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Abstract: The effect of annealing temperature and annealing times on the tensile properties of TA1S titanium alloy

forging with large deformation was studied. The results show that the tensile strength of TA1S5 titanium forging decreases

first, then increases and then decreases, with the increase of annealing temperature. The first decrease is due to the

dominant role of recovery and recrystallization softening, the precipitation strengthening of secondary « phase leads to

the strength rise, and the further decrease is caused by the coarsening of secondary « phase and the reduction of

primary o phase content. After repeated annealing at 800 “C/1 h/AC for many times, the tensile strength of TA15

titanium alloy forgings decreases less than 10 MPa, and the plasticity has no significant change.

Key words: TA15 titanium alloy; annealing; recrystallization; precipitation hardening

TALS5 EkG 4% Wi Ak 2 1T BT20 4k & 4, 24 U
430 Ti-6Al-2Zr-1Mo-1V, I o kS 4,
5 TC4 (k&M I, TALS kA& MUEA RIFr#4
FROE AT AR, T H A i = IR A R R
TEMZAL R R EHL AR T2 %4 X
Wit a, TALS k&40 Mo & 1.7, T4
FERF, TR [ i B AR TR BB AR PRI R, PR AR
g L RIRYE N, Y% Mo A1V & &, #UR
[FIHER TALS BG4 pEHR Mo 5 A T 251, TALS
A SREIRER B M & i, b BRI

fs HE: 2022 -07 -29
BEMEE: WH(1975—), &, B TR,

SR ATBR, DRI T2 38 1 T B BB 7 iy, T
A A By 2R R Y R e ]
524G SRR I IRER AR ), Rase gt . B Mo
A B TR AR AL BESR AL AR o

Tl TALS B SR =R = I T iHAL
MR MAT % P 61T ) A JRE D A o R AR P P X e 1 A
AR JE MAEBE ORI, n] RIS R A B oy,
1 7 B T A R B R O T g R SRR A
BUSECAT, 400G o R B Mo 24 &t JFik
FHT R e R K T AT P B . A BESER I,
BE %R KRBT R, TALS 864 4 fhrhsm iE 2 F
RS (B CHLAE M SRR R B R



5 6 4]

T

B B KR Mo KA TALS SR GBS L MERE A9 25

R, TALS BRG 4 RIS IG5 iR 1 220 ) B A
SR EENIABR A [a] 8, R, 7E a3 4 i R A Y b
Jn Mo F1 V(& EOREETHR EETERE,  SEBRIS Y Mo
M 2.5, MR, SRAVIEALENL e 2
KUOINEIE I XBUE B & Mo 2 & TALS k& & &
T, B E AR R TE e, PR S R

2012 47, S T AUHLAR A A BR A B s
JE8™ T 800 MN B EHL, WIS KA & 4451
SBAF D KR K AR TE (O HR 1 WY o 5 /NBYER A /N AR
ARG R BRAFAR L, BEEm Mo it . D KR KA B
R B R RIE A, 0 bR 2 4L 10 A8 BE AT PN o, 1 B K,
RS, SRR AR, B kR AR i 2 2 A
BN 2%, M H S Mo Yimid g 1 A HER A Ak
o Thh, KIMSERA S A IR KAS I 4B
ST R AT NN T 38K, R BT IR A T
BRI 7. B2 4 . AL T8 Ty 5t 2™
BRI Y, R E AT AR, B2 R R R
KA R A 5 2 21 5 R R N T A

R T RS AL s . KRS R R K
PAG Mo it . KABTE A KA TALS BKE 4 450 5 14
FXPG, BFSE VIR JORE . PRI N 2
B KR AR PR R I S e RLHE, DU Ry ) AR
iR k T2 S BB E
1 £ I

SHM R ¢350 mm TALS K& &M, HAk
AL 1 R SR AR, A4 Mo
M ik 3,46, S MIENE, H g AHYE AR IR B
(T,) % 988 C.

F1 TAIS SkAEETHULERS (w/%)

Table 1  Chemical composition of TA15 titanium alloy bar

Ti Al Zr Mo A% Fe (0] N H

Bal. 6.64 2.09 1.72 2.16 0.1 0.1 0.007 0.0043
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Fig. 1 Various curves of room temperature tensile properties vs.

annealing temperature of large TA15 titanium alloy forging
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Fig. 2 Microstructures of large TA1S5 titanium alloy forging

after annealing at different temperatures: (a, b) 800 C;
(c,d) 840 C; (e, f) 830 C; (g, h) 950 C
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Fig. 3 Effect of pre-heat treatment on room temperature

tensile properties of large TA15 titanium alloy forging
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Fig. 4 Effect of repeat annealing (800 °C/1 h/AC) on room
temperature tensile properties of large TA1S titanium

alloy forging



F6 M

A RSO Mo YRR TALS 2RA S HR A H 2 SR TR R 5200 27

Wi AR L, X FRIAFEIAT T2 RHAE TALS kG4
B TEREIR K, AanlERmYERE IR AR L,

&5 R KH TALS BK& &4 2k 800 C/
1 h/AC EE IR KJEr B mdlgl, WK 5 AT LLE

BEF IR KB, B F SO BOR K R W A
b, BRI TESHA, X RIS TALS A5
GRS E, 2 UCHE 2R SO0 R AL 2UE
AR

A5 %REHLBKE R TALS 424840 ZALER

Fig. 5 Microstructures of large TA15 titanium alloy forging after repeated annealing: (a) once; (b) twice;

(c) three times; (d) four times; (e) five times
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