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Heat treatment behavior of TA15 titanium alloy with
different deformation degrees

WANG Yu-hui, LI Yan, ZHANG Wang-feng, MA Ji-min

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

Abstract: The heat treatment behavior of TA1S5 titanium alloys with different deformation degrees was studied with d20
mm bar and large forging as the representatives for large deformation and small deformation, respectively. The results
show that tensile strength increment can be obtained to be 100 MPa for large forging. The tensile strength decreases and
then increases for the bar, and the increment is far less than that of large forging when annealed at 750-920 . Both
tensile strengths decrease when annealed at temperature higher than 920 . The decrease of the tensile strength for the
bar is caused by the recrystallization softening effect with increasing the annealing temperature. The strengthening effect
for the little bar and large forging is caused by the secondary phase precipitation from the transformed £ above 830
The precipitation strengthening effect on the little bar is smaller than that of the large forging because of the
recrystallization softening effect.
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Table 1 Chemical compositions of semi-finished product of
d20 mm TA15 alloy (mass fraction, %)
( ) d/ Main element Impurity
TAI1S5 mm Al Mo V Zr Ti (0] N H
20 6.64 1.70 2.16 2.09 Bal. 0.1000 0.0100 0.004 3
350 6.66 1.74 2.25 2.11 Bal. 0.0083 0.003 8 0.0012
1
2
d20 mm d350 mm
( 0.78 m?) 21
1 d20 mm 2
1 2 750~920
750~950 ,1h
AC Ob 100 MPa 00.2
Instron—4507 800 840
FEI Quanta600
830 920
1 TAIS
Fig.1 Microstructures of semi-finished product of TA15 alloy before annealing: (a) d 20 mm bars; (b) Large forging
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Fig.2 Effect of annealing temperature on room temperature tensile properties of semi-finished product of TA15 alloy: (a) Tensile

strength; (b) Ductility
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Fig.3 Microstructures of little bar after annealing at different temperatures (holding time 1 h): (al, a2) 800 ; (b1, b2) 830 ;(cl,
€2)900 ;(dl, d2) 950
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Fig.4 Microstructures of large forging after annealing at different temperatures (holding time 1 h) : (al, a2) 800 ; (b1, b2) 840 ;
(cl,¢2)890 ;(dl,d2)950
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950 B 800~840
3(dl) 4(d1) p
800 B 800 88 MPa 840 123 MPa
a 830 72 MPa 87 MPa
B a ( 3(b2)
b a BT9 BTI14 BT25 BT28 BT33
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900 a (  3(c2) 3(d2)  4(d2) © 950
950 a (  3(d2) a 10%
a 920 v ( 2b)
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TC4 TC4
3 a 20%~80%
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