55 43 % 45 4 1] fn= & sl Vol. 43 No. 4
2017 4F 8 Aeroengine Aug. 2017

i 28 0 52 0 M4 R HBE 55 A o pitll iy Tk

WBBLEN 25 SRPEHE 4 5K et MG, AR 12
(L ALERUAALR K RIS 30 0 TRREBE, 2. s A S BLA R B st T TR 6 58 , 3. Sedb A s WLE R BT oL AL s
100083 ;4. AN Tl 48 TR 5B, JL 2t 100094)

FEE: T 250 CMC JE 57 6 FUI 7 3, 3 CMC ZE AU S K S AL o 49 B, AR 4% BHE ST A T 3h , oA T M A R 57 IS
By R/NAE,CMC T e i HL ey 4 AR 7 R AT N, R R T B RHAT I TWEIE A - REAR,EBT AN A A ETHEZTR
WEL, BT REBAE,ER T REERED RS, S oM T RET L MEZEIRRNEAX R, E6RET N
HBRANER G ERER MR F T HER T EE T Ea T ERE, A2 458 ONC, RE LA R T H 45 RFRRT
SRR A, I MCHAT TR FH I H ST CMCE T Far S-Nth &, LR G XD BEERY &, 43 2 £ 54 CMC By
% o WM 7 3%, 7T BT 4% RE& MU CNC 340 571 57 & 6 247

KER: BREL MBS T F A R E L S-N &

HRESES: V257 SCERARIZAD : A doi:10.13477/j.cnki.aeroengine.2017.04.004

Fatigue Life Prediction Method for Ceramic Matrix Composites
HU Dian-yin**®, ZHANG Ze-bang‘, ZHANG Long', MEI Wen-hin', WANG Rong-giao**

(1. School of Energy and Power Engineering, Beihang University, Beijing 100083, China; 2. Beijing Key Laboratory of Aero—Engine
Structure and Strength, Beijing 100083, China; 3. Collaborative Innovation Center of Advanced Aero—Engine, Beijing 100083, China; 4.
Systems Engineering Research Institute, Beijing 100094, China)

Abstract: In order to establish fatigue life prediction method for Ceramic Matrix Composites and expand its application in aeroengine,
this work investigates that the CMC may appear four different kinds of fatigue hysteresis behavior under different peak fatigue stresses on
the basis of the BHE shear lag model. The stress and strain formulas of cyclic curves under each kind of hysteretic behavior were deduced.
By comparing with the experimental data, the accuracy of the hysteresis loop simulation was proved, and the degradation of the interfacial
shear stress with the cyclic number was obtained. The failure criterion of the cyclic process was determined by combining the shear stress
degradation model and the fiber strength degradation model, and a numerical method for calculating the stress and fatigue life of the fiber
was designed. According to the results of finite element analysis of a 2D woven CMC, the stress of the fiber was extracted and the fatigue life
of CMC was calculated. The S-N curve of fatigue life of CMC was deduced and the result was in agreement with the experimental data. The
fatigue life prediction method for 2D woven CMC can be employed to fatigue life prediction of the woven CMC turbine vanes.
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