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Low cycle fatigue life experiment of sheet metal
with _coldworking hole

YANG Xing-yu,~WANG Yu-ya, DONG Li-wei,
MENG Xiang-ming, TUO Wei

(Beijing-Aeronautical Engineering Technical Research Center, Beijing 100076, China)

Abstract: In‘order to enhance the fatigue strength of the pressure equalizing hole on lab-
yrinth seal disc for a compréssor, three kinds of coldworking techniques with different
processes were designed, /namely, one-sided multiple extrusion process, cylindrical extru-
sion process and-T shape extrusion process. Simulations on sheet metal with hole specimen
for low cycle fatigue experimentation were designed using two kinds of materials (stainless
steel 1Cr11Ni2W2MoV and high temperature nickel-alloy 3I1742). Sheet metal with hole
specimen was strengthened using two kinds of coldworking techniques, namely, single-side
and repetitious extrusion method and T head extrusion method. And contrastive low cycle
fatigue experimentation was done under two kinds of experiment temperatures, i. e. normal
temperature and high temperature. The experimentation and analysis was made for different
fatigue loads on how to influence the strength effect. The experiment results show that the
effect of T head coldworking techniques is better for sheet metal filleted hole to improve low-
cycle fatigue intension of the sheet metal with hole simulation specimen effectively. Under
the same strength technique conditions, the size of low cycle fatigue load will influence the

strength effect, and the smaller load means more obvious effect.

Key words: sheet metal specimen with hole; fatigue strength; coldworking;
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Fig. 1 Faulty component caused by rupturable failure
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Fig. 2 Crack discovered during repair
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Fig. 3 Structure of the pressure equalizing hole
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Fig. 4 Test specimen used in low cycle experiment
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Fig. 5 Stress distribution result by linear elasticity

finite element method
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Fig. 8 Location of extruding head and

extruded structure
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