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Effect of processing parameters on the sheet forming
of titanium alloy

Jeoung Han Kim', Sang Hyun Seo’, Young Seon Lee’, Young-Suk Kim?, Jong Taek Yeom',

Jae Keun Hong', Nho Kwang Park'

Abstract

This paper presents an experimental study of deep-drawing and rubber-pad forming process using titanium alloy sheet.

The process and results of the work carried out to investigate the capability of the process and to optimize th process

parameters to ensure a sound forming. Room and high temperature tensile tests were carried out at various process

conditions and microstructural evaluation was investigated. The experimental investigation was done using 150 ton
hydraulic press to produce a deep-drawn part. Both graphite lubricant and polyethylene sheet were essential for defect-
free product. Regarding the rubber-pad forming, reasonable formability was obtained only for pure-Ti not for Ti-6Al-4V.
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Table 1 Chemical compeosition of experimental alloys.

Alloy| A1 | C | Fe | V| O | N | H | Ti

CpP-Ti| - [<0.101<0.30[ - <0.20<0.05<0'02 Bal.

Ti-64 | 5.5- |<0.10[<0.40| 3.4- |<0.20/<0.05}<0.01| Bal.
6.75 4.5
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Fig. 1 150ton hydraulic press and deep-drawing dies.
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Fig. 2 Schematic design of die set for trapped-rubber
forming.
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Fig. 3 Tensile test results of Ti-6Al-4V alloy: (a)
tensile strength, (b) yield strength, and (c) tensile
elongation.
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Fig. 4 High temperature tensile test results of Ti-
6A1-4V alloy: (a) 500°C, (b) 600°C, and (c) 700°C.
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Fig. 5 Deep drawing test results of pure-Ti
performed with (a) no lubricant, (b) polyethylene,
() graphite lubricant, and (d) both polyethylene
and graphite lubricant.

Fig. 6 Deep drawing test results of pure-Ti

performed at 400°C without any lubricant.
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Fig. 7 Deep drawing test results of Ti-6A1-4V alloy
performed with both polyethylene and lubricant.
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Fig. 8 Rubber-pad forming test results of (a) pure-
Ti and (b) Ti-6Al-4V performed at 300°C, and (¢)
another Ti-6A1-4V performed at 700°C.
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