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Research on constitutive model of Monel400/Q235B powder-rolled
composite plate
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Abstract: The compression experiments of specimens with different relative densities were carried out using electronic universal compres-
sion test machine, and the constitutive model of porous Monel 400 alloy and its composite plates based on the Shima-Oyane model was es-
tablished. The finite element simulation of the compression process was carried out by MSC. Marc software, and the of calculated values
and finite element simulation values deformation resistance of constitutive model were compared with the measured values, and the maxi-
mum errors were less than 10% , which verifies the accuracy of the constitutive model. The experimental results show that the yield
strength of the Monel porous alloy increases with the increase of relative density, and the yield strength of the dense body is 186. 21 MPa
by extrapolating the fitting line to the dense state, which is consistent with the yield strength of the dense body Monel400 alloy. In the com-
pression process, the radial strain and volumetric strain increase with the increase of axial strain. As the compression process progresses, the
diameter expansion rate of the specimen increases, the internal pores gradually shrink, and the compressibility gradually decreases.
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Fig. 2 Microscopic morphology diagrams of samples with different relative densities before compression

@
P 3 AN IRIARG 8 IR TR 45 I A SO TEE S5 P
(a) 0.758 (b) 0.836 (c) 0.888 (d) 0.923

Fig. 3 Microscopic morphology diagrams of samples with different relative densities after compression
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Fig. 4 Relationship curves of relative density-axial strain
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Fig. 5 Relationship curves of radial strain-axial strain
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