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Design of low cycle fatigue simulating specimen for bolt holes of
a turbofan engine high pressure turbine disc
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XTIAO Xinhong”, LIAO Xuejun®

(1. Beijing Aeronautical Engineering Technical Research Center, Beijing 100076, China;
2. Hunan Aviation Powerplant Research Institute,

Aero Engine Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: Basic criterion of low cycle fatigue simulating specimen design was proposed
based on the theory of tensile strain energy life prediction model. Simulating specimen for
bolt holes of a turbofan engine high pressure turbine disc was optimized in design while com-
prehensively considering the ability of the test machine, thread connection strength and re-
quired number of bank disc. The optimizing objectives were as follows: the distribution of
the first principal stress and strain within 0. 8mm on the virtuak crack of the simulating spec-
imen was consistent with the real bolt holes, and the ratio of the second principal stress to
the first principal stress at the maximum stress point of the simulating specimen was consist-
ent with the real bolt holes. Elastic plastic analysis was conducted to check the stress/strain
consistency. The difference between safe life obtained by simulating specimen test and real

turbine disc test was 4. 48 %.

Key words: turbofan engine; high pressure turbine disc; bolt hole;

simulating specimen; low cycle fatigue; safe life
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Table 3 Load steps of high pressure turbine disc elastic

plastic analysis
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6 16504 100 1728. 27 —89.51
7 13203 80 1382.61 —57.29
8 1000 6. 06 104.72 —0.33
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specimen and the bolt hole (elastic plastic analysis)
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