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Abstract  High—cycle fatigue tests were carried out to investigate the effects of siress ratio on the fatigue
ultimate strength and S—N fatigue life for 0Cr18Ni9 stainless steel welded joints. The results show that the fatigue life
increases with stress ratio under the given maximum stress. Based on the tests results, the Goodman and Walker
high—cycle fatigue life prediction models are obtained to reflect the effects of stress ratio. And the comparison also
reveals that the Walker model predicted life coincides with the tests data better than Goodman model with the fact

that the former models’ data distributes on the more narrow band.
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Tab.1 The chemical composition of 0Cr18Ni9 stainless
steel sheet % (w)

C Si Mn P S Ni Cr

0.061 0.50 1.08 0.024 0.004 8.21 18.27
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Fig. 1 OCr18Ni9 stainless steel sheet (2 mm) welded joint

tensile specimen

1.2 SEEZRRNR

IR FH 0Cr18Ni9 AN AN AR AL JEEJE 4 2 mm (1)
T TR IR % 18 GB/T 3075—2008" #E171%
T, AR R Oy R AR R TR E P, iR
FE KRS AN 2 iR o 9% 57 1V 7 Zwick HFP5100
AT 57 g L b AT, AR R 50~180 Hz, R
GB/T 24176—2009"" 1t &5 B i1 56 7 58, 4 — 1>
B K 1 7KF (401400 MPa) , 3 52 9% 57 75 fi B BR
FHMETZ hitp://www.yhclgy.com  20224F 45 51

(a) Welded joint specimen
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(b)  The sample size
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Fig.2  0Cr18NiO stainless steel sheet (2 mm) weld joint specimen
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Tab.2 Mechanical properties of 0Cr18Ni9 stainless steel
sheet welded joints

Frdh R/ MPa R,/ MPa Al % WL

1* 298 656 34.5 JE5%
2* 286 624 30.0 J55%E

3* 311 697 60.0 BlAf
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Fig. 3 Uniaxial tensile stress—strain relation of 0Cr18Ni9

stainless steel sheet welded joint
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Fig. 4 Fatigue fracture surface features of welded joint
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Tab.3 Fatigue limit test data summary (R=0)
FE R, /MPa N/Times Y/N
¥ 220 10’ N
2* 240 232 839 Y
3* 220 582485 Y
4 200 107 N
5" 220 10 N
6" 240 10 N
7" 260 10’ N
8" 280 42 547 Y
9* 260 378 862 Y
107 240 46 531 Y
1 220 275 526 Y
12° 200 148 950 Y
13* 180 10 N
14 200 107 N
15* 220 10 N
x4 EFRRIREHE S (R=0)
Tab. 4 Fatigue limit testing data analysis (R=0)
Stress/MPa i f: if; 2f,
180 0 0 0 0
200 1 1 1 1
220 2 2 4 8
240 3 2 6 18
260 4 1 4 16
280 5 1 5 25
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Tab. 5 Fatigue limit test data summary (R=0. 2)

FEfh R,,/MPa N/Times Y/N
1* 250 376 011 Y
2* 225 10 N
3 250 850 850 Y
4" 225 10 N
5* 250 107 N
6* 275 742 819 Y
7* 250 107 N
8 275 1583 398 Y
9* 225 10 N
10* 250 718 506 Y
11* 225 107 N
12* 250 10 N
13* 275 3763 022 Y
14* 250 10 N
15 225 107 N

F6 EHRRMIREHE S (R=0. 2)
Tab. 6 Fatigue limit testing data analysis (R=0. 2)

Stress/MPa i /. if; i f;
225 0 0 0
250 1 3 3 3
275 2 3 6 12
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R7 EFRRNIREREICE (R=0.5)
Tab.7 Fatigue limit test data summary (R=0. 5)

B R, /MPa N/Times Y/N
1" 360 10’ N
2* 390 514 878 Y
3* 360 10’ N
4* 390 698 888 Y
5" 360 10 Y
6* 390 426 145 N
7 360 107 Y

x8 EZHRRMKXEIEL T (R=0.5)
Tab. 8 Fatigue limit testing data analysis (R=0. 5)

Stress/MPa i fi if; izfi
360 0 0 0 0
390 1 3 3 3
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Tab. 9 Fatigue life test data at a given stress level

Stress lg NNo. lg NNo. lg NNo. Ig NNo. 1g NNo. lg NNo. -4 frifE
MPa 1 2 3 4 5 6 H %

270 512 514 515 545 553 594 539 032
280 480 5.07 510 510 567 578 525 0.38
290 492 501 509 528 535 540 518 0.19
300 455 483 496 499 503 514 492 021

310 441 451 477 478 479 488 469 0.19
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Tab. 10 Fatigue life test data at a given stress level
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Tab. 11 Fatigue life test data at a given stress level

Stress lg NNo. lg NNo. lg NNo. Ig NNo. Ig NNo. lg NNo. ) brife
/MPa 1 2 3 4 5 6 | %=

Stress g NNo. Ig NNo. lg NNo. Ig NNo. Ig NNo. g NNo. ¥ FrifE
/MPa 1 2 3 4 5 6 fi %

275 559 574 580 587 620 658 596 036
300 525 527 529 540 563 563 579 0.15
325 533 548 561 575 582 6.1 568 027
350 519 551 553 571 573 575 557 021

375 496 497 516 532 532 545 520 0.20
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540 533 509 506 457 499 512 503 025
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fatigue S=N curves
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experimental data
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Fig. 7 Comparison of life estimation results with experimental

results
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Fig. 8 Relationship between equivalent stress amplitude ratio

and stress ratio
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