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Table 1 The mass fraction of chemical composition of 18CrNiMo7-6 alloy %

C Si Mn p S Cr Mo Ni
0.15~0.21 0.40 0.50~0.90 0. 025 =0.035 1.50~1. 80 0.25~0.35 1.40~1.70
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Figure 1 Dimensions of the tensile specimen
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Figure 2 Stress-strain curve of 18CrNiMo7-6 alloy specimen
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Table 2 Material parameters of 18CrNiMo7-6 alloy

i PR J Bl Lot
LR H/GPa J/MPa J#/MPa
18CrNiMo7-6 201. 36 670 941
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Figure 4 Microstructure model with 16 grains
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Figure 3 Formation principle of 2D voronoi diagram
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Figure 5 Boundary conditions and meshing of the

finite element model
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Figure 6 Comparison of stress-strain curve corresponding
to the number of different slip system groups

and the test curve
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Figure 7 Influence of initial yield stress 7, on
macroscopic stress-strain curve
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Figure 8 Influence of stage I stress 7, on macroscopic
stress-strain curve
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Figure 9 Influence of initial hardening modulus #,
on macroscopic stress-strain curve
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element simulation
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Figure 10 Comparison of the 840 sets of fitted curves

and test curves( Schematic diagram )
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Figure 11 Best fit curve and test curve
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Constitutive Parameters of 18CrNiMo7-6 Alloy Determined by a Polycrystalline Model

WANG Gang'*, SONG Jian'*,ZHANG Jianwei’ , WANG Bingbing’

(1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China;2.Henan Province Engineer-
ing Laboratory for Anti-fatigue Manufacturing Technology, Zhengzhou University, Zhengzhou 450001, China; 3.School of Me-
chanics and Engineering Science, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Grain geometry models with inhomogeneity of microstructures and crystal plastic finite element
methods ( FEMs) have attracted more attention over recent years. To obtain constitutive parameters, anisotropy
elastic and plastic constants of 18CrNiMo7-6 alloy steel were studied by using a crystal plastic FEM with soft-
ware ABAQUS. Further, based on a polycrystalline FEM , sensitivity analysis of plastic parameters was carried
out with a crystal ratio-dependent hardening model. In line with numerical calculations and tensile tests, a cost
function was proposed and applied to determine a set of optimal plastic parameters. The results provided neces-
sary material parameters for analysis of uneven stress concentration induced by microstructures.

Key words: 18CrNiMo7-6 alloy steel; crystal plasticity; finite element analysis; stress-strain curve;

material parameters



