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A Study on the Hydroforming Technology of an
Automotive Bumper Rail

S. M. Sohn, M. Y. Lee and S. Y. Lee

Abstract

Recently, the hydroforming technology has been recognized as a general technique in manufacturing
industry, especially in automotive industry. Hydroforming is applied to increase strength, and to decrease
weight, cost and parts. Hydroforming is based on the inflation of, for instance, a tube, coupled with axial
or radial compression and by subsequent expansion and sizing against the die wall. Expansion, axial
feeding, calibration are important parameters in this process. In this paper, the effects of various
parameters such as internal pressure, axial feeding and friction on hydroforming of automotive bumper

rail have been considered.
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Hydroforming Process of Program vs Actual Value in 1.4t
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Fig. 5 Verification of hydroforming
control system (by Kang Eng.)
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(a) Regular hydroforming process
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(b) Irregular hydroforming process

Fig. 6 Comparison of regular and irregular forming
path
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(a) Hydroformed bumper rail (STKM11A, 1.4t)

(b) Bursting of welding line (STKM11A, 1.6t)

Fig. 7 Appearances of hydroformed bumper rail
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(a) Cross secrion

Wall Thickness Distribution on Length-Cut of Tube
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(b) Measurements of thickness distribution

Fig. 8 Longitudinal cross section and thickness
distribution in hydroformed bumper rail
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(a) Measured position

(b) Appearances of section 1 and 4

Distribution of wall thickness of IHP Deformed Tube
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(d) Wall thickness in section 4

Fig. 9 Circumperential thickness distribution of
hydroformed bumper rail
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