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Hot Stamping Process for the Front Side Beam Strengthening
Plate of the Roof Based on AUTOFORM
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ABSTRACT: The paper aims to study the influence of different parameters in the hot stamping forming process of the front
side beam strengthening plate of the roof to provide technical guidance for production. The hot forming process of parts was si-
mulated through AUTOFORM. The influence of process parameters such as blank size, forming temperature, holding time,
forming pressure and cooling time during the hot forming process were obtained by comparing and analyzing the simulation re-
sults. The blank metal size and blank positioning were optimized, and the formability of the parts was ensured by adjusting the
die gap. The largest thinning ratio of the parts was less than 15%; the average tensile strength reached 1450 MPa; and the aver-
age hardness reaches HV475, thus determining the hot stamping process of the front side beam strengthening plate of the roof.
Qualified parts with tensile strength greater than 1450 MPa are produced on the basis of this finite element analysis method,
providing a theoretical basis for the mass production of such parts.
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Fig.1 Hot stamping production process route and mass production line
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Fig.9 Forming diagram of each stage of sheet metal
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Fig.10 Cloud map of thickness
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Fig.11 Cloud map of thinning rate
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Fig.12 Sheet temperature distribution when the die and blank holder are closed
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Fig.13 Sheet temperature distribution at the end of forming and quenching
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Fig.14 Martensite distribution after forming
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Fig.15 Tensile strength distribution after forming
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