F41% %54 A0 X F F R (8 K H P RKR) Vol.41,No.5
2020% 5 A Journal of Northeastern University ( Natural Science) May 2020

doi: 10. 12068/j. issn. 1005 —3026.2020.05.014

E TR X IR B I 55 5 BT Tl

THA' RTR', mEE, TR
(1. JGER T R2E AU TG, 107 K 116023 ; 2. KiERF K LIRS, i07° KiE  116026)

1 . ORI IR TR A, B E AR B = AT A LT ARAE . B R Tl T R OO R R
TR B W B . 5[] JG 56 A BE JE 56 Btk , @ sr 1 SO R 8 57 BT B 40/ area, , 58 SR 22 5 B0 R I AR 8%
T =TGR R oK. fJ5 , 454 /area, I Murakami FRi¢ | 32 H 7 5L T30 R R 19 9% 55 56 B AR A,
PSRN FV520B — 15 25 58 BF SEEG A Ti - 6 Al - 4V 5k &4 A SCHR B SRR BEA T 3631E | 45 22 W1 1%
IR ELAT — o (A5 55 O S5 TS S A 3

k& R HOWRVE RIS SR Murakami BRI ; $5 TR ; 95 57 9 E TR
FESEKE: TG 156;TH 140  XHHREE: A FHAZE(FRRSE)FRIREG(OSID)
TEHS: 1005 —3026(2020)05 — 0693 — 07

Fatigue Strength Prediction Based on Micro Scratches

DING Ming-chao' , ZHANG Yuan-liang' , XIAN Hong-wei' , WANG Jin-long”

(1. School of Mechanical Engineering, Dalian University of Technology, Dalian 116023, China; 2. Marine
Engineering College, Dalian Maritime University, Dalian 116026, China. Corresponding author: ZHANG Yuan-
liang, E-mail; zylgzh@ dlut. edu. cn)

Abstract: Based on the observation of micro scratches, the cross section of the scratches has the
geometric characteristics of triangle. Two principles which are direction-independent and length-
independent were proposed for determining the projection area of micro scratches. Accordingly, a

new parameter ./area, was defined as the maximum square root of triangle area of micro scratch
section, to describe fatigue damage quantitatively caused by the micro scratches. A modified
fatigue strength model with the consideration of micro scratches was established by using the

Murakami model and the term of ./area,. The model was validated by the fatigue strength
experiment of high strength steel FV520B-I and the existing data of Ti-6Al-4V titanium alloy from
literature. The results showed that the model had a certain advantage of prediction accuracy in
fatigue strength prediction.

Key words: micro scratch; fatigue damage parameter; Murakami theory ; projection area; fatigue
strength prediction
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Table 2 Results of fatigue strength experiment

IS 715 {F/ MPa R,/pm W 55 75 i I3 71 {./MPa R,/pm W 55 75 i
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550 0.583 8.54E +05 525 0.554 2. 00E +07
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Table 4 Fatigue strength prediction of Ti-6AlI-4V

FEHE 2a W ¢ \Jarea, I H area = mwac/2 \/area,
wm pwm pm MPa WM/ MPa  1R%/% TN/ MPa  1R%/%
15 0.7 2.65 600 468 21.9 486 18.9
16 1.6 3.46 575 448 22.1 465 19. 1
15 3.0 4.90 520 423 18.7 439 15.6
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Table 5 Fatigue strength prediction by modified fatigue strength model
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