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Fig. 1 Schematic diagrams of gas blow forming of bimetallic cylinder: (a) Initial stage; (b) Free bulging stage; (c) Cavity filling

stage; (d) Calibrating state
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Fig. 2 Photographs of cylinders at different
forming temperatures: (a) 400 C; (b) 425 C;
(c) 450 'C; (d) 475 'C; (e) 500 'C
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Fig. 3 Bottom corner radius of as-formed cylinders at
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Fig. 6 Wall thickness distribution of bimetal cylinder
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Fig. 7 Wall thickness distribution of bimetal cylinder under

different loading paths
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Fig. 10 Photographs of as-formed cylinders at different

cooling processes: (a) Air cooling to ambient temperature
without load; (b) Furnace cooling to 350 C with load and then

air cooling to ambient temperature without load
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Gas blow forming—cooling contraction bonding process of
AZ31/AAS5083 bimetallic cylinder

WANG Gang, KONG De-hong, XIE Yun-cong, CHENG Tao, WANG Wen-juan

(School of Materials Science and Engineering, Harbin Institute of Technology at Weihai, Weihai 264209, China)

Abstract: The forming behavior of gas blow forming-cooling contraction bonding of AZ31/AA5083 bimetal cylinder
was researched by gas blow forming tests. The experimental results show that the optimum temperature is about 450 C.
The residual contact stress between bimetallic cylindrical components results from interference fit and is about 2.96 MPa.
The excessive contact stress can lead to instability at the bottom of inner cylindrical component and the corresponding
instability criterion is proposed. Decreasing forming temperature, increasing the round corner radius of bottom and
cooling with the gas pressure can avoid the instability. The wall thickness distribution of internal and external cylinders is
non-uniform and the thickness thinning rate of corners on the bottom reaches up to 80% and thus this location is the most
vulnerable to rupture. With the same initial pressure and the maximum pressure, the loading path has no effect on the wall
thickness distribution.

Key words: bimetal cylinder; gas blow forming; cooling contraction bonding; residual contact stress
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