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2 LZ50 Py P Cow
E/GPa 0,/MPa 0,/MPa 8/(%) b/ (%)
av 209. 75 329. % 628. % 24.41 41.92
P 13.1111 4.72717 5.455 9 0.7397 0.996 3
C,, 0.062 5 0.0143 0.008 7 0.0303 0.023 8
35
_____ i o )
25 ,-j
‘,.D’
15
.......... 10 o REMIR
_____ i 5 - — -5 AEAREMA L
0 — N 1 3
B 0 4x10° Bx1001.2x10° 1.6 x 10F
N/T
1 CT 2 5
aN (T )
1.2
.9 .
aN . 5 7 9 ) E Eoms
R 3, .5 , 2
da/dN_aK -9 da/dN_AK 4e
3 5 7 9 aN
Eqa Ems R
5 7 9
E, E.. R E, E. . R E, E. . R
1 15 - 0.0078 0.062 3 0.99988 - 0.042 2 0.1303 0.999463 - 0.095 0.256 3 0.997 81
2 14 - 0.009 5 0.0825 0.99661 - 0.029 1 0.161 1 0.998678 -0.0523 0.267 0.997 326
3 14 - 0.000 4 0.0832 0.99580 -00125 0.144 5 0.998723 -0.046 0.217 0.9% 974
4 15 -0.0019 0.066 9 0.997% - 0.007 2 0102 8 0.999512 -0.0163 0.1350 0.99 149
5 14 - 0.0059 0.067 3 0.99801 - 00183 0.079 6 0.999708 -0.0353 0.1070 0.999 42
6 7 - 0.0119 0.098 8 0.99025 -02727 0.4190 0.973912 -0.5492 0.829 0. 885 860
7 15 0.002 1 0.1310 0.99177 - 0.009 6 0.1376 0.99986 -0.0173 0.1823 0. 998 389
8 14 - 0.0027 0.100 6 0.99579 -00126 0.1 8 0.999491 -0.0263 0.1390 0. 999 165
9 14 - 0.0047 0.061 3 0.99821 - 00136 0.08 8 0.999616 -0.0272 0.1269 0.99 198
2
3,1963  Paris_Erdogan”! da/dN = C(AK)™,
( 1n)e (AKw)
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Bavlg[ AR~ ARow 0} + B,mslg[ AR = AKom 0“’} . (17)
2(1-r) 2(1-r)
da/dN_AK s
da|  _ C;LC[M} e, (18)
dN] p- ¢ 2(1-r)
4
LZ50 , n ng Aow Bay Moy Ams Brms AK o s
123 9 - 8.185479 1.384518 92.3459MPasmm"? 0.632529 - 0.198812 11.5655
MPas mm”? 0. 103 459¢ P C 4; 4e
5
1) .
2) . ,
3) LZ50 , .
4 LZ50 da/dN_AK
p C/ (%) Ap ¢ Bp ¢ AKgp_ ¢ Co_ ¢ Mp_ ¢
50 - 8 185 479 1.384 518 92.3659 6.52411%x 10 ° 1.384 518
0.5 90 - 7.98 673 1.38%4 518 92.3659 1.02 642% 10- 8 1.384 518
95 - 7.939 845 1. 384 518 92.3659 1.14 8% 10~ 8 1.384 518
99 — 7.821 958 1.384 518 92.3659 1.50675% 10- 8 1.384 518
50 - 7.833 644 1. 280 304 89.887 2 1. 46 675% 10~ 8 1.280 304
0.9 90 - 7.636 838 1. 280 304 89.887 2 2.30761x 10~ 8 1.280 304
95 - 7.58 011 1. 280 304 89.887 2 2.58220x 10~ 8 1.280 304
99 - 7.470 123 1. 280 304 89.887 2 3.38748% 10~ 8 1.280 304
50 - 7.726 132 1. 248 042 890.184 5 .87 874x 10~ 8 1. 248 042
90 - 7.529 326 1. 248 042 890.184 5 2.95579x% 10”8 1. 248 042
0% 95 — 7.480 499 1. 248 042 89.184 5 3.30751% 10~ 8 1.248 042
99 - 7.362 612 1. 248 042 89.184 5 4.338%9x 10°8 1. 248 042
50 - 7.516 145 1. 184 635 87.866 4 3,04 68 x 10-8 1. 184 635
90 - 7.319 339 1. 184 635 87.866 4 4.79359% 10~ 8 1. 184 635
0.9 95 - 7.270 511 1. 184 635 87.866 4 5.36 440% 10~ 8 1. 184 635
99 - 7152 624 1. 184 635 87.866 4 7.03 681x% 10~ 8 1. 184 635
50 - 7.268 745 1. 109 406 86.388 9 53858 x 108 1. 109 406
90 - 7.071 939 1. 109 406 86.388 9 8. 47 346x 10~ 8 1. 109 406
0. 99 95 - 7.023 112 1. 109 406 86.388 9 9.48 175% 10~ 8 1. 109 406
99 - 6905 24 1. 109 406 86.388 9 1.24 387x 10-7 1. 109 406
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Probabilistic Models for the Long Fatigue Crack
Growth Rates of LZ50 Axle Steel

7ZHAO Yong xiang, HE Chao ming, YANG Bing,
HUANG Yu zhong, GAO Qing, WU Ping bo
(State Key Laboratory of Traction Pow er , Southwest Jiaotong University,

Chengdu 610031,P.R . China)

Abstract: Experimental study is performed on the probabilistic models for the long fatigue crack
growth rates (da/dN) of LZ50 axle steel. An equation for crack growth rate was derived to consider
the trend of stress intensity factor range going down to the threshold and the average stress effed.

The probabilistic models were presented on the equation. They consist of the probabilisticd a/dN _
delta K relations, the confidence based da/ dV _delta K relations, and the probabilistic_ and confi-
dence basedda/ dN _delta K relations. Efforts were made respectively to characerize the effects of
probabilistic assessments due to the scattering regularity of test data, the number of sampling, and
both of them. These relations can provide wide selections for practice. Anaysis on the test data of
LZ50 steel indicates that the present models are available and feasible.

Key words: LZ50 steel; long fatigue crack; growth rate; average stress; threshold; probabilistic
model



