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Disk Low Cycle Fatigue Life Prediction Based on Equivalent Strain
YANG Jun',XIE Shou - sheng' , QI Sheng — ying’, DONG Hong - lian®

(1. Engineering Institute , Air Force Engineering University , Xi’an 710038 China; 2. Xi’an Aero — engine
(Group) Ltd. ,Xi'an 710021, China)

Abstract ;: A simplified equivalent strain model is presented to predict the disk Low Cycle Fatigue (LCF) life aimed
at unsymmetrical loads and the main life regions. Using this model, the LCF life of the first high — pressure com—
pressor disk is predicted. A series of axial strain — controlled LCF tests of 1Crl11Ni2W2MoV bar specimens are con—
ducted. Then an experimental disk is designed, and the LCF test of the rotor is carried out on the spin test rig. The
average LCF test life of three disks, 4 280 test cycles, is obtained. Compared with the test life, the prediction error
of equivalent strain model is 41.8% , and that of Manson — Coffin model is 99.2% . The result indicates that the
disk LCF life prediction method based on the equivalent strain is effective, and is higher than the Manson — Coffin
method in accuracy of life prediction.

Key words:disk; low cycle fatigue (LCF) life; life prediction; equivalent strain; spin test rig; Manson — Coffin
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