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High cycle fatigue life experiment of sheet metal with coldworking hole

YANG Xing-yu, MENG Xiang-ming, DONG Li-wei, DUAN Jia-kuan,
GENG Zhong-xing, ZHAO Fu-xing

(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 compressor, three kinds of coldworking~techniques with different
processes have been designed, i.e. i~one-sided multiple éxtrusion process, cylindrical extru-
sion process-and\T shape extrusion process. Hightycle fatigue tests of sheet metal specimen
made of two kinds, of materials with hole-were conducted under room temperature and high
temperature in three different \procésses. Test results indicate that sheet metal with cold-

working hole produced in T shape extrusion process can efficiently enhance the fatigue
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strength.
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Table 1 Strain measured in coldworking process by static strain measuring instrument( Unit: pm)
N AB
Ak o HR AR S 1 2 3 4
K 1835 1308 1866 1393
%k
iy 970 720 960 800
JE 1815 1328 1855 1391
LS Y
U 984 733 988 791
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%=kt
Ui 992 746 1009 728
JE 1823 1311 1850 1385
T HH
U 982 733 985 773
BUR 53k 764 585 787 550
TR g5 R B K85 e A et 1740.5
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Table 2 Contrastive experimental result of A disk specimen used single side and repetitious coldworking technics

(ERBHR/AHFHFa N)/(mm/10° cycle)

R WIS 5
8.0 8.5 9.0 9.5 10.0 10.5
A08 A Ak N 0.77
A03 it it i 0.78
iRk A02 bus it i 0.097
A01 o o o Ul 0.21
A07 it it 0.71
A06 it i it it 0.26
A05* it i it i 0. 39
B 2 W B R A A011 it it it it it 0.12
A09 it o it it it 0. 40
A10 Ul Ul Ul Ul sul 0.83

* TERE A0S (Y R FE A 45 0.
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Table 3 Failure accumulation of A specimen in full

amplitude level

PRI /mm RERERA A KPFWIR R A/ cycle
8.5 5 A~k it 10°
9.0 766194 705372
9.5 779616 97524
10.0 208260
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Table 4 Failure accumulation probability calculation of A specimen in full amplitude level
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(HRIWEIO SR PR IR/ mm BURE 19 B Fit#EE P/ %
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10.0 0.5 9.75 1 100
®5 EERTARFERUBEILL
Table 5 Contrastive effect of threekinds of coldworking at environmental temperature
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