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Prediction of Residual Stresses in the Boron Steel Sheet after Hot
Press Forming using Material Properties Modeler and Abaqus

M. W. Ji,Y.S. Suhand Y. S. Kim

Abstract
The residual stress generated in the boron steel blank formed via hot press forming process was predicted by JMatPro, a

material property modeler, and Abaqus. The numerical predictions were compared by the experimental measurements

obtained by the instrumented indentation. Both the predicted and measured principal stresses monitored at the outer

surface of central bending position were qualitatively in good agreement. It was concluded that the residual stresses

generated from hot forming process is not negligible as it has been generally assumed, although the spring back
deformation is quite small. This should be specially considered from the part design stage since the tensile nature of the
residual stress exhibited on the surface may lead to the stress corrosion cracking.

Key Words : Hot Press Forming(§ =22 Z%), Boron Steel(32.27), Material Properties Modeler( & 4 =4
21), Finite Element Analysis(-32 4 314]), Spring Back (3% M), Residual Stress(ZHH-8 %),
Instrumented Indentation( ] &3} $F%1A1'E), IMatPro, Abaqus
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Table 1 Chemical composition, melt analysis {(mass%)
Alloy C Mn Si Cr B
Boron 0.19 1.39 018 - 0.002

Table 2 Material properties

Modulus of elasticity 200 GPa

Poisson’s ratio 0.29

Yield stress 485 MPa

Ultimate strenght 578 MPa

Elongation 26 %
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Fig. 1 Position for the residual stress measurement
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(a) Cold forming
Fig. 2 Spring back and residual stress of ABAQUS

(b) Hot press forming

Table 3 Assessment of residual stress (RT: Room
Temperature, HT: High Temperature)

Room Residual Hot Residual
Temperature Stress Temperature _ Stress
RT_001 140 MPa HT 001 1580 MPa
RT 002 157 MPa HT_002 1594 MPa
RT_003 144 MPa HT_003 1602 MPa
Average 147 MPa Average 1592 MPa
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