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Experiment of effect of shot peening strengthening on TC11 alloy
simulation blade’s HCF life

WANG Mei'?, LU Shan', GU Yuan-xing®,
LIU Liang®, ZHANG Huan®

(1. School of Power and Energy,
Northwest Polytechnical University, Xi'an 710072, China;
2. China Gas Turbine Establishment,
Aviation Industry Corporation of China, Chengdu 610500, China)

Abstract: The vibration characteristic measurement and high cycle fatigue (HCF) com-
parison test were applied out to unstrengthened, steel grit strengthened and double
strengthened blades. Through experimental results and fracture analysis, the three kinds of
blades” natural frequency, damping ratio crack origin and HCF limit were studied and com-
pared. The study indicates that the first order damping ratio is improved about 40 %—50% ,
and HCF limit is improved more than 40% , and HCF life is improved accordingly. The ar
ticle also give the reason of HCF limit improvement was also analyzed from strengthening
mechanism. The experimental data accumulated and the study result can offer references to

engineering design.
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Table 1 Blades’ natural frequency and damping ratio
1 /Hz /% 1 /Hz /%
1+ 413.4 . 199 84 405.9 0.094
24 414.1 . 159 33# 405.9 0.091
34 414. 8 . 154 34 406. 1 0.090
44 419.0 . 142 35%# 415.5 0. 190
54 412.9 . 178 36 # 415.0 0. 083
6+ 417.4 . 175 37# 408. 1 0.097
TH 403.5 . 194 38% 411.8 0.152
94 406. 8 . 101 29# 405. 3 0. 185
10# 413.4 . 181 30# 414. 3 0.174
114 418.6 . 181 31# 420.9 0. 147
12# 415.5 . 176 32# 411.5 0.183
13# 419.9 . 189 21= 417.5 0.188
144 416.0 . 150 22 % 414, 4 0.153
15# 396. 4 . 193 23# 414, 2 0. 157
16 # 408. 2 . 166 245 413.5 0.191
17# 411.9 . 152 25% 408. 7 0.163
18# 405. 5 . 207 26 = 411.1 0.079
194 413.9 . 075 27 &% 414.0 0. 150
20 # 403.9 . 198 28 # 414. 4 0.176
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Fig. 4 Steel grit strengthened blades” S-N curve
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Table 2 Comparison of frist order frequency

1
/Hz /%
( ) 410
( ) 414 1.0
( ) 414 1.0
( ) 409 0.2
2) 1
1, 1
3 3 s
3 1

Table 3 Frist order damping ratio’s mean value

1 1
/%
0.114 1.0
0.172 1.5
0. 157 1.4
3)
4.
RESEINS
(SFL, Ly,
(IFL, Li).
IFL

Lif/Lsf% 1. 34 (1)
4 ,
s 1. 4.
4
Table 4 Fatigue limit of all kinds of blades
/MPa
300 1.00
419 1. 40
444 1.48
4)
A ( )
3mm s
;o 11= (
) 8mm ,13#
( 5 mm
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, TC11
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