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Abstract : Automatic transmission(A/T) is one of a car’s core components. The durability of A/T has an effect on the
durability of the car. The input shaft of A/T passes the power directly from the engine, so the durability of the input
shaft for A/T is likewise vital. In this study, the test method of the input shaft is considered and the load spectrum of
A/T is analyzed to secure durability of the input shaft. The shape parameter, T-N curve of the input shaft torsional
fatigue test are obtained for life evaluation and analysis. Results of this study can be used to get the basic background of
the durability test for A/T components.
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Photo. 1 Torsional fatigue test equipment
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Fig. 1 Results of torsional load tests

Photo. 2 Failure part after torsional fatigue test
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Fig. 4 T-N curve of input shaft for torsional fatigue test

Log(T) =—— §Log(L> + Log(C) (1)

1714 T: torque (N-m)
L : life (cycle)

o] 7] A, T= F3HED), L& FH(ARE A,
ALol & 5 18] 2 AE 9] 2=/ 57(Fatigue damage
exponent) S UERATE

S M2 vEY dEAe 25 %
ol A gl H AL, T-N CurveZH-E I ZE4A]
TN 11365 2l ed 5= 3ASleh

3. ME[Y AIEE JHY

Zs ¥ <:7] Input Shafte] F+ IR == 1b

B
= i EA) we v a2, 2peke] S
< tEshe i A AT AdA 4lF]
=, BEAE, AlFARE Al 58 18 A
W27 Input Shaft @0 i3k H| S FH PN
A5 A A FH S aebskth
3.1 H|EE I Z L7 A" cycle = HE!
3 W HE AP e vEY 92 g

By

A& 9] cycle % AYshs Wy o R AEmLy)
2peke] A% 1wk km F3ol] W she] Qe 314
=303 2 Ak 6} W o] A} 5] QT

o] F3 NE 7} 307 km ] 75, AE WS
719 A3 Eol tsle] 9003 o] 1 ERE A €
& 2= o)},

FE

fE o



A Study on Accelerated Life Evaluation Method of Component for Automatic Transmission

32 F0F T AAZH &=

MEEEGOR kmol ) E &18k] 93 oL
& FEAE AR AbESE] 18] B1057E 900
3], 225595 % = Ak

3 A7) Input Shaft®] 782 ool &
TS WEI, F IFRETF LSS TSF(EEL)OH
uhE H 23y o2 N5y A2 T AdE
af A& opol& Fio] FARF(B)Ak 5285 @%
g,

(@)

7] A t, : no-failure life test times
p : unreliability (in case By life, p=0.1)
B : shape parameter (weibull distribution)

CL : confidence level

A7 A 1,2 F- 7 A AT, Biogp ™ S ET,
> A8 A5, pe BAIE (B T OIH, p=0.1),
B FAETE YERIT

AFEH Input Shafto] 73178 Al AR A (3)3%
7ol ¢k 1.3x107 cyclese] H T,

1
t, = Bigop X {%} ’ 3)

1
_ 5 In(1—0.95) }_28
(910°) { 6<1n(1—0.1)

~1.3x107

2 (3l e AxtAds, AENE 6
°F1.3x10" cycles M1 & ¥ 2 W7 A FS 53
H AE] < 95 %ol A By 78 &= 90073 (307
kmoll S E ANEEFE DA 5= ks o)

o)},

d

33 7ISAY =AH A

7+ = AlE(Accelerated life test)oll A 715 2=

E 2 7 (Accelerated stress level) AF8-Z=71 0]

A BEE At s 1S a2 5= 9= WY

el A Mdefsfojof shH, ARgZzAell A WA EHA]
7} P

WE WFEEG FAAE

ﬂﬂﬂﬂ%ﬂq

,] /H Eﬂ
iO] =

Destruct Limits

Design Limits

Specification Limits

Stress

Design Limits

Destruct Limits

Fig. 5 Setting limit of stress level

7HEFREAIR S A% 2B A FE2 2R
(Specification limit)= Z}s}=, A|552] A A A
(Design limit) & 233} &= H9] el F5
ojof 5]—\’4- sk ’\Ei'ﬂ-’l FTsE éff‘i /\] AA

el ao} s
Fig. 5 2Ed|2 575 (Stress level)= A7
g o]&5l7] 4= AlE thAdZe] Alde FQ sk

W91 ERE T e,

34 71529 Mg

ol 5 X &(Inverse power law model)> B2, 49,
2%} 53} o] W] ¥ (Non-thermal) 71421215 2 -&
Sk 9ol ARE-ETh B AF FHE 7S ~E
= 2 BYsia )= d dE] AEE e T
wEe A 4)eh 2k’

Transactions of the Korean Society of Automotive Engineers, Vol. 25, No. 2, 2017 253



Uz - mHH - LI - 0l218 - AME

L(1) =— @ 7)ol A Tiz AEED, Nit= 3 A%E, i 2
KT FAZE N E IHEASE o n s,

o] 714 T : stress level &R SN QFEAZES] HEY v T

K, A : characteristic value (constant) Al A2 T-N Curve 2B - 3] 23344 4+(A

=1136)E ©|-&& + Uk

2] (6) o =B ALk T7HEA §5-2 ©F340 Nm
o], 3800 ccr tHE ATk 2pakel] FAlH A7 o] =
I E (395 Nm) <] 86 % F-=©] T}

A7 M, T 2E#H 2 7, K H AT ofo] E“QI
N2 54, 2 A8 gaEe] Tx 9 Ae =
2 A== Aol

7}4: Al 9~(Acceleration Factor; AF)= AR8-Z719]
A o] rg 3t 7HE 27 o A o] 421 ¢ H](Ratio) = 78

o ¥ 3.6 7}—'—71I-’|“- 5'-< 7P—’—."—AI3MI.7_F ME

Al71ZE e

TFHAEE % 74] }I’— 2} O}U%, ZE# 2 FE2 AL
AF— L(Ty0) _( Tiest )A ) 279 3=, dizle] HEA oo AA
L(Tw) \ The 01 |EA o|5t= *‘:;Wé 0}925}.
o] 7] A AF : acceleration factor A )k A (6)°] AaHE ol8ste] A (7)7 2ol
L(Tea) : life on field load 7HEATH(AF)E 22.77 2 A& S AT
L(Tees) : life on test load L Tfield) 7., \ 1327, 11.36
AT, ‘( Tﬁdd) ‘( z, ) ?
3.5 S7IEA A&
0 A AL, B A -
3wl ol o] TR Btz lo] TiE o] 9o, o] & g 2] (3)) A (7)8] ATHE o] &ate] 2] (8)3h
sk 29 ghs ete] FA4S TS 5 Ak »
o] 714 AR A 7Kt,) ©F 5.4%10° cyclesS Ak
QUEAFZE 7HE g Al o] FstxdS 246t =390}
7] $13ke] 3800 cew thHE ATk 2begkol] HAl ¥ &= 5
F AsWETle] i s A WA dlelHE . t, _ 1310 — 54X 10 @®)
RN, o F Aste] ajol @ Mmege | AP 2T
A= ALslr] 98, AFAFZE 7}a)A| = 21 (8)°ll whet ALk 7HEASTE A8 ot
4 &A% (Cumulative damage)E AlXFSH] 0., 7HE FEAIE AN AEAE 6t BF oF
A4 &4 32 1183 Miner’s RuleS =) 5)<] 5.4x10° cycles HI 5 E 9] & W7 A1 F S 3} 21
57 EAE AFEEY] QIFARZEV] W = F 4 95 %ol A B o2 90073 (309 kmoll
shds &elskith AHE BT Arh= orlerh
7)o A] St MRSkl e GUHEA T
2 (6)°l whe} 4z ek 4. Algdzn A o
1 A=, BEAR, AIFAR AR 5 55 e g
Teq:(ZNitﬂ?]* ©  AEWET] AEARLES] Fhg S P e B
DNt 2 selshs] Aste] 71 APz o R HET
17141 N : operational speed 2 TAI DS A ST R 7Y o] A Rst
t : operational time A FRlsh] flste] 7= v Ed A2l A1 E A
T : operational torque Tpefo] mh=fto] 9] % HE|E gAY L ofo]
\ : fatigue damage exponent B B EoA e g ghS v wEk ok

254 S=IRSASEE=EH H253A F25, 2017



ASHET| FHE JHETHEHIL Wl 2

41 715 HIEY T2 WPAIE Hnf
Qo] HulE ol oln] M5 §EA o3k
A2 e mEd s 7S WY,
A7 G2 919 SRS 2 gate] AAH
Ph5 B 2 A E S A
M A7) ool 2l
SERVEAL:

N

o
N
Y
o rlo
o K 18 lo gt

ofy

gl

<)

= gRrsh] flete] A AE
S TR Fto] 714 HIEY 2 ) TFAIE S A
qow 7k Az el 7 H| S5y v 2 U Al A
+ Table 17} 2t}

-
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