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Fig.1 Three-dimensional OM images of TB9 titanium alloy
before (a) and after cold deformation: (b) 10%, (c) 35%,
and (d) 70%
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Fig.2 Sections (¢,=45") of orientation distribution functions (ODFs) of TB9 titanium alloy longitudinal section before cold deformation (a) and

after cold deformation with the rates of 15% (b), 35% (c), and 70% (d)
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Fig.3 Sections (¢,=45°) of orientation distribution functions (ODFs) of TB9 titanium alloy cross section before cold deformation (a) and

after cold deformation with rates of 15% (b), 35% (c), and 70% (d)
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longitudinal section before and after cold deformation



* 1086

Mty e m A RS TRE

49 %

2.4 AT RANEHIRALIERT S R E LR A BN

TBY £k £ 4 48 1 I R #A b 3 5 1) XRD B3 an 1 5
Fias. MK Sa ] LU, 80 R FESS B a AR AT
B AL, AARTE )G B AHAT S U b T ks W A B R A
Bt ALE e, ekt B P B A A T BN B A
(110> fip 5 e s 52 Se BRAC S 38 n (&1 5b), (2000 Al
(211 AT 5 Ve 2 W 59 1 0 2k, X2 T S 7E 78
B R <110>HX ) U 1E B CanlEl 20« ¥4 e
ARG R TBY KA 4 5 TN T e 5 15 1) Al P Ay e B
Pem TASM A BAE, ALK 330, [H AT
HOAH S T8 s R B AL T %, 61T o AT B AR 1A
B EEN, I HRAIE )G o AT I I 5 5 B 2
B0, VO o AR AR TR AR B R S

Kl 6 /& TBY 4k &4 450 “C/8 h/AC IR} &5y kb ¥ iy
JE ) SEM AR Z. Bl 6a n] LA H I R Ak 2 T
Gt pAHALR, b S AT L, CATAT o AH A7
1o TENLAR B ERAG 4 r F  H Ak B S AT HH 1 oo AT 5
VEBEALARAE H L BT AR PR R B, RS RDE S 4%
2% 5 A5 G A R AR OR st T IR AL S
WAL (K 6b~60) BoRA4atH o A B AHILFEAL
B, AR SE S XRD M4 RAT . AERBA

500 hm o

500 1 |

p~3 a
2l

e Undeformed
. 10% deformed
3 20% deformed
4\?:' —— 30% deformed
g 40% deformed
2 2 70% deformed

=l 5 g = 2

S 8 5

Hle1t

s
30 40 50 60 70 80

b

(110

Intensity/a.u.

35.0 37.5 40.0 42.5 45.0
26/°)
Els  BRE TBY $k& 4 XRD K%
Fig.5 XRD pattern of the TB9 titanium alloy with aging heat
treatment before and after cold deformation under 26 from

30°~80° (a) and 35°~45° (b)

Bl6 AL FEHT 5 TBY 44 4: 10 SEM 14141
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deformation with the rate of 70%
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Influence of Cold Deformation and Aging Heat Treatment on Microstructure and
Mechanical Property of TB9 Titanium Alloy

Ren Dechun'?, Liu Yujing', Zhang Huibo', Wang Jian', Jin Wei', Yang Rui'
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. University of Science and Technology of China, Shenyang 110016, China)

Abstract: The properties of titanium alloys can be improved by cold deformation and aging heat treatment. However, there are limited
reports on the performance transformation of titanium alloys under the combination of cold deformation and aging heat treatment. In this
work, the influence of prior cold deformation and the subsequent aging heat treatment on the phase types, a precipitation behaviors and the
tensile properties of TB9 titanium alloy were studied by the X-ray diffraction, optical microstructure, scanning electron microscope and
uniaxial tensile. The results show that longitudinal and cross section of the bars form different type macro textures through produced
different microstructures and affect the microhardness. TB9 titanium alloy is consisted of a and f phases after aging heat treatment. With
the increase of the cold deformation rate, the tensile strength is increased and the ductile is reduced. Due to the defects during the cold
deformation process, the precipitation free zones disappear in cold deformation samples and the maximum tensile strength reaches 1809
MPa with an elongation of 4%.

Key words: TB9 titanium alloy; cold deformation; aging heat treatment; microstructure; mechanical property
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