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Study on Crack Growth Life of a Power Turbine Disk
ZOU Yu—shen', XUAN Hai—jun', FAN Meng—long', GUO Xiao—jun’, SHAN Xiao—ming’, HONG Wei—rong'
(1. Zhejiang University High—speed Rotating Machinery Laboratory, Hangzhou 310027, China;
2. AECC Hunan Powerplant Research Institute, Zhuzhou Hunan 412002, China)

Abstract: In order to study the fatigue crack growth characteristics of a power turbine disk GH4169 alloy,a crack growth model based
on Paris formula was established,and the finite element analysis of the 3D crack growth process was completed. The test scheme was
determined. In order to shorten the crack initiation time,simulation cracks were prefabricated at different parts of the wheel by EDM
technology. High temperature and low cycle fatigue crack growth tests were carried out on a high speed rotating test rig. During the test,no
cracks were found in 9000 cycles at the upper limit speed of 20500 r/min,and cracks were found in 3000 cycles after 10% increase in
speed. Disk ruptured after another 1700 cycles. After the test,the fatigue fracture was observed by SEM,and the macroscopic and
microscopic characteristics of the fracture were obtained. By comparing the simulation results with the test results, it is shown that the crack
growth rate obtained by the simulation analysis is in good agreement with the test results.
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