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Effect of Thread Processing Sequence on Room Temperature
Fatigue Performance of A286 Fasteners

Kong Xiangwei, Hou Meiling, Bai Yun, Zhang Jianfeng
(Special Steel Institute, Jiangyin Xingcheng Special Steel works Co.,Ltd., Jiangyin 214400, China)

Abstract: The high frequency tensile fatigue test of heat-resistant fasteners of A286 alloy with different thread processing
sequences was carried out by means of axial fatigue testing machine , metallographic microscope, microhardness tester and
scanning electron microscope, and the metallographic of fatigue fracture and thread was analysed . The results show that
machining thread after 720 ‘C-12 h aging is beneficial to improve the stability of fatigue performance of fasteners, and has
a slight effect on the median fatigue strength, but has no effect on the fatigue fracture mode. A large number of twins are
formed on the surface of machined threads before aging, and the reinforced phase precipitates out at the twin boundary with
large size particles during aging. Because the hardness of fasteners threaded before aging fluctuates greatly, it may also be
the cause of the fluctuation of fatigue performance.
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Table 1 Chemical compositions of A286 alloy %

C Si Mn P S Cr

Mo Ti Al v B Fe

0.03~0.08 04~1.0 1.0~20 <0025 <0.015 135~160 24.0~27.0 1.0~15 1.9~23 <035 0.1~05 0.003~0.010 HA4

®2 MHETMTHEGREHESER

Table 2 Fatigue results of fasteners threaded machined before aging

+F,[kN] X=WWi%¢, 0=iit; N>10"K
3.6 X X X
33 0 0 X X X
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Table 3 Fatigue results of fasteners threaded machined after aging
+F [kN] X=Wi%d,0=i1d ; N>10"1K
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Table 4 Fatigue performance results
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Fig. 1 SEM of fatigue fracture : (a) processing thread before aging , (b) processing thread after aging
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Fig. 2 SEM of fatigue fracture : (a) fatigue crack source , (b) fatigue expansion zone , (c) transient fault zone
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Fig. 3 Metallographic photograph of thread root : (a)processing thread before aging , (b)processing thread after aging
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Fig. 4 SEM photograph of thread root : (a)processing thread before aging , (b)processing thread after aging
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Table 5 Hardness HVO(. 2 at tooth root of thread pro-
cessed in different ways
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