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Effect of annealing temperature and soaking time
on microstructures and microhardness of laser deposition
manufacturing TA15 titanium alloy

Yang Guang, Wang Wendong, Qin Lanyun, Ren Yuhang, Li Changfu, Wang Wei

(Key Laboratory of Fundamental Science for National Defence of Aeronautical Digital Manufacturing Process,
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Abstract: TAI15 titanium alloy bulk specimens were prepared with spherical powder and forging
substrates in laser deposition manufacturing. The effects of annealing temperature and soaking time on
microstructure characteristics and microhardness were investigated by optical microscope (OM), scanning
electron microscopy (SEM) and microhardness instrument. The experimental results show that alpha phase
grows fully resulting from annealing temperature increase and longer soaking time at same annealing
temperature. The width of the alpha phase becomes larger with the extension of the soaking time. The
percentage content of alpha phase grows with annealing time extension. Alpha phase exists different
growth direction in different annealing soaking time. There are some certain relationship between
microhardness and volume content of alpha phase, microhardness is enhanced with the increases of
percentage content of alpha phase.
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Fig.2 Three—dimensional micrographs of

LDM TAI15 titanium alloy

FRUZ IS BE B, 5 BONA 8 59 7 10 W4 U 11 1
B L = 2200, N YZ T % WAL 2Un] LAWLEE
P, AL B AR S AL ZL, N XZ i A XY 50
ZLZR 0 531l LS 30 AR 00 T 2 LA B IR
AR . PUREZE WAL KR T Z A VIRZ 1
BHCIR RS, il T AR AR B AR K5 1A 5 R 1)
HA, ELOBTTRR O % 22 1 O i e, 5 SO IR b T
VR A R U AR 0 BT 1) AR A E AL R
(B 2 A UURRZE B 1XZ T (OM) iy 7R B LR B
HOR AL MU R SEM 48 R n] R 3,
3 ASATF 5 1) b O AL U AN K, AL ZU 5], O i
R RO « SR A

BV TALS 8k & 4 2 A B 44 I B ) 38 & Ak
PRSI B K 3 i . Hp I 3(a)~(d) iR
KA EAE 1T h /) B2, K 3(e)~(h) KR k 4k 1

b) 1h, 840°C
S NEERE

Msessrssry

i

,&;

4

e

7 A

200

3 WOL DU K & TALS B4 4R koAb 1 i i 2 41
Fig.3 Micrographs of LDM TA15 titanium alloy
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Fig.4 Volume percentage content of a phase of LDM

TAI15 titanium alloy after annealing treatment
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Fig.5 Size distribution of a phase vs annealing temperature
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Fig.6 Microhardness of LDM TA15 titanium alloy

after annealing treatment
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