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Development of Warm Hydroforming for Magnesium Alloy Tubes

LIU Gang, YUAN Shi-jian, HE Zhu-bin
(Engineering Research Center of Hydroforming, Harbin Institute of Technology, Harbin 150001, China)

Abstract: State of the art in warm hydroforming is introduced first. Then, research development of Harbin Institute of Technology
(HIT) is described, including warm hydroforming instrument and Magnesium alloy warm hydroforming processes. The warm hydro-
forming instrument developed by HIT is available for R&D of Mg-alloy tubular parts with multiple diameters and high expansion ratio
and parts with bent axis and various cross sections. An AZ31B part with the maximum expansion ratio of 30% and the maximum
thinning ratio of 6. 7% has been formed. By using of AZ61A, a part with square cross-section and a automotive sample part have been
manufactured. In addition, a AZ31 part with small corner radii on cross sections is formed. The processes for the parts mentioned a-
bove are introduced and show that warm hydroforming of Magnesium alloy has prospective applications in future.
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Fig. 1  Principle of IHPF at elevated temperature
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Fig.2  Part with changeable diameter formed by warm hy-

droforming
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Fig.3 Thickness distribution along axial direction
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Fig.4 Parts with square-section formed at different tempera-
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Fig.5 Maximum thinning ratios at different temperatures
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Fig.6  Shape and dimensions of rear axle arm
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Fig.7 Fractures during bending and preforming
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Fig.8 Magnesium alloy sample part of rear axle arm
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Fig.9 Tubular part with different cross-sections
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Fig. 10 Fractures occurred at different position during pre-

forming at room temperature
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