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Experimental comparison of the formability of single-layer aluminum tubes and
two-layer copper-aluminum tubes in the hot gas blow forming process
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Keywords Abstract

Hot metal gas forming Hot metal gas forming (HMGF) is a process in which the sheet or tube metal is heated to temperatures

$W; Igyfr's composite tube above half the absolute melting point and then, plastic deformation is placed by applying gas pressure.
ube bulging

Due to temperature limitations in hydroforming process, nowadays HMGF process has been of interest
to researchers. For this purpose, at first the effect of pressure on the tube bulging of single-layer
aluminum tubes was studied. Then two-layer tubes of copper (inside) - Aluminum (outside) were tested.
Aluminum tubes from AA6061 and copper tubes from C1220 was selected for study. For comparison
the tests were done at two thermal conditions of isothermal and with a temperature gradient, and the rate
of expansion and rupture were investigated. The results showed that the maximum bulge to tube
bursting in under isothermal condition is better than gradient condition. The highest bulge of about
32.21 percent for single-layer aluminum tubes and about 34.68 percent for two-layer copper-aluminum
tubes was obtained under isothermal condition.

Aluminum alloy AA6061
Copper alloy C1220
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Table 1 The thickness and diameter of the tubes used in forming

Tubes Do.Cu/Al t1,,Cu/Al
Al6061 25/08 1/45
C1220 22/22 1/23
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Table 2 The parameters of the process of forming a single layer and
two layers tubes
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Fig. 2 Schematic of the geometric parameters of tubes and bulge region
of gas blow die
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Fig. 3 Schematic hot forming performance of the composite layers by HMGF process
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Fig. 6 A view of the cutting of samples formed by wire cut device.
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Fig. 10 Comparison of gradient and isothermal coditions in forming of
AAB061 single layer by HMGF process
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Fig. 11 Single layer samples formed by HMGF process at various
conditions, A) Gradient 570 °C, B) Isothermal 570 °C, C) Gradient
550 °C, D) Isothermal 550 °C
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Fig. 14 A view of the maximum bulge of single layer aluminum tubes
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Fig. 15 The maximum bulge of single layer aluminum tubes
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Fig. 12 Comparison of the gradient and isothermal conditions in
forming of two layers Cu- Al in HMGF process
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Fig. 13 Two layers samples formed by HMGF process at various

conditions, A) Isothermal-570 ° C, B) gradient -570 ° C, C) Gradient -

550 ° C, D) Isothermal -550 ° C
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