
Effect of pressurization profile on the deformation characteristics of

fine-grained AZ31B Mg alloy sheet during gas blow forming

孫稟厚,吳泓瑜,蔡欣翰,黃志超,鄒明達

Mechanical Engineering

Engineering

ncuwu@chu.edu.tw

 

Abstract

 

　　The deformation characteristics of a 0.6 mm-thick, fine-grained AZ31B

Mg alloy sheet were investigated with the intention of reducing forming

time during gas blow forming. The sheets were successfully deformed into

hemispherical domes at 300, 370, and 420 ºC under various pressurization

profiles. The results show that the proposed pressurization profiles could

achieve the goal of reducing forming time. A stepwise pressurization

profile may be a suitable process at lower temperatures, whereas a

constant or near constant pressure imposed during forming is a better

method at higher temperatures. The pressurization profiles used in this

study were not restricted to providing the optimum constant strain rate,

which is often used in the traditional superplastic forming. Under the

proposed pressurization profiles, maximum stress in the range of

23.5–45.6 MPa and resultant average strain rate in the range of 6.63×103

to 1.56×102 s1 were imposed on the deforming sheet at the apex of the

dome. The pressurization profile might not be one of the major factors

influencing formability at the same forming temperature but it can

significantly affect the forming time. Deviation of the bulged shape from

the perfect sphere shape increased with increasing forming temperature.
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