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Fig.1 SEM morphologies of Ti-45A1-8Nb powder particles before SPS
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Fig.2 XRD patterns of Ti-45AI1-8Nb alloy sintered

at different temperatures
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Fig.3 SEM images of Ti-45A1-8Nb alloy sintered at different temperatures: (a, b) 1250 °C, (c, d) 1275 °C, and (e, f) 1300 C
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Table 1 EDS analysis of lamellar structure sintered at
different temperatures (at%)

SPS temperature/C Ti Al Nb
1250 44.5 48.4 7.1
1275 44.8 49.1 6.1
1300 45.6 48.8 5.6
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Fig.4 Compression stress-strain curves of Ti-45A1-8Nb alloy

sintered at different temperatures
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Table 2 Compression properties of Ti-45A1-8Nb alloy
sintered at different temperatures

SPS Yield Compressive ~ Compression
temperature/’C  strength/MPa  strength/MPa ratio/%
1250 771.95 2084.20 33.10
1275 729.66 2040.26 30.85
1300 832.61 1817.12 28.35
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Fig.5 Fracture morphologies of compression test samples from Ti-45A1-8Nb alloy sintered at different temperatures:

(a) 1250 °C, (b) 1275 C, and (c) 1300 °C
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Effect of SPS Temperatures on Microstructure and
Mechanical Properties of Ti-45A1-8Nb Alloy

Dong Duo'?, Su Yongjun®, Zhu Dongdong', Zhou Zhaozhong', Ni Chengyuan', He Qing'
(1. Key Laboratory of Air-driven Equipment Technology of Zhejiang Province, Quzhou University, Quzhou 324000, China)
(2. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)
(3. Lishui University, Lishui 323000, China)

Abstract: TiAl alloys with nominal composition of Ti-45A1-8Nb (at%) were prepared by spark plasma sintering (SPS) process. The effect
of sintering temperatures on microstructure and mechanical properties of Ti-45A1-8Nb alloy was studied. The results show that the
microstructures of Ti-45A1-8Nb alloy sintered at different temperatures all exhibit full lamellae structure. With the increasing of sintering
temperature, the amount of y phase in the alloy increases and that of a, phase decreases. There is no B2 phase when sintered at 1250 °C.
As the sintering temperature increases, the B2 phase precipitates at the grain boundary and the amount of B2 phase increases. The main
reason is that the alloy may melt at local areas with the increasing of sintering temperature; the f phase would order into B2 phase at high
cooling rates. The tensile strength and compression ratio decrease with the sintering temperature increasing from 1250 °C to 1300 °C. The
maximum tensile strength and compression ratio reach 2084.20 MPa and 33.10% at 1250 °C, respectively.

Key words: spark plasma sintering (SPS); Ti-45A1-8Nb; pre-alloyed powder; microstructures
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