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Fig.1 Effect of sintering temperatures on relative density of
Ti-35Nb-7Zr-5Ta alloy

J5 VL% Ti-35Nb-7Zr-5Ta & 4 Al LLZE AR (1 B8 45 15
JEE R L 1) ORI 1) 1 SR A28 ey T 4% GOk R R &5 7 1k
(AT S B, ARBLH T SPS B EUR ML A, T
(YA K 508 B A R T SRS AL I 25 B Pk e
2.2 IREBEX Ti-35Nb-7Zr-5Ta & &MWL HFn

A n e A

FIH XRD 041 T &G b 45 AR Mo g5 i, 16 2
M Ti-35Nb-7Zr-5Ta £ 4 7F A [A] b8 45 3 S 1 1) XRD &
W, MW SR LAFE L, fE 950, 1000, 1050. 1100-.
1150 °C 5 MREEE TN, A& 32l p-Ti tHA K,
Horh ik 8D RN o-Ti A, REIE IS & @A
Y. HTSRINA4I0% Nb.y Ta 55 B-Ti #HH M
PR JT S5, T 4% Zr Wk gt 5 Ti AHFE D,
W ER U EATHE S B-Ti AT 0 E A, DA E
XRD JiEREATIX 7). XRD ¥4 LW, FIH SPS
P45 7 VL4 1 Ti-35Nb-7Zr-5Ta & 42 & T3 p gk &
& HIEHRERGN G SN G — 2. W A E T
T LU, B be g il TR, A ETh A i o-Ti
FHIZH ) B-Ti AR, HA ROk D

FIFH M BB . SEM 15U 454 EDS At
Ti-35Nb-7Zr-5Ta & &R AU I o AR & AT
TR0, B 3 A S A AN R B0 R I 10 2
WAL, B 4 R4y 1000 C I 1A 41
R HL T8 30 S EDS RE 1% B2 23 B 45 R o ARIE 23 #
SR, AR ORI 24 B-Ti AHFE 4 Ti-Nb-Ta-
Zr [ TE TR G, 6 I RURDIR 21 230 R4 4k
(1) Nb. Ta &J@Biki, W& Z AL RERE o-Ti
FOCE 36, W 3 LR, MEREHE N 950 C
W, AaHERT B-Ti A4 Ti-Nb-Ta-Zr & A
IR A AL LLAh, R AFAE R 2 RIG40T) Nb. Ta
SERL, Zr SUHE W TS Ti G R i, CaRg
HERARAR T B e gh il T s, & ah RIS

* *p-Ti
}i so-Ti
3 |us0C < Dt A
=
£'l1100 C f
5 .
£ [roso R A
1000 'C . A
950 ‘C N A
20 30 40 50 60 70 80
201(9

Bl 2 Ti-35Nb-7Zr-5Ta & 4 75 AN Rl RE 45 52 I (1) XRD &1
Fig.2 XRD patterns of Ti-35Nb-7Zr-5Ta alloy at different

sintering temperatures
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Fig.3 Optical micrographs of Ti-35Nb-7Zr-5Ta alloy at different sintering temperatures: (a) 950 C,
(b) 1000 °C, (c) 1050 °C, (d) 1100 °C, (e) 1150 °C, and (f) 1150 C
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Fig.5 Effect of sintering temperatures on compressive elastic
modulus and compressive strength of Ti-35Nb-7Zr-5Ta
alloy
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Effect of Spark Plasma Sintering Temperatures on Microstructure
and Mechanical Properties of Ti-35Nb-7Zr-5Ta Alloy

Du Weiwei', Zhang Yugin'?, Jiang Yehua!, Zhou Rong*
(1. Kunming University of Science and Technology, Kunming 650093, China)

(2. Engineering Technology Research Center of Titanium Products and Application of Yunnan Province, Kunming 650093, China)

Abstract: Ti-35Nb-7Zr-5Ta alloys were fabricated by spark plasma sintering (SPS) technology. The effects of different sintering
temperatures on the relative density, microstructure and mechanical properties of the alloys were studied. The results show that the alloys
are mainly composed of the mixed matrix which contains -Ti phase, Ti-Nb-Ta-Zr solid solution phase, as well as some unmelted Nb and
Ta metal particles in the sintering temperature range from 950 to 1150 <€. In addition, the alloys have a higher relative density and a higher
compressive strength. With the increasing of the sintering temperatures, the mixed matrix bonds further with each other and its size
increases. Meanwhile, the size and the amount of the unmelted Nb and Ta metal particles decrease. And the relative density and the
compressive strength of the alloys are increased. The prepared alloys exhibit a low compressive elastic modulus in the range of 50~57 GPa,
and they reveal an excellent mechanical compatibility. The results also show that the effect of sintering temperatures on compressive
elastic modulus is very little.
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