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<Abstract>

It is one of the important design assessment items to evaluate the fatigue life for the
exhaust system of automobile. For this purpose, it is necessary to describe reliable load
spectrum expected during the real operation of automobile. A study on the development of
operational load spectrum for the exhaust system of automobile and the analysis of welded
part were carried out to obtain the local strain spectrum on the spot where the fatigue
damages are mostly anticipated. Using these results, fatigue life evaluation was performed
on the basis of the strength degradation model with strain-life test data.
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Fig. 1 Schematic diagram for measurement system

Road 3 Road 2
(1.6 km) (3.2 km)

Road 1 :
Road 2 : Xz
Road 3 : J}

Total : 23.4 km

Road 1 Road 1
(15 km)

E FgH2  23.4 km
& FHAIZ2t 45 2

Fig. 2 Proving ground for road test

33 43 4 dolyg 24

el FUN % 287 £AFAA
1y Eol MY B

ol g shzax

} 3 AE2E FYsA AFEH &
T38tFo] et 7t BE dole
§ 2 QAo 2 EEl 53 dHojH, ¥ 38,3287H

ZAAE o)&3ld BHEFH AHTAE 1 BZASS S A&ty on, ojg
A de 7zt FdFE5FTo] Wsld Peak-Valley HAYE SAEIRF From-To HAPRE
BYXGE AMslz, o] A} ZHE Peak-Valley &5 3H L 169419 From-To 35TTL

i%iz“
g

-4 -



[4)]

Aga w7 B Tz A2y Fot

2 Ada] 44 AR AN AN AT FFUE PANE EEYIL
ANs A, 2En o S 2t 8% 4% Peak-ValleyAlolol s
o wAHRE PE 27513 X 2AL AP AA
- 2

—_

&3
TDASERYE A, 2l
Hlxol] digk 2z 3¢y +F
st o, ole o] FHHE FELE X met
Fig. 33 2t

WE A 9% 273 A AN
£xoz 4E¥ }FoUEY ABe

ot

Load Level

~
T

1 . s L L ) L
0o 50x10°  10x10°  1.5x10°  20x10°  25x10°  3.0x10°
Number of Load Reversals

Fig. 3 Calculated load spectrum

4. 7= $4% A2 54 37

142 93AE A2aFA Y AZABSN FH) Aszie W
o9 7t 88 AolZel WP ARVARE L FEFERE AL wAAF(N,

22, AHe WA HAZ Ag % 2YHE 2o AFt A
A WA 27 2T AAS ASISI AR, olq 452 AYxAL WAAS
FEHeE) FUaFel RS $Yu), R=-1, -05, 0.1 el AW FAHHoA,
ey madeeEe 249 fY AT AE FAaan

ot o
fio
(o3

42 N 92 2 dolg 24

NEe gele] ~EUYQ] AZo] ot A A ME 0 SHu el dsked z7 47
’2‘1«1 Aol dste] I 2AHE SRR APAF FJrsBed dste FAAYE &

T Fig. 4% %ol ¢-N A= Fagch =3 AT A2 ZAE 5422 Weibull
—rEA 4 #etvig, 2dx } 2 +4 °“6%‘—’FS ) kst S ot

olgkzte] 7|zl ZHzhe] ] Z
A WEsFT 2HMEYS FH A}OJ%OH N JRFAFE E FEFEEE AN
AR ALEHE ZEHSE(N, v, BY#g 78 ZAdE Table 1914 AAtL Aot



8744445 -M3H

Table 1. Model parameters
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Fig. 4 ¢ -N curve for fillet welding
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