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Recent Research Progress on Fatigue Behavior of Twinning Induced
Plasticity Steels

LIU Shuai, LIU Huanyou, CHEN Lin, GENG Yifan, FENG Yunli
(School of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)

Abstract: Twin induced plasticity (TWIP) steels have high strength and superior plasticity and have been used in
automotive parts. In the process of vehicle running, these parts will be subjected to alternating loads, there is a risk of
fatigue fracture. In recent years, researchers have paid more and more attention to the study of fatigue behavior of TWIP
steel, hoping to further improve the fatigue resistance of TWIP steel by understanding the microstructure evolution of TWIP
steel during fatigue process, the mode of crack propagation and the factors affecting fatigue life. The recent research results
of fatigue behavior of TWIP steel were summarized from three aspects of high cycle fatigue, low cycle fatigue and fatigue
crack propagation, and the microstructure evolution and strengthening mode behind each fatigue behavior were summarized
and analyzed.

Key words: twinning-induced plasticity steel; high cycle fatigue; low cycle fatigue; fatigue crack growth

o U (g S TR HE N TR T Y A R R,
FER TR AR B 2 B 28 1 v i B A 1) i B 2 )
JEAE I 1, FEdE— 204 iR B S A AR A
D7, KA R AR ARG B B R R R EaL ST N E DO o (A NN G SR G2 S W =R 2 N
IR 22 T P B AR HE L A 0T 5K IR 3 %) 2 By A A SRR 4 B B RY 0 T R AE TS SR L 2R
TR AN ERA R a8 BE GO0 3 th T s sk, A 80
AW B SR B o B FIBPE 2R B 8t & R R
B = 3R 947 DP (R ; Dual Phase ) #{+% TRIP (4 9
AR5 K 3% ; Transformation-Induced Plasticity ) #¢7 :E 40t

W Z LR R Tl A R R
RUEFETE Bl A7 A ok, 42 Bk 02 55 () BB H 43 ™
W RERA R AR A RV Tk A R

4 I CLATEICE TR 8] T AL ;i
AT B 5 BV P R AR T B o
OO 4(I)O 8(I)0 12IOO 1600

I 75 B #9:2021-01-04

EeTH: BEARR RS HELSTH (51801063 ) ;7L
A A AR A R WE SR I H (BJ2019018 ) 5 A2 4k
TR R WL IEHE 5 H (BS2017045)

fEZ R A X U (1988—) b il A Bl 2. s 7
T« 58 3 B A R B 3 ) 4k B 9 55 W 24 AT S F SR
15 . 13483371922 , Email : sliu_ysu@163.com

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

1 hr 5 JE/MPa
IF ; 7 ) B J5 99 s Ml 4K . AR B0 SR 49 5 TR-HIS « = 5 3 TF 4K
1SO: 4% i) S PEAY  BH MU RE AL A4 ; CMIn . 8554 ; HSLA IR & 4 4N
DP . WU A9 ; CP . & AH4K ; TRIP : #1745 17 & ¥ V£ 4K ; MART : 2 [ A4
TWIP . 25 5 75 % 98 P 4

P12 B0 289304 T IR T4 58 2 15 R R 1 56 &
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Fig.2 Fatigue crack propagation paths on the outer surface of Fe-22Mn-0.6C steel after fatigue failure
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Fig.3 Microstructure of fatigue failed specimens at various stress amplitudes
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Fig.4 Optical micrographs of TWIP steel fatigue failed in LCF at various stress amplitudes
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Fig.6 Fatigue crack growth paths in the near threshold regime at R=0.1 for CG and FG TWIP steels
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Fig.7 Three-dimensional crack volume of 0Al and 3A1 TWIP steels
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Fig.8 Fatigue fracture and locally enlarged morphologies of Fe-30Mn-0.9C and Fe-30Mn-0.3C steel specimens
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