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Abstract; TA15 titanium alloy specimen was prepared by spark plasma sintering (SPS), and the effects of sintering

temperature on microstructure, hardness and mechanical properties of TA1S titanium alloy were studied by scanning

electron microscope, automatic turret microhardness meter and electron universal testing machine. The results show

that the microstructure of TA15 titanium alloy specimen is mainly determined by sintering temperature. When the

sintering temperature is above 900 °C , the microstructure changes from equiaxed structure to Widmanstatten structure,

and the size of original 8 phase obviously increases, while the lamellar spacing in Widmanstatten structure decreases.

When the sintering temperature is 850 °C, sintering time is 5 min, and sintering pressure is 40 MPa, TA15 titanium

alloy has the best mechanical properties, with the tensile strength and yield strength of 1032. 15, 943. 39 MPa, respec-

tively, and the elongation is 17. 72% .
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Fig. 1 SEM photograph of TA15 titanium alloy powder

R JH SPS-80T-20 Ui FiL 45 B F-he 2 4 HEAT HR
bagt . BUTALS BRA4KR 120 ¢, FATIHR N 50 mm
ffT BB R, 7 LS IR T HEAT R B . AR A
BABFFE AR, SRRt I E 43 ) 800, 850,
900, 1000 °C, Be%5M )10y 40 MPa, E=5FFE/NT 10 Pa,
THEE R H 100 °C/min, FEEITEIN S min, Hesks
155 ¢50 mm x 13 mm I,

R IHLE VB N B2 Btk I BGRRE, BURE (7 %

mE AR T, H A AR bR R 16 mm, G5 2 Ch
4 mm, JEEHR2 mm, BHAERSFWME 2 fin, kA
UTM5105X AU, F J7 18 120 50 WL #E A7 Sz A vk e D 3k,
RIS 45 o5 A SEM UL 22 4 #F 7 112 5. VTR
10 mm x 10 mm x5 mm AR, SR BT R FEHEK
EIE R . YIHLS mm x5 mm x2 mm B & AHIRAE,
WK 2 1+ 80% . 160 . 600*, 800, 1000%. 1500*.
2000"RPLRFTIEE , SRJ5 I SUHUAR . il AR AT 7K 20 1 A TR
BRI 5:10:85) 4T/ i, R SEM W%
ML, SR FH HVS-1000 %50, [ Sh7k 1 i fschd i
TR AR, 2Ry 0.98 N, LRI K 20 s, %F
AFESHBEALIE RS A ST, BOE A EAE R 52
a iR,

50

] AR
| (U

16

B2 TAIS ke AR T=ER
Fig. 2 Dimension diagram of TA1S5 titanium alloy

tensile specimen

2 RS

2.1 REREXNZERNRIMD

XIAN[RVE A WG B T il &5 1) TALS SR A & iE 7%
A, 5K 3 Fros. BmIE 3 ATLLE 1, TALS
R A 1109 B 58 45 WL 1 L v S B R G R AR S
THUE o Be IR B 0 T R TR, iR
PHOR TS, AR Z 2 B SLER KR
FE SR RNERR, BSR4 L 800 CHHE 2

850 900 1000

Temperature/C

B3 FREIMLRAT TAIS 4ka4ah Sl 5 %
Fig. 3 Measured density of TA1S titanium alloy at different

sintering temperatures
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Fig. 4 SEM microstructures of TA1S5 titanium alloy samples

at different sintering temperatures: (a) 800 °C;
(b) 850 °C; (c¢) 900 °C; (d) 1000 C
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Fig. 5 Micro-hardness of TA15 titanium alloy at different

sintering temperatures
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Fig. 6 Enginerring tensile stress-strain curves of TA1S titanium

alloy specimens at different sintering temperatures
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Fig. 7 Tensile fracture morphologies of TA15 titanium alloy specimens at different sintering temperatures :

(a,b) 800 C; (c,d) 850 °C; (e,f) 900 C; (g,h) 1000 C
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