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Effects of heat treatment on high cycle fatigue strength of TA15 alloy
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MA Wen-ge?, LIU Xiang-hong?, FENG Yong %, ZHANG Ping-xiang"-*

(1. School of Materials Science and Engineering Northwestern Polytechnical University Xi’an 710072 China;
2. Western Superconducting Technologies Co., Ltd., Xi’an 710018, China)

Abstract: The effects of content of O element heat treatment and « phase of TA15 alloys on high cycle fatigue strength
of TA15 alloy bar with d18 mm were studied. The results show that the effects of content of O element and heat treatment
on high cycle fatigue strength of TA15 alloy are limit. But a phase of TA15 alloy bar has a remarkable effect on high
cycle fatigue strength. The high cycle fatigue strength of TA15 alloy bar would be improved by 25% with increasing
primary a phase content from 15%—20% to 33%—40%.
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A B 1 2 3 dI8 Table 1 Contents of O element and heat treatments of three
mm TA15 840 ,2h kinds of processes
AC 800 ,1.5h AC2 3 Sample No.  Process w(0)/% Heat treatment
1 1 0.085 840 ,2h AC
) 2 0.14 800 ,1.5h AC
SX2 K5BZ-100 3 0.14 800 ,1.5h AC
1
LEICA MEF4A
2
TAI1S o
TAI1S 3
2 A TAI1S
1 2
15%~20% a ( 2(a) (b))
B 3
33%~40% a ( 2(c))
A 3
1
3
A 1 2
B
1
Fig.1 Photos of high cycle fatigue specimens and fatigue 2.1
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Table 2 Microstructures and properties of TA15 alloy bars by three kinds of processes
Fatigue strength (N=10")/MPa
Sample No.  Process ()% R./MPa Ry02/MPa Al% Z1%
K=1 K=3
1 A 15%—-20 993 927 17.2 53.4 587.5 223
2 A 15%-20 1030 960 22.5 49.5 567.5 229
3 B 33%—40 1 040 960 17.5 54.0 724.5 285
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Fig.2 Microstructures of TA15 alloys: (a) Sample No.1; (b) 1
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