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Deformation process optimization of Ti-1023 titanium alloy

HUANG Li-jun, QI Li-chun, HUANG Xu

(Beijing Institute of Aeronautic Materials, Beijing 100095, China)

Abstract: The excellent combined properties could be achieved by means of proper deforming process for Ti-1023

titanium alloy. Three deforming schemes were designed, named schemes

1, 2 and 3, respectively. The

micro/macro-structures were checked and mechanical properties were tested. It is shown that Ti-1023 titanium alloy

deformed by schemes 1 and 2 have poor ductility for large original § grain sizes and insufficient breakage of grain

boundary. Ti-1023 titanium alloy deformed by schemes 3 shows better micro/macro-structures and mechanical properties,

and the process is of good repeatability. So, the process using case 3 can act as factory process.
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Table 1  Chemical composition of Ti-1023 titanium alloy

(mass fraction, %)

Al v Fe C (6] N H Ti
3.17 10.64 1.62 0.008 0.12 0.006 0.0054 Bal.
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Fig.1  Deformation process schemes: (a) Scheme 1; (b)

Scheme 2; (¢) Scheme 3
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Fig.2 Macro/micro-structures of Ti-1023 titanium alloy

deformed by scheme 1: (a) Macro-

structure
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structure; (b) Micro-

Table 2  Tensile properties and broken toughness of Ti-1023

titanium alloy deformed by three schemes

Tensile property Broken toughness
Scheme
oo/ 002/ K o/ Ko/
No. 0s5/%  wl%
MPa MPa (MPa-m'?) (MPa-m'?)

| 1185 1106 42 5.7 87.47 -
1210 1139 35 111 83.87 -
5 1142 1071 4.0 123 79.33 -
1152 1076 3.6 93 77.78 -

3 1190 1144 11.6 543 - 93.10
1177 1144 11.7 63.1 - -
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Fig.3 Macro/micro-structures of Ti-1023 titanium alloy 3 3
deformed by scheme 2: (a) Macro-structure; (b) Micro-structure / ( 5)
( 3) /

: 5 3 Ti-1023 /
4 3 Ti-1023 / Fig.5 Macro/micro-structures of Ti-1023 titanium alloy
Fig.4 Macro/micro-structures of Ti-1023 titanium alloy deformed by repeated scheme 3: (a) Macro-structure; (b)

deformed by scheme 3: (a) Macro-structure; (b) Micro-structure Micro-structure
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