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Abstract: An experimental scheme of studying the fatigue life of the turbine casing slot
was presented. With the scheme, the stress field of the critical section was obtained by nu-
merical analysis, and mechanical loading was applied to simulate the total stress field of the
critical section at room temperature. Under the load, the fatigue life of the turbine casing
slot can be obtained. Using the proposed scheme, structural improvement measure of new
turbine casing, modification measure of old turbine casing and the effect of corrosion were

evaluated experimently. The results show that: (1) rounding the new turbine casing slot
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corner with a 0. §mm-radius can increase the safe life by 69% and 198% with confidence of

50% and 95% , respectively; (2) a fatigue life similar to the new turbine casing slot can be

obtained through cutting a 1. 5mm-radius corner on the old turbine casing slot; (3) corrosion

can affect the fatigue life of the turbine casing slot significantly.
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Fig. 1 Position of crack in turbine casing slot
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Table 2 Fatigue lives of new casing slots

9% 55 i/ cycle

A /N
17 1]
11000 6200 12700
10000 8100 14000
9000 8400 16200
14900 17800
10920 16700
8500 12300 19400
16500 17600
10400 20800
8000 10000 20000
7000 28100

6500 27900 35200




2740 i

E¥

g o M

529 &

®3 BUERHAENESE®
Table 3 Fatigue lives of old casing slots

I 57 F i / cycle

B /N
111 74 IV VA
3300 20450 14750
900 17500 13500
6800
600 18100 11000
3600 21600 8500
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Table 4 Comparison of fatigue lives of original ( | -type)
and improved ( I -type) specimens

under working load
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Table 5 Fatigue lives of \old casing slots original
(JF=type, IV -type, Vi:-type) specimens

using Weibull distribution
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