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A Novel Prediction Model for Fatigue Strength
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(a. School of Mechanical and Electrical Engineering; b. School of Materials Science and Engineering,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Fatigue failure is one of the most important reasons for the failure of engineering application
components. However, due to the high cost of fatigue experiments, it is necessary to use mechanical
properties to predict fatigue strength. Based on the true stress-strain curves, a novel model for fatigue
strength prediction is established and is used to calculate the fatigue strength. The strength predicted is
compared with that calculated by the staircase method and the Basquin equation. The results show that the
model could obtain the fatigue strength of the materials only by using tensile strength and work-hardening
strength, and it is suitable for other steels, which greatly saves costs and increases accuracy.
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Tab.1 Chemical composition of 304 stainless steel
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C 0.054
Mn 0.79
0. 002
P 0. 034
Si 0.42
Cr 17.27
Ni 8. 14
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Fig. 1 Dimensions of tensile and fatigue specimens (mm)
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Fig. 2 Engineering stress-strain curves of 304 stainless steel
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Fig.3 True stress-strain curves of 304 stainless steel
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4 6 301 Boar &, 3 — oAb B AL g R 57 R B TR AR A 805
304 R L HAr A Ak iEFTRR . WK 5.8 Hy AME
700 G 2 S N N 2 :
= 316L 15 e A" AL QBE B 5 S S M RN TR BRI Y T A s 0 AT ¢ 2
ASAE4340 4K 5% BRXEAT 4O X 7 ol B SN S RrgEs, N
600 177 £ MBI R B 0f MR8 SR R o hir o B
< 7%1}5\).‘%,.’/// ,/’//5% SR N .
S s00- |4 x5 EFRESBSNFUREZEXRNELE
\?; 400 //’ ,’/‘7% PRAET Tab.5 Summary of the relationship between fatigue strength
= B /,’4,"’
© /A parameters and mechanical properties
//,/r'
3007 L ol /MPa b A Sk
P Ll
200, 4% . . Hyt120 .
b7 . . . . L of =2.5 T b5 11 [18]
200 300 400 500 600 700 (VS5
Ow,exp/ MPa o =
=
, 1 /L35(Hy+1207%
PRl 6 7 S JEE OO 4SS PR B0 0 5 o B 5 2 . 1p 1207 b:?lg( (S ) a2 [19]
E Z 18] i A (V/Su)F
~ S e e <ol
Fig. 6 Comparison between the fatigue strength o= at foy b:{ I (13 [20]
calculated by the fatigue strength predic- ¢tgon. on=ay

tion model and the measured value

2.3 Basquin A1 E 304 REEWE S R E
Basquin 20— E 2 G SN i F 2 M5
P A PR A Basquin AR FEFRIRIE A
8 E( A Basquin AT
o, = o1 (2Np)' (9
XT 45 Basquin 222
log 6. = log ot + blog(2N}) (10)
X o, AR STHRE 5o R 9% 57 50 R A N R AL
TEIRUHL 0 Ry 9 55 9 JE 45 5L
MR8 Basquin 23 20 7T LLVE A 3o 35380 64 8L 00 0% 57
SR DRI 2 b B S 08 AR U L 2R
MRZ I BF 58 H & WL Basquin 28 20 B9 9% 95 5 JE
2505 MR 1 2 Pk B8 Z IR A AR S Rl OE R UL O

Marsavina 229 32 [ Basquin A X321 T
AMSO0 BB T 7] 25 1418 B0 9% 5 ok B2, 0 I HL 9%
55 5 BE 5 B HL O EE FRE B R — 8 OC AR EE T 9% 7 I
JEZHS AR Z 1R B OC & ) DU 3 A 8
SRR R TT A A PR YT 9 55 9k

7 BT 7 A 285 HL Ak 3 1Y 304 O 85 A 1Y
S-N i 2. B ooy Ry 25 18 9 95 CBR L JF Hoad i
Basquin 2 G553

o, = 322.99(2N) ", 3k A (11)
6. = 689, 41(2N;) “° i {} B (12)
6. = 835. 66 (2N %70, k{4 C (13)

HAREHE S T3 6.8 o0 T IR JE 5 0w
TR AT B 5 55 55 B 5 oy A Basquin 285X
T BT A 0 9% 55 1 32

R6 J4TFEWHNMIBBERSEES S- N HERNEFRESH

Tab. 6 Tensile data of 304 stain steel and fatigue strength parameters of high-cycle fatigue S- N curves
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