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Forming Technique and Application of Titanium Alloy

Hong Quan, Guo Ping, Zhou Wei
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract; As high-end equipment parts, titanium alloys are optimizing structural materials with excellent performance.

But titanium alloy is a kind of difficult deformation alloy and its forming is difficult, so forming technology has been

identified as the main technology bottleneck for their product processing. Cold stamping forming technology, superplastic

forming technology, spinning technology, hot push molding technology, hot die forging technology and the corresponding

parts of different shape, size and varieties for titanium alloy are mainly introduced in this paper. The problems to be

solved in titanium alloy forming technology are pointed out, that is, to improve the processing efficiency and reduce the

cost. The deep integration of traditional forming technology with new technologies such as big data artificial intelligence

and numerical simulation prediction will be the development direction of titanium alloy forming technology.
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Table 1 Comparison of formation parameters of different metal

susaoa U Red — Pure 0153

aluminum copper titanium

Yield ratio 0.4 0.22 0.3 0.6 0.97
A/ % 40 60 50 20 18
n 0.4~0.5 0.025 0.45 — 0.02~0.04
r 0.9 1.2 1. 04 — 0.4~0.8
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Fig. 1 Photos of titanium alloy products formed by cold stamping:

(‘a) shell for different standard; (b) storage sphere;

(¢) fins for exchanger
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Fig. 2 Photos of titanium alloy products formed by super-plastic
forming: (a) Ti-451 alloy shell; (b) TC4 titanium alloy

high-pressure tank
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Fig.3 SP7000 titanium alloy: (a) fine grain microstructure;

(b) specimens after superplastic tensile; (¢) product
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Fig. 4  Photos of tanks for Ti-451 alloy by local heating

spinning process
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Fig. 5 CT20 titanium alloy corrugated tubes prepared
by ball spinning process
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Fig. 6 Stress and strain nephograms during ring tube formation :

(a) equivalent stress; (b) equivalent strain
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Fig. 7 Photos of titanium torus vessel formed by hot push
molding extrusion: (a) TA2; (b) TA15
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Fig. 9 Photo of large size titanium alloy cone formed

by hot die forging
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