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Investigating the creation of uniform thickness in the forming of hemispherical
superplastic froming of Ti-6Al-4V
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Abstract

Spherical fuel tanks produced by superplastic forming undergo thickness changes after forming, in
such a way that the thickness reaches the lowest value at the tip of the hemisphere. A decrease in
the thickness of the sheet at the tip of the hemisphere has been reported to about 60% of the initial
thickness. The phenomenon of thickness reduction is one of the most important defects of tanks
produced by this method. In this research, firstly, the optimal conditions for forming superplastic Ti-
6Al-4V alloy have been determined using hot tensile tests. The best temperature was 878°C and the
best strain rate was 0.005/s. In optimal conditions, superplastic blow molding of Ti-6Al-4V sheets was
performed. To create a uniform thickness at the end of the forming process, a sheet with a variable
initial thickness was used. In this way, the initial thickness was lower at the edges, which will have
less deformation, and a higher thickness was considered in the center of the sheet, which tolerates
higher deformation. The obtained results were compared with the sheet with uniform thickness.
Forming in optimal conditions of temperature and strain rate and machined sheet profile resulted in
obtaining a hemisphere with uniform thickness. The obtained results indicate that this method can
be an effective method to create uniform thickness after forming.

Keywords: Forming, Superplastic, uniform thickness, Ti-6Al-4V



