplied parts > 


  A-1                      A-2 
                          
 
 
 
 
 
 
 
 
           A-3                       A-4 
        
 
 
 
 
 
 
 
                   


  A-5                      
 


Seal characteristic value 


Seal inner 
diameter ①lip ②lip Sample 


category 


Diameter of 
fitting part of 


spider seal (mm) Inner diameter 
(mm) 


Inner diameter 
(mm) 


Wear width 
(mm) Wear state Wear width 


(mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.19 10.02 [0.17] 14.95 [1.05] 0.20 Smooth wear 0.20 Smooth wear 70 Not found 


Blue 10.18 10.03 [0.15] 15.03 [0.97] 1.00 Streak wear 1.40 Streak wear 69 Found 


Yellow 10.18 10.01 [0.17] 15.01 [0.99] 1.00 Streak wear 0.80 Smooth wear 70 Not found 
A-1 


Green 10.19 10.02 [0.17] 14.93 [1.07] 0.20 Smooth wear 0.50 Smooth wear 68 Not found 


Pink 10.18 9.98 [0.20] 14.96 [1.04] 0.30 Smooth wear 1.50 Smooth wear 67 Not found 


Blue 10.19 10.00 [0.19] 14.90 [1.10] 0.80 Streak wear 0.50 Streak wear 66 Found 


Yellow 10.19 10.00 [0.19] 15.03 [0.97] 0.80 Streak wear 0.50 Smooth wear 69 Not found 
A-2 


Green 10.19 9.97 [0.22] 14.97 [1.03] 0.30 Smooth wear 0.50 Smooth wear 66 Not found 


Pink 10.19 9.97 [0.22] 15.10 [0.90] 1.20 Streak wear 1.00 Streak wear 69 Found 


Blue 10.18 9.96 [0.22] 15.26 [0.74] 1.00 Streak wear 0.80 Streak wear 67 Found 


Yellow 10.19 9.98 [0.21] 15.18 [0.82] 1.30 Streak wear 1.00 Streak wear 69 Not found 
A-3 


Green 10.18 9.95 [0.23] 15.30 [0.70] 1.00 Streak wear 1.40 Streak wear 67 Not found 


Pink 10.18 10.01 [0.17] 15.04 [0.96] 0.30 Smooth wear 0.20 Smooth wear 70 Not found 


Blue 10.18 10.02 [0.16] 15.13 [0.87] 1.00 Streak wear 1.00 Streak wear 72 Found 


Yellow 10.18 10.03 [0.15] 14.98 [1.02] 1.00 Streak wear 0.50 Streak wear 72 Found 
A-4 


Green 10.19 10.00 [0.19] 15.15 [0.85] 0.80 Streak wear 0.90 Smooth wear 70 Not found 


Pink 10.19 10.06 [0.13] 15.10 [0.90] 0.20 Smooth wear 0.80 Smooth wear 68 Found 


Blue 10.19 10.03 [0.13] 15.03 [0.97] 0.10 Smooth wear 0.80 Smooth wear 70 Not found 


Yellow 10.18 10.05 [0.13] 15.17 [0.83] 0.10 Smooth wear 0.10 Smooth wear 71 Not found 
A-5 


Green 10.18 10.03 [0.15] 15.01 [0.99] 0.10 Smooth wear 0.50 Smooth wear 68 Not found 


New parts on 
other lots 


10.19 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - - - 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b. The values of rubber hardness are just for reference as the measurement part is small.  
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Reference material 1-2 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material NBR 


The number of parts to 
be investigated For 11 joints (for 11 cars), 44 pieces 


 


History of Investigated Parts 
< History > 


 B-1 B-2 B-3 B-4 B-5 B-22 


L/O date 2004/4/1 2004/3/30 2004/3/30 2004/3/3 2004/7/2 2004/5/13 
Date of failure 


occurrence 2006/5/8 Unknown  2006/6/9 2006/6/5 2006/6/13 2006/5/31 


Travel distance 30187 mile Unknown  34957mile 30330mile 19404mile 27809mile 


Failure condition Heavy steering Heavy steering Heavy steering Heavy steering Heavy steering Heavy steering


 
< Photos of the supplied parts > 


  B-1                      B-2 
                          
 
 
 
 
 
 
 
 
           B-3                      B-4 
        
 
 
 
 
 
 
 
                   


  B-5                     B-22 
 


Seal characteristic value 


Seal inner 
diameter ①lip ②lip Sample 


category 


Diameter of 
fitting part of 


spider seal (mm) Inner diameter 
(mm) 


Inner diameter 
(mm) 


Wear width 
(mm) Wear state Wear width 


(mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.19 10.06 [0.13] 15.16 [0.84] 1.00 Streak wear 1.00 Streak wear 67 Found 


Blue 10.19 10.01 [0.18] 15.30 [0.70] 0.30 Smooth wear 0.50 Smooth wear 66 Not found


Yellow 10.19 10.05 [0.14] 15.25 [0.75] 1.00 Streak wear 1.50 Streak wear 68 Found 
B-1 


Green 10.19 10.03 [0.16] 15.10 [0.90] 0.60 Streak wear 0.50 Smooth wear 68 Not found


Pink 10.18 9.96 [0.22] 15.20 [0.80] 0.80 Streak wear 0.60 Smooth wear 69 Not found


Blue 10.19 9.98 [0.21] 15.15 [0.85] 0.50 Streak wear 0.30 Smooth wear 67 Not found


Yellow 10.19 10.01 [0.18] 15.13 [0.87] 1.00 Streak wear 1.30 Streak wear 68 Found 
B-2 


Green 10.19 9.96 [0.23] 15.20 [0.80] 1.00 Streak wear 0.40 Smooth wear 69 Not found


Pink 10.18 10.05 [0.13] 15.37 [0.63] 1.40 Streak wear 1.50 Smooth wear 68 Not found


Blue 10.19 9.99 [0.20] 15.15 [0.85] 1.00 Streak wear 1.50 Streak wear 70 Found 


Yellow 10.19 10.03 [0.16] 15.30 [0.70] 1.00 Streak wear 1.30 Streak wear 71 Found 
B-3 


Green 10.18 10.01 [0.17] 15.13 [0.87] 1.00 Streak wear 0.30 Smooth wear 71 Found 


Pink 10.18 9.97 [0.21] 15.23 [0.77] 0.40 Smooth wear 0.50 Smooth wear 66 Not found


Blue 10.18 9.99 [0.19] 15.27 [0.73] 0.30 Streak wear 1.20 Streak wear 66 Found 


Yellow 10.19 10.00 [0.19] 15.14 [0.86] 0.20 Smooth wear 0.80 Smooth wear 68 Not found
B-4 


Green 10.19 10.03 [0.16] 15.12 [0.88] 0.20 Smooth wear 1.00 Smooth wear 68 Not found


Pink 10.19 9.98 [0.21] 15.09 [0.91] 1.00 Streak wear 0.60 Streak wear 68 Found 


Blue 10.18 10.02 [0.16] 15.11 [0.89] 1.00 Streak wear 0.50 Streak wear 69 Found 


Yellow 10.18 9.99 [0.19] 15.03 [0.97] 1.00 Streak wear 1.20 Streak wear 69 Found 
B-5 


Green 10.18 10.01 [0.17] 15.01 [0.99] 0.10 Smooth wear 1.00 Smooth wear 69 Not found


Pink 10.19 9.98 [0.21] 15.26 [0.74] 0.50 Streak wear 0.50 Streak wear 66 Found 


Blue 10.18 9.98 [0.20] 15.19 [0.81] 1.00 Streak wear 1.00 Streak wear 66 Found 


Yellow 10.19 9.99 [0.20] 15.02 [0.98] 0.50 Smooth wear 0.30 Smooth wear 66 Not found
B-22 


Green 10.18 9.97 [0.21] 14.99 [1.01] 0.10 Smooth wear 0.30 Smooth wear 67 Not found


New parts on 
other lots 


10.19 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - - - 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b. The values of rubber hardness are just for reference as the measurement part is small.  
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Reference material 2-1. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-2. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-3. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-4. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-5. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-6. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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To: NSK Ltd.  
 
 
 
 
 


Investigation on the Seal Rings for Steering Joints of Warranty Parts 


Purpose 
To investigate the seal rings used for bearings of the steering joints on which failure occurred in the field (for 16 joints [64 
pieces]) and investigate the cause of the failure.  


Investigated Parts 
Part name: Seal ring   Parts number of your company: 7190-128   Code of our company: 1960 0082 01 


Failure Condition 
Abnormal noise at steering rotation 


Conclusion 


◇B-10 (Rust was found on the spider shaft) 


Conclusion: The cause of the abnormal noise can be assumed to be rust development on the spider shaft due to entering of 
mud water etc. 


・There are 3/4 seals on which rust is found on all spider shafts and streak wear is found on both ①lip and ②lip. There are 1/4 
seals on which smooth wear is found.  


・As for seal inner diameter, lap is remaining on all seals and defects such as wear track are not found on the fitting face of the 
inner diameter.  


・Abnormal thermal degradation of rubber materials is not found on all seals. 


Based on the above, it can be assumed that mud water and such did not enter from the inner diameter as lap of the seal inner 
diameter was remaining on every seal and no defect was found on the fitting face.  


Therefore, it can be assumed that mud water entered from the lip for some reasons and that it caused the rust development on 
the spider shaft. However, the cause of entering of mud water from the lip cannot be identified only from the investigated parts 
because the relation with the contacting parts (how it was attached, etc.) is unknown. Failure due to manufacturing are also not 
found.  


◇B-11 (No rust was found on the spider shaft) 


Conclusion: There are 1/4 seals on which no rust is found on the spider shaft but streak wear is found on both ①lip and 
②lip. Mud water may have entered and the abnormal noise can be assumed to be due to nipping of foreign matters such 
as mud water.  


・There are 1/4 seals on which rust is not found on all part of the spider shaft but streak wear is found on both ①lip and ②lip. 
The remaining 3/4 seals have smooth wear on both ①lip and ②lip.  


・As for seal inner diameter, lap is remaining on all seals and defects such as wear track are not found on the fitting face of the 
inner diameter. 


・Abnormal thermal degradation of rubber materials is not found on all seals. 


Based on the above, it can be assumed that mud water and such did not enter from the inner diameter as lap of the seal inner 
diameter was remaining on every seal and no defect was found on the fitting face. 


Therefore, it can be assumed that mud water entered for some reasons from the lip of the seal on which streak wear is found 
on both ①lip and ②lip.  However, the cause of entering of mud water from the lip cannot be identified only from the 
investigated parts because the relation with the contacting parts (how it was attached, etc.) is unknown. Failure due to 
manufacturing are also not found. 


◇About samples other than B-10 and 11 (No rust was found on the spider shaft) 


Conclusion: No defect is found on the spider shafts and seals and the cause of the abnormal noise cannot be identified.  


・No rust is found on the spider shafts and both ①lip and ②lip of each seal have smooth wear.  
・As for seal inner diameter, lap is remaining on all seals and defects  


such as wear track are not found on the fitting face of the inner diameter. 
・Abnormal thermal degradation of rubber materials is not found on all seals. 


Based on the above investigation result, no defect can be found  
on the seals and the cause of the abnormal noise cannot be identified.  
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Reference material 1-1 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material ＮＢＲ 


The number of parts to 
be investigated For 16 joints (for 16 cars), 64 pieces 


 


History of Investigated Parts 
< History > 


 A-9 B-7 B-8 B-9 B-10 B-11 
L/O date 2003/5/8 2004/4/5 2004/2/4 2003/11/6 2003/10/10 2003/9/23 


Date of failure 
occurrence 2006/5/29 2006/5/16 2006/5/30 2006/6/13 2006/6/8 2006/6/13 


Travel distance 35499mile 28884mile 30287mile 32964mile 27693mile 29329mile 


Failure condition 
Abnormal noise 


at steering 
rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 
 
< Photos of the supplied parts > 


 A-9                      B-7 
                          
 
 
 
 
 
 
 
 
          B-8                       B-9 
        
 
 
 
 
 
 
 
                   


B-10                      B-11 
 


Seal characteristic value 


Seal inner 
diameter ①lip ②lip Sample 


category 


Diameter of 
fitting part of 


spider seal (mm) Inner diameter 
(mm) 


Inner diameter 
(mm) 


Wear width 
(mm) Wear state Wear width 


(mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.20 10.04 [0.16] 15.00 [1.00] 0.10 Smooth wear 0.40 Smooth wear 72 Not found 


Blue 10.19 9.99 [0.20] 15.09 [0.91] 0.10 Smooth wear 0.30 Smooth wear 69 Not found 


Yellow 10.19 10.07 [0.12] 15.02 [0.98] 0.20 Smooth wear 0.70 Smooth wear 70 Not found 
A-9 


Green 10.19 10.00 [0.19] 15.01 [0.99] 0.30 Smooth wear 0.50 Smooth wear 71 Not found 


Pink 10.18 9.99 [0.19] 15.04 [0.96] 0.30 Smooth wear 0.40 Smooth wear 71 Not found 


Blue 10.20 9.99 [0.21] 15.02 [0.98] 0.20 Smooth wear 0.50 Smooth wear 71 Not found 


Yellow 10.19 10.02 [0.17] 15.02 [0.98] 0.10 Smooth wear 0.80 Smooth wear 72 Not found 
B-7 


Green 10.18 10.02 [0.16] 15.02 [0.98] 0.10 Smooth wear 0.60 Smooth wear 72 Not found 


Pink 10.19 9.93 [0.26] 14.92 [1.08] 0.10 Smooth wear 0.50 Smooth wear 70 Not found 


Blue 10.19 9.98 [0.21] 15.21 [0.79] 0.40 Smooth wear 0.30 Smooth wear 69 Not found 


Yellow 10.19 9.95 [0.24] 14.97 [1.03] 0.10 Smooth wear 0.70 Smooth wear 70 Not found 
B-8 


Green 10.19 9.98 [0.21] 15.26 [0.74] 0.80 Smooth wear 0.30 Smooth wear 70 Not found 


Pink 10.18 9.95 [0.23] 15.08 [0.92] 0.30 Smooth wear 0.30 Smooth wear 72 Not found 


Blue 10.19 9.97 [0.22] 14.89 [1.11] 0.20 Smooth wear 0.60 Smooth wear 71 Not found 


Yellow 10.19 9.99 [0.20] 14.97 [1.03] 0.10 Smooth wear 0.30 Smooth wear 72 Not found 
B-9 


Green 10.18 9.99 [0.19] 14.94 [1.06] 0.10 Smooth wear 1.00 Smooth wear 71 Not found 


Pink 10.19 10.00 [0.19] 15.41 [0.59] 0.10 Smooth wear 0.80 Smooth wear 69 Found 


Blue 10.18 10.01 [0.17] 15.30 [0.70] 1.00 Streak wear 0.50 Streak wear 69 Found 


Yellow 10.20 9.98 [0.22] 15.34 [0.66] 1.00 Streak wear 0.60 Streak wear 69 Found 
B-10


Green 10.19 10.03 [0.16] 15.50 [0.50] 1.20 Streak wear 0.80 Streak wear 70 Found 


Pink 10.19 10.00 [0.19] 15.00 [1.00] 1.50 Streak wear 1.00 Streak wear 71 Not found 


Blue 10.20 9.99 [0.21] 14.95 [1.05] 0.30 Smooth wear 0.60 Smooth wear 70 Not found 


Yellow 10.18 9.99 [0.19] 14.93 [1.07] 0.10 Smooth wear 0.50 Smooth wear 70 Not found 
B-11


Green 10.19 9.98 [0.21] 14.93 [1.07] 0.20 Smooth wear 0.50 Smooth wear 70 Not found 


New parts on 
other lots 


10.19 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - - - 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b. The values of rubber hardness are just for reference as the measurement part is small.  
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Reference material 1-2 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material ＮＢＲ 


The number of parts to 
be investigated For 16 joints (for 16 cars), 64 pieces 


 


History of Investigated Parts 
< History > 


 B-12 B-13 B-14 B-15 B-16 B-17 
L/O date 2003/7/25 2004/3/3 2003/7/2 2003/6/23 2003/5/2 2003/6/6 


Date of failure 
occurrence 2006/5/26 2006/6/1 2006/5/24 2006/6/14 2006/6/2 2006/6/8 


Travel distance 34531mile 26089mile 25563mile 30890mile 28253mile 36708mile 


Failure condition 
Abnormal noise 


at steering 
rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 
 
< Photos of the supplied parts > 


 B-12                      B-13 
                         
 
 
 
 
 
 
 
 
          B-14                       B-15 
        
 
 
 
 
 
 
 
                   


 B-16                      B-17 
 


Seal characteristic value 


Seal inner 
diameter ①lip ②lip Sample 


category 


Diameter of 
fitting part of 


spider seal (mm) Inner diameter 
(mm) 


Inner diameter 
(mm) 


Wear width 
(mm) Wear state Wear width 


(mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.19 10.04 [0.15] 15.09 [0.91] 0.30 Smooth wear 0.40 Smooth wear 70 Not found


Blue 10.19 10.02 [0.17] 15.07 [0.93] 0.30 Smooth wear 0.30 Smooth wear 69 Not found


Yellow 10.19 10.02 [0.17] 15.11 [0.89] 0.10 Smooth wear 0.50 Smooth wear 71 Not found
B-12


Green 10.19 10.02 [0.17] 15.04 [0.96] 0.10 Smooth wear 0.10 Smooth wear 70 Not found


Pink 10.18 9.99 [0.19] 14.95 [1.05] 0.10 Smooth wear 0.50 Smooth wear 69 Not found


Blue 10.19 9.97 [0.22] 14.87 [1.13] 0.30 Smooth wear 0.30 Smooth wear 69 Not found


Yellow 10.19 9.96 [0.23] 14.88 [1.12] 0.10 Smooth wear 0.30 Smooth wear 69 Not found
B-13


Green 10.19 9.99 [0.20] 14.93 [1.07] 0.10 Smooth wear 0.40 Smooth wear 70 Not found


Pink 10.18 10.03 [0.15] 15.11 [0.89] 0.90 Smooth wear 0.60 Smooth wear 71 Not found


Blue 10.19 10.03 [0.16] 14.89 [1.11] 0.50 Smooth wear 1.20 Smooth wear 70 Not found


Yellow 10.19 10.01 [0.18] 15.30 [0.70] 0.10 Smooth wear 0.10 Smooth wear 72 Not found
B-14


Green 10.18 10.02 [0.16] 14.80 [1.20] 0.40 Smooth wear 0.80 Smooth wear 71 Not found


Pink 10.18 10.06 [0.12] 15.08 [0.92] 0.10 Smooth wear 0.30 Smooth wear 70 Not found


Blue 10.18 10.03 [0.15] 15.00 [1.00] 0.10 Smooth wear 0.40 Smooth wear 69 Not found


Yellow 10.19 10.04 [0.15] 14.99 [1.01] 0.30 Smooth wear 0.30 Smooth wear 71 Not found
B-15


Green 10.19 10.00 [0.19] 15.11 [0.89] 0.20 Smooth wear 0.70 Smooth wear 71 Not found


Pink 10.19 9.97 [0.22] 14.92 [1.08] 0.10 Smooth wear 0.60 Smooth wear 69 Not found


Blue 10.18 9.99 [0.19] 14.97 [1.03] 0.20 Smooth wear 0.70 Smooth wear 69 Not found


Yellow 10.18 9.98 [0.20] 14.98 [1.02] 0.40 Smooth wear 0.30 Smooth wear 70 Not found
B-16


Green 10.18 10.00 [0.18] 15.04 [0.96] 0.10 Smooth wear 0.30 Smooth wear 69 Not found


Pink 10.19 9.97 [0.22] 15.12 [0.88] 0.10 Smooth wear 0.30 Smooth wear 70 Not found


Blue 10.18 9.97 [0.21] 15.11 [0.89] 0.10 Smooth wear 0.30 Smooth wear 70 Not found


Yellow 10.19 9.98 [0.21] 15.13 [0.87] 0.10 Smooth wear 0.90 Smooth wear 70 Not found
B-17


Green 10.18 10.00 [0.18] 15.06 [0.94] 0.30 Smooth wear 0.30 Smooth wear 71 Not found


New parts on 
other lots 


10.19 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - - - 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b. The values of rubber hardness are just for reference as the measurement part is small.  


 


Se
al


 in
ne


r 
di


am
et


er
 In
ne


r d
ia


m
et


er
 o


f 
①


lip
 


×
 


②Lip  


Measurement position for rubber hardness 


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


 
CONFIDENTIAL BUSINESS INFORMATION 



1339695

テキストボックス

Attachment-Response 8-2-4







4/12


Reference material 1-3 
Investigated Parts Investigation Result 


 
Seal category Seal ring 


Part number of your 
company 7190-128 


Code of our company 1960 0082 01 


Rubber material ＮＢＲ 


The number of parts to 
be investigated For 16 joints (for 16 cars), 64 pieces 


 


History of Investigated Parts 
< History > 


 B-18 B-19 B-20 B-21 
L/O date 2003/4/24 2003/4/16 2003/4/4 2003/3/19 


Date of failure 
occurrence 2006/6/6 2006/4/20 Unknown  Unknown  


Travel distance 25072mile 20432mile Unknown  Unknown  


Failure condition 
Abnormal noise 


at steering 
rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 


Abnormal noise 
at steering 


rotation 
 
< Photos of the supplied parts > 


 B-18                      B-19 
                         
 
 
 
 
 
 
 
 
          B-20                       B-21 
        
 
 
 
 
 
 
                   


Seal characteristic value 


Seal inner 
diameter ①lip ②lip Sample 


category 


Diameter of 
fitting part of 


spider seal (mm) Inner diameter 
(mm) 


Inner diameter 
(mm) 


Wear width 
(mm) Wear state Wear width 


(mm) Wear state 


Rubber 
hardness 
(IRHD) 


Rust on 
spider shaft


Pink 10.19 9.99 [0.20] 14.99 [1.01] 0.10 Smooth wear 0.30 Smooth wear 70 Not found


Blue 10.19 9.99 [0.20] 14.85 [1.15] 0.10 Smooth wear 0.30 Smooth wear 71 Not found


Yellow 10.19 9.98 [0.21] 14.93 [1.07] 0.30 Smooth wear 0.30 Smooth wear 69 Not found
B-18


Green 10.19 9.98 [0.21] 14.97 [1.03] 0.10 Smooth wear 0.50 Smooth wear 69 Not found


Pink 10.18 10.01 [0.17] 14.81 [1.19] 0.30 Smooth wear 0.60 Smooth wear 70 Not found


Blue 10.19 9.99 [0.20] 14.84 [1.16] 0.20 Smooth wear 0.50 Smooth wear 70 Not found


Yellow 10.19 10.01 [0.18] 14.81 [1.19] 0.30 Smooth wear 0.20 Smooth wear 71 Not found
B-19


Green 10.19 9.96 [0.23] 14.84 [1.16] 0.30 Smooth wear 0.40 Smooth wear 71 Not found


Pink 10.18 9.96 [0.22] 15.24 [0.76] 0.10 Smooth wear 0.30 Smooth wear 72 Not found


Blue 10.19 10.03 [0.16] 15.14 [0.86] 0.30 Smooth wear 0.50 Smooth wear 69 Not found


Yellow 10.19 10.02 [0.17] 15.16 [0.84] 0.40 Smooth wear 0.50 Smooth wear 70 Not found
B-20


Green 10.18 10.02 [0.16] 15.09 [0.91] 0.10 Smooth wear 0.60 Smooth wear 71 Not found


Pink 10.18 10.03 [0.15] 15.24 [0.76] 0.50 Smooth wear 0.30 Smooth wear 71 Not found


Blue 10.18 10.01 [0.17] 15.04 [0.96] 0.30 Smooth wear 0.60 Smooth wear 71 Not found


Yellow 10.19 10.03 [0.16] 15.22 [0.78] 0.20 Smooth wear 0.60 Smooth wear 72 Not found
B-21


Green 10.19 10.02 [0.17] 15.05 [0.95] 0.40 Smooth wear 0.50 Smooth wear 72 Not found


New parts on 
other lots 


10.19 
(Average of the 


above) 


9.86 
[0.33] 


14.66 
[1.34] - - - - 68 - 


Note) a. Numbers in the square brackets [ ] indicate lap. Outside diameter of the bearing cup to  
calculate ①lip lap is φ16.  


 b. The values of rubber hardness are just for reference as the measurement part is small.  
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Reference material 2-1. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-2. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  


B-8 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


B-9 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Seal category: Pink 


 
①Lip 


②Lip 


Seal category: Blue 


①Lip 


②Lip 


Seal category: Yellow 


①Lip 


②Lip 


Seal category: Green 


①Lip 


②Lip 


Seal category: Pink 


①Lip 


②Lip 


Seal category: Blue 


①Lip 


②Lip 


 


Seal category: Yellow 


①Lip 


②Lip 


Seal category: Green 


①Lip 


②Lip 


Smooth wear Smooth wear Smooth wear
Smooth wear


Smooth wearSmooth wearSmooth wearSmooth wear 


Smooth wear
Smooth wear


Smooth wear
Smooth wear


Smooth wear
Smooth wearSmooth wearSmooth wear


CONFIDENTIAL BUSINESS INFORMATION 


 
 
 
 
 
 


 
CONFIDENTIAL BUSINESS INFORMATION 



1339695

テキストボックス

Attachment-Response 8-2-4







7/12


Reference material 2-3. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-4. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-5. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-6. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-7. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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Reference material 2-8. Projection view of seal ring cross-section (×10) and enlargement photos of lips 
(The broken lines indicate the form when the part was new. The wear width was measured under a reading microscope.)  
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APPROVED: S. IKEDA ISSUE NO: NE-03-06012 
CHECKED: Y. KANAZAWA DATE: JANUARY 20, 2006 


IN CHARGE: V. MARTINEZ TOTAL PAGES: 3 
CUSTOMER: MODEL/YR:  PART NUMBER/REV:  


TOYOTA 228W/2005 JT31PC0023N 
TITLE: 228W Intermediate Shaft Joint seized 
 
Background: 
 
Toyota has received on dealers returned 228W vehicles for poor steering complain from customers. Vehicles 
returned to dealer presented lower joint seized due to water intrusion into bearings. 
Toyota has requested NSK steering systems to evaluate current production design and investigate root cause. 
NSK has completed the following test report to corroborate current production of 228W I-Shaft still meet 
Toyota requirements.  
Four current production I-Shafts were tested on Muddy water & High temperature durability test per Toyota 
specifications. 
  
Conclusion: 
 
Current production 228W I-Shaft met Customer requirements. No visual leakage into bearing after test. 
 
Results. 
 


Test Item Sample 1 Sample 2


Muddy Water OK OK


High temperature durability OK OK  
 
 
 
See test results on page 2-3. 
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Test results: 
 
11. Muddy Water Durability. 
 
Test Condition 
- Load Torque: +/-19.6 Nm (Sinusoidal Wave) 
- Rotation angle: +/-180° 
- Joint Angle: 30° 
- Test Cycle: 640,000cycles  


(Repeat “ Drain water for 40,000cycles and stop for 60,000cycles) 
 
Requirement: No leakage into bearing after test. 
 
Test Result 
- No water intrusion into the Joint bearing 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Test set up 


 


No change on grease color 
to white after test. 


Sample 
1 


Sample 
2 
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12. High temperature durability (Engine Compartment only) 
 
Test Condition 
- Load torque: +/-29.4Nm (Sinusoidal Wave) 
- Rotation angle: +/-180° 
- Joint Angle: 30° 
- Temperature: 80°C 
- Cycles: 630,000 cycles 
- After above test, apply muddy water durability for  


40,000 cycles 
 
Requirement: No leakage into bearing after test 
 
Test Result 
- No water intrusion into the Joint bearing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


Test set up 


No change on grease color 
to white after test. 


Sample 
1 


Sample 
2 
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APPROVED: Shuhei Ikeda ISSUE NO: NE-03-06093 
CHECKED:  DATE: 3/8/2006 


IN CHARGE:  TOTAL PAGES: 3 
CUSTOMER: MODEL/YR:  PART NUMBER/REV: 


Toyota Sienna 45220-08042(FF)/08052(4WD) 
TITLE: Evaluation test results for ECI No.324WF0404 
 
BACKGROUND: 
 Universal joint for I-shaft has seized problem in the market. We checked actual warranty returned parts. 
The deformation and discolored of thrust piece were found out from warranty returned parts investigation. 
Then, it was reported to TMC. TMC has decided to change material of thrust piece and seal ring to more for 
high temperature resistance. We did evaluation test for this change. 
 
 Content of change 
     Thrust piece material    POM to PPS 
     Seal ring material   NBR to H-NBR 
 Joint high temp durability <temperature change 80℃ to 95℃ 
 
CONCLUSION 
 There is not any problem for Toyota required specification as results. 
We have experienced it long time in the market for other customer. 
The performances of these parts are higher than current one. 
We judge, it is no problem to change.   
 
SUMMARY OF TEST 


No. Test items Specification Test results Judgment 


1 U/J bending torque 0.2Nm Max 0.085,0.092 
 Pass 


2 Torsional durability 1 
(Fix: ±29.4Nm×1000k) 


No crack or damage after test  
Tightening torque loss 20% Max No crack or damage after test Pass 


 


3 
Torsional durability 2 


(Rotation: ±29.4Nm×
1000k) 


No crack or damage after test  
Tightening torque loss 20% Max No crack or damage after test Pass 


4 
Torsional durability 1 


(Fix: ±67.7Nm×120k) No crack or damage after test  No crack or damage after test Pass 


5 Muddy water durability No submergence into the joint bearing No submergence into the joint bearing Pass 
 


6 Heat durability No submergence into the joint bearing No submergence into the joint bearing Pass 
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TEST RESULTS 
 
1.U/J bending torque 


           Test results 
Welded yoke side 0.092 Bending torque 


[Nm] C.N.I.yoke side 0.085 
       Passed criterion 
 
       
 
 
 
 
 
 
        2.Torsional durability strength １(Fixed durability) 
          Test method 


          Joint angle: 30deg 
         Applied torque: +/- 29.4Nm 
         Cycles: 1000k (2Hz) 
         Tightening torque Min (28Nm) 


          Standard 
           No crack or damage after test. 
           Failure of tightning torque: 10% Max. 
 
         Test results 
           No crack or damage and failure of tightening torque after test. 
 
       3.Torsional durability strength 2 (Rotating durability) 
          Test method 


          Joint angle: 30deg 
         Applied torque: +/- 29.4Nm 
         Cycles: 1000k (1.5Hz) 
         Rotation angle: +/- 180deg 
         Tightening torque Min (28Nm) 


          Standard 
           No crack or damage after test. 
           Failure of tightning torque: 20% Max. 
 
         Test results 
           No crack or damage and failure of tightening torque after test. 
 
 
 
 
 
 
 
 
        


Swing 
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 4.Torsional durability strength 3(Fixed durability) 
          Test method 


          Joint angle: 30deg 
         Applied torque: +/- 67.7Nm 
         Cycles: 120k (2Hz) 
         Tightening torque Min (28Nm) 


          Standard 
           No crack or damage after test. 
 
         Test results 
           No crack or damage after test. 
 
        5.Muddy water durability 
          Test method 


          Joint angle: 30deg 
         Applied torque: +/- 19.6Nm 
         Cycles: 640k (1.5Hz) 
         Rotation angle: +/- 180deg 
         Spraying of water, 40,000and Stopping 60,000 round 


          Standard 
           No submergence into the joint bearing. 
 
         Test results 
           No submergence into the joint bearing after test. 
 
 
        6.Heat durability 
          Test method 


          Joint angle: 30deg 
         Applied torque: +/- 29.4Nm 
         Cycles: 630k (1.5Hz) 
         Rotation angle: +/- 180deg 
         Applied temperature: 105 ℃（Spec=95℃） 
        After heat test 
        Muddy water durability test 40,000cycles 
         Applied torque: +/- 19.6Nm 


          Standard 
           No submergence into the joint bearing. 
 
         Test results 
           No submergence into the joint bearing after test. 
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APPROVED: Shuhei Ikeda ISSUE NO: NE-03-06128 
CHECKED:  DATE: 24/10/06 


IN CHARGE:  TOTAL PAGES: 7 
CUSTOMER: MODEL/YR: CURRENT PART NUMBER/REV: 


ＴOYOTA MOTOR ENGINEERING & 
MANUFACTURING NORTH AMERICA, INC. SIENNA 45220-08042(FF)/08052(AWD) 


TITLE: Heat and muddy water durability test report (thrust piece material change POM to PPS) 
 
BACKGROUND: 
 Universal joint for I-shaft has seized problem in the market. We checked actual warranty returned parts. 
The deformation of thrust piece was found out from warranty returned parts investigation. 
The cause of the deformation was presumed that the high temperature was applied on U/J portion. 
The thrust piece and seal ring materials have been changed to more for high temperature resistance due to this 
result. We confirmed the effect of this change. 
 Content of change 
     Thrust piece material    POM to PPS 
     Seal ring material   NBR to H-NBR 
 
CONCLUSION 
As for the endurance result at 80℃, the problem is not even in the POM thrust piece. 
POM thrust piece deformation by the endurance at 100℃. 
The muddy water durability result in the testing parts to reproduce spider axial direction lash in the market 
returned parts was not good. (Lash=0.2mm) 
PPS thrust piece parts does not cause the transformation by endurance at 100℃. 
The problem was not in the muddy water durability result afterwards either. 
Durability in the high temperature atmosphere has improved to the changed design specification. 
  
SUMMARY OF TEST 


No. Test items Specification Test results 


1 Heat durability 
(80℃±29.4Nm×630k) No submergence into the joint bearing No submergence into the joint bearing 


U/J spider axial directions lash 0.03mm after durability test. 


2 Rotational durability 
(100℃±29.4Nm×100k) 


 
(To confirm the presence of the 


deformation at 100℃) 


U/J spider axial directions lash 0.19mm after durability test. 


3 Muddy water durability 
(0.2mm lash parts) No submergence into the joint bearing Water into the joint bearing 


4 
Heat durability 


(100℃±29.4Nm×630k) 
And muddy water durability 


No submergence into the joint bearing No submergence into the joint bearing 
No increase U/J spider axial directions lash after durability test. 


 
No.1 to 3: POM thrust piece design 
No.4: PPS thrust piece design 
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TEST RESULTS 
 
1.Heat durability (POM thrust piece previous design) 


           Test method 
          Joint angle: 30deg 
         Applied torque: +/- 29.4Nm 
         Cycles: 630k (1Hz) 
         Rotation angle: +/- 180deg 
         Applied temperature: 80 ℃ 
        After heat test 
        Muddy water durability test 40,000cycles 
         Applied torque: +/- 19.6Nm 


         Standard 
           No submergence into the joint bearing. 
         Test results 
           No submergence into the joint bearing after test. 
            Passed criterion 
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 2. Rotational durability  (POM thrust piece previous design) 


          Test method 
          Joint angle: 30deg 
         Applied torque: +/- 29.4Nm 
         Applied temperature: 100 ℃ 
         Cycles: 100k (1Hz) 
         Rotation angle: +/- 180deg 
       Standard 


           -(No SPEC: To confirm the presence of the deformation at 100 ℃) 
         Test results 
           Lash increases after 100K cycle. 
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 3.Muddy water durability (POM thrust piece previous design with 0.2mm lash) 
          Test method 


          Joint angle: 30deg 
         Applied torque: +/- 19.6Nm 
         Cycles: 640k (1Hz) 
         Rotation angle: +/- 180deg 
         Spraying of water, 40,000and Stopping 60,000 round 


         Standard 
           No submergence into the joint bearing. 
         Test results 
           Water was invaded the joint bearing after test. 
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        4.Heat durability 
          Test method 


          Joint angle: 30deg 
         Applied torque: +/- 29.4Nm 
         Cycles: 630k (1Hz) 
         Rotation angle: +/- 180deg 
         Applied temperature: 100 ℃ 
        After heat test 
        Muddy water durability test  
          Joint angle: 30deg 
         Applied torque: +/- 19.6Nm 
         Cycles: 640k (1Hz) 
         Rotation angle: +/- 180deg 
         Spraying of water, 40,000and Stopping 60,000 round 


          Standard 
           No submergence into the joint bearing. 
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         Test results 
           No submergence into the joint bearing after test. 
           No increase U/J spider axial directions lash after durability test. 
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NE-03-06128 
Page 7 of 7  


 
Percentage of moisture content confirmation result in bearing after muddy water durability   
were from 0.06 to 0.16% 
(It is judged that water invades when 1% is exceeded.) 


T.P. No.1 T.P. No.2 
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Technical Report 
No. R0612-0401 


 
-Confirmation of Cooling Capability on 228W- 


Confirmation of Heat Effect on Intermediate Shaft 
 
Purpose:  To confirm temperature around an intermediate shaft on 228W. 
 
Conclusion: 


• There is no problem because the temperature measured on an intermediate shaft is less than 
the permissible temperature. 


• It is almost a same level compared to 045L which has a similar structure, there is a 
difference of temperature under each test pattern though. 


 
Result:   Test date:  July 2, 2006 


(1) Specific of test vehicle 
Vehicle: 033L-17 (Correspond to 228W), 3MZ-FE, 299K (5A/T), FF, Tire: 215/65R16 


 
Table1.  Specific of cooling 


Radiator W  666mm ×H  494mm ×D  22mm fp  2.25mm 
Condenser W  668mm ×H  492mm ×D  16mm fp  2.75mm 
Cooling fan φ  320mm × 7 160W φ  320mm ×5 100W 


 
 
(2) Test result (Surface of universal joint) 


Vehicle / Test pattern 
Urban 
area 


Freeway Idle 
Hill 


Climb 
Hill Climb 


Towing 
Permissible temperature 80 ℃ 120 ℃ 


228W 76.5 ℃ 55.0 ℃ 92.0 ℃ 64.0 ℃ 73.5 ℃ 
045L 76.0 ℃ 70.0 ℃ 79.0 ℃ 74.0 ℃ 88.0 ℃ 
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Page: 1 of 6 
Date:  


Toyota Motor Engineering & Manufacturing North America, Inc. 
Customer Quality Engineering – LA, North American Product Group 


 


CQE REPORT 
 


CQE-LA NAP Grp 
 


 
Title:  SIENNA INTERMEDIATE SHAFT BINDING  
Purpose:  To understand customer complaint phenomenon and level, and measure the steering effort on           


2 customer complaint vehicles. 
Background:  Some customers complain about steering effort high due to lower intermediate shaft joint 


corrosion. This was countermeasured in 2006. 
Conclusions:  The steering efforts on 2 customer complaint vehicles were measured. The results of both 


vehicles show higher steering effort than baseline vehicles with no complaints. 
Attendees:  Ryan Wills, CQE-LA.  Takahito Odajima, CQE-LA.    
Vehicle Information  


Model (#1) VIN L/O Repair Date Mileage 
2005 Sienna 5TDBA22C75S03068


8 
10/04/2004 9/05/2008 68,607 


Model (#2) VIN L/O Repair Date Mileage 
2005 Sienna 5TDZA23C65S273552 1/04/2005 9/05/2008 67,281 


Part Information:  
Part Name (#1) OFP Supplier Date Code  
INTERMEDIATE SHAFT 45220-08051 NSK NA  


Part Name (#2) OFP Supplier Date Code  
INTERMEDIATE SHAFT 45220-08041 NSK NA  


 
Summary:  
Vehicle #1 and vehicle #2 were reviewed on 9-05-08. Subjectively, vehicle #2 exhibited slight cyclical steering effort 
increases while turning the wheel from right to left, and left to right. Vehicle #1 exhibited higher and more 
noticeable cyclical steering effort increases under the same testing conditions. For both vehicles, steering effort 
data was collected. Both intermediate shaft assemblies were recovered at the time of this go and see. 
 
 
  
 
 
 
Future Action:  Both intermediate shaft assy were shipped to JCQE for their review. Additional parts are being 
recovered, and additional go and sees are being pursued. 
Distribution: TMC-JCQE Q41, QL, TEMA-QD V2gr   
 
Note:   


The following 4 pages contain the below information: 
Page 2: Vehicle #1 Go and see photos.    
Page 3: Vehicle #2 Go and see photos. 
Page 4: Vehicle #1 Steering Effort Measurement Results. 
Page 5: Vehicle #2 Steering Effort Measurement Results. 
Page 6: TAPG Vehicle (Baseline) Steering Effort Measurement Results. 


Meeting Minutes 
Trip Report 
Investigation Report 
 


9-24-08 9-23-2008
Jerry 


Leleux 
Ryan 
Wills 


Steering effort torque (Nm)  
Maximum Fluctuation 


Vehicle #1 Approx. 8.1 4.3 
Vehicle #2 Approx. 5.7 2.0 


TAPG vehicle Approx. 4.3 0.5 
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Page: 2 of 6 
Date:  


Toyota Motor Engineering & Manufacturing North America, Inc. 
Customer Quality Engineering – LA, North American Product Group 


 
Go & See at Toyota Direct in Columbus, OH 68,607mile  
VIN: 5TDBA22C75S030688 L/O: 2004/10/4  
1.Appearance 4.Steering force & angle gages attached 


condition 
 
  
 
 
 
 
 
 
 
 
 


 


2.Intermediate shaft inside of the car 5.Intermediate shaft in the engine room 
 
  
 
 
 
 
 
 
 
 
 


 


3.Joint of intermediate shaft inside of the car 6.Joint of intermediate shaft in the engine room
 
  
 
 
 
 
 
 
 
 
 


 


 7.Joint of intermediate shaft in the engine room
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Page: 3 of 6 
Date:  


Toyota Motor Engineering & Manufacturing North America, Inc. 
Customer Quality Engineering – LA, North American Product Group 


 
 


Go & See at Superior Toyota in Erie, PA 67,281mile   
VIN: 5TDBA22C75S030688 L/O: 2005/01/04   
1.Appearance  4.Intermediate shaft in the engine room 
 
  


 


  
  
  
  
  
  
  
  
  


 


2.Intermediate shaft inside of the car 5.Intermediate shaft in the engine room 
 
  


 


  
  
  
  
  
  
  
  
  


 


3.Joint of intermediate shaft inside of the car 6.Joint of intermediate shaft in the engine room 
 
  


 


  
  
  
  
  
  
  
  
  


 


  7.Joint of intermediate shaft in the engine room 
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Page: 4 of 6 
Date:  


Toyota Motor Engineering & Manufacturing North America, Inc. 
Customer Quality Engineering – LA, North American Product Group 


 
VEHICLE #1 Steering Effort Measurement Results: 
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Page: 5 of 6 
Date:  


Toyota Motor Engineering & Manufacturing North America, Inc. 
Customer Quality Engineering – LA, North American Product Group 


 
 
VEHICLE #2 Steering Effort Measurement Results: 
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Page: 6 of 6 
Date:  


Toyota Motor Engineering & Manufacturing North America, Inc. 
Customer Quality Engineering – LA, North American Product Group 


 
 
 
TAPG Vehicle (Baseline) Steering Effort Measurement Results: 
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Data 9/26/'08
Request CQE Q41　Sugiura


Sakamoto, Hasebe, Matumoto, Ishigaki      Quality assurance division CQA 921section 
To replicate the issue regarding high steering effort caused by lower intermediate shaft joint 
corrosion using field return parts.


Term： 8/29/'08 ～　9/24/'08 Place： CQA building 1F and Test course
Test vehicles： Sienna (2WD・4WD each 1) Samples： 11 returned intermediate shafts & 2 original shafts


【 Conculsion 】


【 Result 】
＜Sample＞ Selected from 11 returned parts


　Speculation:  There were some shafts which lower U-joint didn't move. 


　Speculation:
・ It was possible to steer a steering wheel, although there was cyclic fluctuation of the steering effort on the stiff joint parts.
・ There was a trend that the fluctuation of the steering effort became small on returned parts except one sample.
   But customers can feel uncomfortable with the steering and recognize there is a issue.


〔Comment〕
Staff Manager Ｃ Ｌ


・ As a result of the confirmation of the returned shafts, the bending load on one side of U-joint was high and the movement was stiff.


J-CQE Q41


Investigation of Steering Torque using returned intermediate shafts on Sienna


Person responsible


Purpose


　　　　　　Toyota Motor Corporation


Quality Assurance Div. CQA


・ As a result of the confirmation of the steering effort using the returned shafts on the test vehicles,
   there was fluctuation of steering torque but there is no difficulty in steering the wheel.
・ The fluctuation became small gradually during repeated steering, but only one sample didn't show the decrease of the fluctuation.


Ｇ ＬＧ Ｍ


<Result of confirmation of Intermediate shaft>


<Result of confirmation with test vehicles>


U
D


L


R


Lower U-joint  Normal ： 0.1～0.2N
      （Move by its own weight）
 Range of movement ：
    Up-Down=100 deg   Left-Right=45


＜Bending load & range of movement＞


 ※1 In order to evaluate with test vehicles
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Static steering torque 【２WD Original】
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Right turn
70％ position of its rightmost angle（430 deg）


Steering torque=4.1N･m


N position（0 deg)
Steering torque=3.8N･m


Vehicle：Sienna（2WD）
Place：Safetywalk


Intermediate Shaft：Original
Vehicle speed：Parked


Left turn
70％ position of its rightmost angle（430 deg）


Steering torque=4.1N･m


Right turnLeft turn


Static steering torque 【Shaft №⑤　２WD】
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Right turn
70％ position of its rightmost angle（430 deg）


Steering torque=4.7N･m


N position（0 deg）
Steering torque= 4.1N･m


Vehicle：Sienna（2WD）
Place：Safetywalk


Intermediate Shaft：⑤
Vehicle speed：Parked


Left turn Right turn


Torque fluctuation
amplitude：0.7N・m


Torque fluctuation
amplitude：0.4N・m


Left turn
70％ position of its rightmost angle（430 deg）


Steering torque=4.4N･m


Result of Static steering torque　【Shaft №⑤、Compared to Original】
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Static steering torque 【Shaft №⑦　４WD】
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N position（0 deg)
Steering torque=3.8N･m


Vehicle：Sienna（ 4WD）
Place：Safetywalk


Intermediate Shaft：⑦
Vehicle speed：Parked


Left turn Right turn


Right turn
Maximum steering torque=5.4N･m


Left turn
Maximum steering torque=5.1N･m


Static steering torque 【4WD Original】
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Right turn
70％ position of its rightmost angle（430 deg）


Steering torque=4.1N･m


N position（0 deg)
Steering torque=3.8N･m


Vehicle：Sienna（4WD）
Place：Safetywalk


Intermediate Shaft：Original
Vehicle speed：Parked


Left turn
70％ position of its rightmost angle（430 deg）


Steering torque=3.8N･m


Left turn Right turn


Result of Static steering torque　【Shaft №⑦、Compared to Original】


Comment：During steering the torque
              are becoming small
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Static steering torque 【Shaft №⑩ First time　4WD】
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Right turn
Maximum steering torque=9.1N･m


N position（0 deg)
Steering torque=8.1N･m


Vehicle：Sienna（4WD）
Place：Safetywalk


Intermediate Shaft：⑩
Vehicle speed：Parked


Left turn Right turn


Torque fluctuation
Rate：41%


Torque fluctuation
amplitude：5.3N・m


Left turn
Maximum steering torque=9.1N･m


Torque fluctuation
Rate：36.8%


Torque fluctuation
amplitude：4.9N・m


Static steering torque 【Shaft №⑩ Second time　4WD】
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Torque fluctuation
Rate：36.6%


Left turn Right turn


N position（0 deg)
Steering torque=6.6N･m


Torque fluctuation
amplitude：4.4N・m


Vehicle：Sienna（4WD）
Place：Safetywalk


Intermediate Shaft：⑩
Vehicle speed：Parked


Torque fluctuation
Rate：34.4%


Torque fluctuation
amplitude：4.4N・m


Left turn
Maximum steering torque=8.4N･m


Right turn
Maximum steering torque=8.2N･m


Change of steering torque during steering【Shaft №⑩ Columbus GO&SEE】


Comment
During steering the torque fluctuation did not
disappear.
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Drive in test course 【Shaft №⑩ 4WD】
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Vehicle：Sienna(4WD）
Place：Test course


Intermediate Shaft：Original：⑩
Vehicle speed：less 30km/h


Left turn Right turn


Torque fluctuation
amplitude：4.4N・m


Torque fluctuation
amplitude：4.4N・m


Right turn
Maximum steering torque=7.6N･m


Left turn
Maximum steering torque=7.7N･m


Steering torque 【Shaft №⑩ 4WD】
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Right turn
Maximum steering torque=5.9N･m


Vehicle：Sienna(4WD）
Place：Test course


Intermediate Shaft：Original：⑩
Vehicle speed：100km/h


Left turn
Maximum steering torque=4.0N･m


Left turn Right turn


Steering torque　【Shaft №⑩Columbus GO&SEE】
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Static steering torque 【Shaft №⑪ First time　2WD】
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Right turn
Maximum steering torque=5.2N･m


Torque fluctuation
Rate：20.8%


N position（0 deg)
Steering torque=4.7N･m


Torque fluctuation
amplitude：1.8N・m


Vehicle：Sienna（2WD）
Place：Safetywalk


Intermediate Shaft：⑪
Vehicle speed：Parked


Torque fluctuation
Rate：13.6%


Torque fluctuation
amplitude：1.2N・m


Left turn
Maximum steering torque=5.0N･m


Left turn Right turn


Change of steering torque during steeing【Shaft №⑪ Erie GO&SEE】


Static steering torque 【Shaft №⑪ Second time　2WD】
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N position（0 deg)
Steering torque=3.8N･m


Vehicle：Sienna（2WD）
Place：Safetywalk


Intermediate Shaft：⑪
Vehicle speed：Parked


Left turn
70％ position of its rightmost angle（430 deg）


Steering torque=4.1N･m


Right turn
70％ position of its rightmost angle（430 deg）


Steering torque=3.9N･m


Comment：During steering the torque
             are becoming small


Left turn
Right turn
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Compared to no assist 【4WD Original】
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No power assist:
Measured from left lock position to right lock position by torque-wrench


Measured from right lock position to left lock position (Guess)


Left turn Right turn


Shaft No⑩ GO&SEE Original


No Assist 【Original　4WD】


-25


-20


-15


-10


-5


0


5


10


15


20


25


-720 -540 -360 -180 0 180 360 540 720


Steering Wheel Angle（deg）


S
te


e
ri
n
g 


T
o
rq


u
e
（
N


･m
）


Vehicle speed ：20ｋｍ／ｈ　→　0km/h
Straight→Left turn 90deg→Straight→Right 90deg→Straight


Vehicle：Sienna（4WD）
Place：Safetywalk
Intermediate Shaft：Original
Vehicle speed：Parked


Left turn Right turn


Right turn
Maximum steering torque=19.0N･m


Left turn
Maximum steering torque=19.0N･m


Compared to No Assist
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Attachment-Response 8


Summary of Actions


a. Action title b. Start date c. End date d. Brief summary of the subject and objective e. Engineering group f. Summary of findings Title of Attachment
Field return parts investigation of steering
intermediate shaft


2005/10/21 2006/9/15


To investigate field return parts of steering
intermediate shafts.


Steering intermediate shaft
Supplier (NSK)


There are three findings:
1. Tips of the spider of U-joints and the needle bearings are
corroded.
2. Thrust pieces in the spiders are deformed by heat.
3. The deformation of thrust pieces could cause water instrusion
through the seal.


Attachment-Response 8-1


Field return parts investigation of seal
rings of lower U-joint


2006/6/12 2006/9/13


To investigate field return parts of seal rings of
lower U-joints.


Seal ring Supplier (KEEPER) There are no abnormalities of returned seal rings. Attachment-Response 8-2


Product engineering evaluation


2006/1/20 2006/10/24


To evaluate as follows:
1. Whether the previous production of the
steering intermediate shaft meets Toyota
requirements.
2. Effect of the change of thrust piece and seal
ring materials.


Steering intermediate shaft
Supplier (NSK)


There are two findings:
1. The previous production meets Toyota requirements.
2. The performances of the changed parts are improved.
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Confirmation of cooling capability


2006/7/2 2006/7/2


To confirm temperature around a steering
intermediate shaft using a test vehicle.


Toyota Technical Division The temperature measured on an intermediate shaft is less than
the permissible temperature of the seal.
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Go&See activity


2008/9/5 2008/9/23


To check the steering effort that customers
complain using customer's vehicles.


Toyota Motor Engineering And
Manufacturing North America


The steering efforts on two customer complaint vehicles were
measured.  The results of measurement on both vehicles show
higher steering effort than vehicles with no complaints.
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Actual vehicle test


2008/8/29 2008/9/24


To check the steering effort that customers
complain using field return parts and test
vehicles.


Toyota Customer Quality
Division


There were slight increases and fluctuation of the steering effort
on the vehicles which installed the field return parts.  But it was
possible to steer a steering wheel and control a vehicle.
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		List of Investigation






Attachment-Response 9
Modifications/Changes


SHAFT ASSY, STEERING INTERMEDIATE 


No a b c d e f g h


1 September, 2006
Material of U-joint components (Thrust
pieces and Seal rings) changed to the material
with higher temperature resistance.


To avoid deformation of the thrust pieces due
to heat.


45220-08041(2WD)
45220-08051(4WD)


45220-08042(2WD)
45220-08052(4WD) No September, 2006 Possible


CONFIDENTIAL BUSINESS INFORMATION
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