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Fig. 1 SEM photographs of as heat-treated microstructures of alloys
(a) —Alloy No. 1; (b) —Alloy No.5
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Fig. 2 Effect of phosphorus on
stress-rupture life of IN718 alloy at
650 C under 690 M Pa
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Fig. 3 Fractographs near cracking original zone of
alloy No. 1 (a) and No.5 (b) stressruptured at
650 C under 690 M Pa

(The tensile axis is horizontal. )
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Fig.4 Creep curves of alloys at 700 C
under 580 M Pa
(The tests were terminated at 1% total strain. )
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Table 1 Creep parameters obtained according to

Eqns. (1) and (3) respectively

. Q ng Qg
Alloy ) (kJemol ) /(kJ*mol ) /(ki*mol ') o
No.1 6.28 582.7 179. 6
No.4 6.36 692.5 302. 4 415.0 4.5 2.0
No.5 6.24  843.6 458.5

4 843. 6kJ/ mol .
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Fig.5 Stress and temperature dependence of steady-state creep rate
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Effects of phosphorus content on stress-rupture and

creep properties of IN718

SONG Hong-wei, GUO Showren, LU Dezhong, XU Yan, WANG Yuwlan, HU Zhuang qi
( Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110015, P. R. China)

[ Abstract] The effect of phosphorus on IN718 alloy was studied. The results showed that phosphorus can significantly affect the

stressrupture properties. With increasing content of phosphorus from 0.003% to 0. 03%, the stress rupture life increases firstly and

then decreases and reaches the peak value at 0.025% . Phosphorus does not appears to modify the stress exponent but influences the

apparent activation energy for creep markedly. The beneficial effects of phosphorus mainly arise from the suppression of diffusion a-

long grain boundary and the improvement of grain boundary & phase.

[ Key words] IN718 alloy; phosphorus; grain boundaries; diffusion; stressrupture test; creep
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