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, . 8 51 AP_Aa ,
da/dN_AK
da Aa AP 2+ B
W)= A oK = A ), (1)
,a AP ,B= a/W,f(B)= 0.886+ 4. 64B— 13. 2B+ 14. 72B°- 5. 68"
1.
1 8 CT AK
W/mm B/mm ag/mm ay/mm AP IN APy /N AK‘h/(MPa'mml/z) (da/dN )T~ /mm
1 49.94 11.81 1312 16.5% 6500 3 800 91.795 3 0.271 1% 10°°
2 49.94 2.2 1310 14.405 4800 4200 85. 833 3 0.8387x 1077
3 4991  11.9% 1329 13.58 4800 4200 81.592 7 0.3333x 1077
4 49.93  11.8 1399 15.260 5400 4 500 9®. 9543 0.72 9% 1077
5 49.94  11.91 1350 14.000 5100 4000 80. 446 6 0.300 0% 1077
6 49.97 11.88 1370 14.7%0 4500 4200 89.3517 0.500 0x 1077
7 49.95 1.9 1416 15.000 5400 4000 8.2236 0.873 8% 107
8 4992 11.9% 1313 16.240 5400 4000 93.676 5 0.763 4% 10-7
2 P C LZ50 AKy  ( )
P C/ (%) trelne— 1) K, / (MPa®mm'/?)
50 0. 000 000 88.293 8
0] 1. 414 924 54,75 7
0.5
9% 1. 8% 579 46,560 1
% 2.997 952 32.084 3
50 0. 000 000 79.836 7
0.9 ) 1.414 924 49.512 0
) % 1. 8% 579 42108 6
% 2.997 952 29,011 2
50 0. 000 000 73.545 1
) 1. 414 924 45.610 1
0.9
9% 1. 8% 579 38.790 2
% 2.997 952 26.7%4 9
50 0. 000 000 69.261 1
) 1.414 924 42.953 3
0. 9%
% 1. 894 579 36.530 7
% 2.997 952 25.168 2
50 0. 000 000 65.923 0
0] 1.414 924 40,883 1
0.99 9
9% 1. 8% 579 34.770 0
% 2.997 952 23,955 2
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2
2.1
AK A[<rni1r1 Ath 5 1 8 *
, . , [12]
: (P) (c)
AK th
lgAKwp-¢c = PL—- ZpPs— ti-¢(ns— 1)Ps, (2)
, PL Ps , Ns . Zp P
, L1 C(ns— 1) C ns— 1 t ° ,
ns PL  Ps 8 1.U6  3.412; P C L7Z50 AK th 2¢
, AK h ° ,
2.2
Paris_Erdogan (13] da/dN_AK ,
da/dN_AK , AK AKw °
[ 14], R , Paris Erdogan
da _ o 206",
- of 28] g
2AK | L 1, da
lg[l_ R} =- mlgD+ mlg AV (4)
, D m . A== (lgh)/m B = 1/m,
2AK | da
1g[—1_ R} = A+ Blg - (3)
AK R da/dN_AK
2AK ] _ da
|:lg Rl Z Aa+ Bavlng, (6)
2AK _ da
|:lg 1- R n'ns_ Arms+ Brmslg dN, (7)
’ Aav Bav ;Arms Brrrs .
[lg(2AK/(1- R))]w lg(2AK/(1- R)) ;[1g(2AK/ (1= R)) [ 1g(2AK/(1- R))
. P C da/dN_AK
28K ] )
[lg[l _ R] P C = (Aav+ ZPArms) +
trc(ns— 2) ’1+ L+ (Baw+ ZpB )lgd—a (8)
L c(ns S n av PD yms dN’
,n da/dN_AK ) (6) ’

Apfc(AaV-F ZpAnns)+ (A c(ns— 2)8 1+ 1/n
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BP— c = (Bav+ ZPBrms)

[lg[%"ﬁ_ L= Aot Beclg (e (9)
mpc= UBp.c Dpc= 1004 /(B )
m,
Vm
(8K)pc= 50 ﬁg—ﬁ] o (11)
[14] , n (
) ne Aw Ba Ame Bume s 51 8
2.709 91 0.059 733 0.393 801 0.003 263
0.027 335 P_da/dN_AK 1
2e P C da/dN_AK &
g 3
T 1%x10 "mm 3
AK 3 = o (1B MM
AR BE
’ OB AK iR
5 AKh
* ¥L]
AK AKyo o, AK/({MPa- mm'?)
. ’ 2 LZ0
3 P C LZ50 da/ dN_AK AK
( Paris )
P C/ (%) tyclng=2) Ap_¢ Bp ¢ K,/ (MPa* mm'?)
50 0.717 558 2.709 91 0. 059 733 76. 782 1
90 1.943 180 2.670 17 0. 059 733 70. 068 2
03 95 2.446 912 2. 656 27 0. 059 733 67.81 8
99 3.707 428 2.623 17 0. 059 733 62. 830 8
50 0.717 558 2. 649 66 0. 055 551 72.187 0
90 1.943 180 2.596 02 0. 055 551 72.506 3
09 95 2.446 912 2.582 12 0. 055 551 70. 2218
99 3.707 428 2.54733 0. 055 551 4. 8157
50 0.717 558 2. 600 54 0.052 143 8. 450
90 1.943 180 2.546 90 0.052 143 63. 409 6
099 95 2.446 912 2.533 00 0.052 143 66.2542
99 3.707 428 2.498 21 0.052 143 61. 1535
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3
C/ (%) tycl(ng=2) Ap_¢ Bp ¢ K./ (MPa* mm'"?)
50 0.717 558 2.564 63 0.049 651 6. 165 8
90 1.943 180 2.51099 0.049 651 65.561 6
0.99
95 2.446 912 2.497 09 0.049 651 63.4959
99 3.707 428 2.462 30 0.049 651 58. 607 6
50 0.717 558 2.53507 0. 047 599 4. 192 6
90 1.943 180 2.48143 0. 047 599 63. 3067
0.999
95 2.446 912 2.467 53 0. 047 599 61.3120
99 3.707 428 2.43274 0. 047 599 56.5918
1) ,
2) Paris Erdogan da/dN_AK ,
AK s Paris .
3) 1750 : .
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New Method for Measuring the Random Thresholds
of Long Fatigue Crack Propagation

HAO Yong xiang, YANG Bing, LIANG Hong gin,
WU Ping bo, ENG Jing

(State Key Laboratory of Traction Power, Southwest Jiaotong University,
Chen gdu 610031, P.R. China)

Abstract: A so_called “ loca probabilistic Paris relation method” was presented for measuring the
random thresholds of long fatigue crack propagation. A check was made to the conventional method,
in which the thresholds were measured statistically and directly by the test data. It was revealed that
this method was not reasonable because the test data have seldom a unified level of aack growth
rates. Differently, in the presented method the Paris Erdogan equation was applied to model the loca
test data around the thresholds. Local probabilistic relations with both the survival probability and the
confidence were established on a lognormal distribution of the stress density facdors. And then, the
probabilistic thresholds were derived from the probabilistic factors with a given critical level of growth
rate. An analysis on the test data of L 50 axle steel for the Chinese railway vehicles verifies that the
present method is feasible and available.

Key words: long faigue aack random threshold, loca probabilistic Paris relation, L 50 steel



