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Flow Stress Constitutive Equation of Monel400 Alloy during Hot Compression

LI Ji-xian', GUO Sheng—liz, LIU Sheng-puz, ZHANG Jiu-hai'

(1. CNMNC, Shizuishan 753000, China;
2. General Research Institute of Non-ferrous Metals, Beijing 100088, China)

ABSTRACT: The paper aims to study the hot deformation behaviors of Monel400 alloy and establish its constitutive equation
of flow stress during thermal compression deformation. The hot compression tests of Ni-Cu solid solution single-phase alloy
Monel400 were conducted at deformation temperature of 1173~1423 K and the strain rate of 0.01~10 s on a Gleeble-1500
thermal simulator. The constitutive equation of Monel400 alloy was represented by Zener-Hollomon parameter in a hyperbolic
sine function, the relationship between material constant Q, In 4, n, a and & were evaluated by regression analysis. The compar-
ison between the experimental and the calculated data under various processing conditions were provided. The flow stress de-
creased with the increase of deformation temperature and the decrease of strain rate. The flow stress calculated by the constitu-
tive equation agreed well with the experimental values. Therefore, the developed constitution equations can be used to predict
the high temperature flow behavior characteristic of Monel400 alloy.

KEY WORDS: Monel400 alloy; flow stress; hyperbolic sine function; regression analysis; constitutive equation
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Fig.1 True stress-true strain curves of Monel400 alloy during hot compression
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Tab.2 Calculation result of material constants of Monel400 alloy under different strain

& n In 4 a (0]
0.050 6.9639 42.5361 0.0122 503.8910
0.075 6.6034 41.8361 0.0110 484.4640
0.100 6.4967 41.5827 0.0102 480.1710
0.125 6.4313 44.2899 0.0093 476.6110
0.150 6.4455 422053 0.0092 487.6070
0.175 6.2431 41.4194 0.0087 473.5550
0.200 6.1979 41.7869 0.0086 477.7780
0.225 6.0679 40.9933 0.0085 470.0840
0.250 5.8558 40.2813 0.0086 464.4980
0.275 5.7583 40.0946 0.0086 463.4290
0.300 5.6847 39.8468 0.0086 461.4750
0.325 5.5096 38.8984 0.0088 453.5920
0.350 5.4600 39.5321 0.0088 460.3770
0.375 5.3218 38.8355 0.0089 454.2430
0.400 5.2492 38.2383 0.0089 448.0650
0.425 5.2001 37.4545 0.0088 438.7720
0.450 5.1202 37.3207 0.0090 438.6980
0.500 5.0649 36.7473 0.0089 431.7990
0.550 5.1281 37.5165 0.0087 437.6730
0.600 5.1928 37.7036 0.0085 438.1970
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