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EFFECT OF PHOSPHORUS ON
THE CREEP BEHAVIOR OF IN718 ALLOY

SONG Hongwei* GUO Shouren LU Dezhong XU Yan WANG Yulan HU Zhuangqi
(Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110015)

ABSTRACT The effect of phosphorus on the creep behavior of IN718 alloy has been studied.
The results showed that phosphorus significantly increases the creep resistance. Increasing phosphorus
to 0.02% has no notable effect on the stress exponent but causes an increase of the apparent creep
activation energy from 678.5kJ/mol to 746.1kJ/mol. It has been proposed that the beneficial effect of
phosphorus arises from the suppression of the diffusion along grain boundaries.
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ykERl, F7E 1100 CTH— KALFRERY 16mm KB, HEEEREHSRERGE, B 965 CTRIRE
1h Z5%, 720 C{#iE 8h 4% (50 T /h) ¥ 620 C FMRIE 8h ¥, ZidiidEMLHE)S, M #1 DP 8&#I&H
HARAHABHR S, —HHTHRRERSH]N 10.6um fl 10.0um.
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Fig.1 Creep curves at 700 C under 535MPa (a) and at 650 C under 580MPa (b)
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Fig.2 Stress (a) and temperature (b) dependence of steady—state creep rate (Creep rate in (b)

has been normalized by a factor of ub/kT)
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Table 1 Stress exponent and apparent creep ac-

tivation energy for the alloys tested

Alloy n Q/kJ-mol~1
M 6.21 678.5
DP 6.23 746.1
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3 650 C. 580MPa (75 600h ) M &€ (a) #1 DP &4 (b) i{#esy SEM M}
Fig.3 Microstructures of alloy M (a) and alloy DP (b) crept at 650 T for 600h under 580MPa

(Corresponding creep strains of M and DP are 1.3% and 0.5% respectively. The arrow

in (a) points to a cavity. The tensile axis is horizontal).
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