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Experimental investigation of Aluminum tubes hot gas forming and production
of square cross-section specimens
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In recent years, aluminum, magnesium and titanium alloys have become highly regarded in the
Received 21 September 2015 aerospace and automotive industries due to their high strength to weight ratio and resistance to
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: : corrosion. The main problem of the use of these alloys is their low formability at room temperature. To
Available Online 05 December 2015

solve this problem, the metal forming process is done at high temperatures. Since oil’s heat resistant
temperature is not more than 300°C, other fluids such as air and nitrogen gas should be used at high

f\fm‘,’rfﬂ,i temperatures. In this study, blow forming equipment at high temperatures has been developed, and

Gas Forming At High Temperatures changing of AL6063 tubes cross-section from circular to square is experimentally investigated and

Square Parts compared with the results of the experiments at room temperature. After producing square products,
thickness distribution, corner radius, forming pressure, and effect of pressure time in corner radius at
different temperatures were compared and the location of bursting was also examined. The results
indicated that by increasing temperature, formed radius and pressure time significantly reduce, so that
the amount of radius decreases from 19.5 mm at the temperature of 25°C and 154 bar forming pressure,
to 5.8 mm in the temperature of 500°C at 11 bar forming pressure. The results showed that by
increasing time pressure, which causes velocity of process to decrease, the formed corners become
sharper. By investigating burst of specimens, bursting occurs in the area of converting circular cross
section to square one, which has a high deformation and tensile strain.
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Table 1 Chemical composition of tube

Al Mg Si Fe Zn Cu
Base 0.47 0.44 0.3 0.08 0.06
Mn Pb Ti Sn Ni Ga
0.03 0.03 0.03 0.017 0.02 0.01
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Fig. 2 (a) True stress-strain curve in 400 °C (b) Stress-strain curve in 25
°C (c) Tensile test specimen
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Hydraulic Press

Press control system

Temperature control
system

Nitrogen cylinder Dic and heaters Thermocouple

Fig. 4 Hot metal gas forming set up
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Fig. 5 Square specimens shaped in different temperature
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