Journal of Mechanical Strength *[L‘ 1%( i% g 2024, 46(6):1465-1473

DOI: 10. 16579/j. issn. 1001. 9669. 2024. 06. 024

ETIEZMNNFHNREE TCAMBHES Ry RER
MODELING OF FATIGUE CRACK PROPAGATION IN TITANIUM ALLOY
TC4 MATERIAL BASED ON THE PERIDYNAMIC THEORY

XRET OBR oK OXK %K OB LT HRB
(1. P BALZ H da 3h A ALRAT BT, AR 412002)
(2. #TETRF MR TAFEE, LM 310018)
LIU ZongHui' CHEN Rong® MIDong" CAO Fan®* HAN JunZhao®
(1. Hunan Aviation Powerplant Research Institute , Aero Engine Corporation of China, Zhuzhou 412002, China)
(2. School of Mechanical Engineering , Zhejiang Sci-Tech University, Hangzhou 310018, China)

WE T EAEF IR G G TCA M RITE R PR B AT T 9 55 Ry AT 4RI T — RS T 5 8 1 # BE Y
HRIHNAAL, 1 SR T A R AR AR AR T W B OB R, T AR RS i 7 2 SR e 78 5 e aed e o B g 2
PEARTE SRR BRI 19 57 ZLE0 (R i 2 AL S AL, S £ THSRL A 0S8R AR E M, AT W B sl 45 3 1A
T KSR IR T SO A & NS AR S 5 ¥R %5 IETE RS NG B v HR RE ARAS 0 A, I e A [ 2
SN T B RS SR A RTINS0 A 2P BE 7R R TR . SEER SRR, TRt 1 S TR Bl A B Y
9257 B R WU R, T LAV 3t FOU00 SR80 14 17 £ A6 R ol 3 5 AR T 8 57 7 i -5 S B0 5l S IR R Y —
B AT B B RHIE 55 2480 TR N I ThT B AT AT R AN S I

KER EFHAFEE KEETC4 EFHRYL REYR ESHFS

FESES THI42

Abstract In order to more accurately predict the fatigue crack propagation behavior of titanium alloy TC4 under cyclic
load, a new prediction model based on peridynamics theory was proposed. Within a finite near-field radius, a material point
damage model was constructed to simulate the initiation and propagation of cracks. By establishing the plastic deformation
damage model of the "bond", the mechanism of fatigue crack initiation and propagation was deeply analyzed in this study. In
order to improve the prediction efficiency and stability of the model, the critical damage factor of material point was introduced,
and an improved adaptive dynamic relaxation method is adopted. The static solution can be obtained in each loading cycle, and
the reliability of the model was further verified by the convergence analysis of the crack propagation results under different
loading conditions. The experimental results show that the fatigue crack growth prediction model based on peridynamics theory
can accurately predict the crack initiation location and crack growth rate without relying on additional crack growth criteria. In
addition, the fatigue life predicted by the model is in good agreement with the experimental data, which proves the validity and
practicability of the model in predicting fatigue crack growth of titanium alloy materials.
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