2 BT B ORE AR (A R R R D) Vol.52,No.7
2025 47 H Journal of Hunan University (Natural Sciences ) Jul.2025

XEHS :1674-2974(2025)07-0089-10 DOI:10.16339/j.cnki.hdxbzkb.2025069

ERRIEEEXT AA2024-T351 &5 EhIE= 344l
A 2 I 52 MM & 22

REA LI 2 AR S Y
[1. PO SR R R TR AR, BV PE4: 7100555
2. MR B e EERE ST E (PR RS, WIE K7D 410083 ]

W E EHFREIEFOY o B E R IR GRS fede b 69 XA A3 AA2024-
T351 A4 #3h I 55 Wy 3L 19 3, 5k A % 76 tm WL 25 M A5 b 0 S AR B M FR DA AL 334 T 0
AL R AE 6 AR fm UL 25 M) 3 AA2024-T351 &2 M Ik 37 09 ol R it , & 5T A 7 ok &F
PN I B R AR R R AT, il BRI E A R A L A B TR AL
B AKES . FRRI, MBS ER TRHERTZF S EAREHG Y0, FHE B L
NG R RA G R TR R TERE, hEFEN TR A LA ECEARA R EFARE; &
X Y TP R LA AR P LI YR S B AL K
HOPE T A AL B b AR R R, A 8 B A R R R R s AR A0 R
Witk BLAHHIEE S AR EY 0, KMk BT ELay BAY. L TEMRL®, % 0H
A m T gy R B A R W S AR R R R R B I A e

KB R B A S AR R S AR M A Rk

FE 4% S:0346.0; TH117 MERARERD A

Effects of Grain Gradient on Crack Initiation of Fretting Fatigue
in AA2024-T351 Alloy
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Abstract: Accurate identification of influencing factors of fretting fatigue is crucial for its assessment and
control. To address the fracture problem of AA2024-T351 alloy under fretting fatigue, this study utilizes a crystal
plasticity finite element model that incorporates microstructural sensitivity to investigate the impact of grain gradient
representation on fretting fatigue in the AA2024-T351 alloy. Additionally, a submodel approach is employed to
calculate the contact region of the fretting fatigue specimens, and the cumulative plastic slip is analyzed to determine
the crack initiation location and predict crack initiation life. The study reveals that the grain gradient results in an

uneven distribution of stress fields within metallic materials due to variations in grain sizes and grain boundary
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conditions. Compared to the fretting fatigue contact surface, the grain gradient exhibits a significant change in crack

initiation locations in the subsurface. Moreover, the grain gradient evidently affects the crack initiation life of fretting

fatigue. The research findings indicate that the distribution of grain gradient alters the plastic deformation

characteristics between grains. As the grain gradient increases, the subsurface crack initiation life gradually

surpasses that of the contact surface. The variation in grain gradient significantly influences the subsurface crack

nucleation locations, thereby determining the tendencies of crack propagation. Building upon these research

conclusions, modifying the grain gradient distribution through material processing methods effectively mitigates the

crack initiation and propagation of fretting fatigue.
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Fig.1 Schematic view of fretting fatigue experimental setup
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