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Fig.1 XRD pattern of near beta titanium alloy with 1.0% SiC,

addition
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Fig.2 Optical micrographs of near beta titanium alloy with different SiC, addition: (a) 0%, (b) 0.1%, (c) 0.4%, and (d) 1.0%
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Fig.3 SEM image (a) and EDS analysis (b~d) of near beta

titanium alloy with 1% SiC, addition: (b) Ti element,

(c) C element, and (d) Si element
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Fig.5 Microstructure of near beta titanium alloy with diffe-
rent SiC, addition: (a) 0%, (b) 0.1%, (c) 0.4%, and
(d) 1.0%
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Table 1 Microstructure parameters of alloys with
different SiC, addition

SiC, addition, /% 0 0.1 0.4 1.0
Average grain size/um 639 564 437 323
Aspect ratio 2.62 4.28 10.57 11.98
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Table 2 Mechanical properties of the alloys

wl% HV/MPa o/MPa o0.2/MPa &l%
0 3336 — 896 —
0.1 3753 1750.9 915.9 28.2
0.4 4017 1802.5 11515 24.6
1.0 4151 2053.5 1308.3 22.3
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Fig.6 Room temperature compressive stress-strain curves of near
beta titanium alloy with different SiCp addition: (a) 0%,
(b) 0.1%, 0.4%, 1.0%
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Effect of SiC, Addition on Microstructure and Mechanical
Properties of Near Beta Titanium Alloy

Zhang Changjiang®, Lin Sibo*, Zhang Shuzhi', Hou Zhaoping®, Du Zhaoxin?, Chen Yuyong®
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Inner Mongolia University of Technology, Hohhot 010051, China)
(3. National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A near beta titanium alloy reinforced with different mass fractions of SiC, was prepared by vacuum induction melting
technology. The addition of SiC, was 0 wt%, 0.1 wt%, 0.4 wt% and 1.0 wt%. Effect of SiC, addition on microstructure and mechanical
properties of the near beta titanium alloy was investigated by XRD, SEM, Vicker’s micro-hardness tester and Instron universal testing
machine. Results show that the composite material with different SiC, addition is composed of «-Ti, g-Ti and TiC phase. The addition of
SiC,, refines prior g grain size obviously, which decreases from 639 to 323 um with the addition of SiC, increasing from 0 to 1.0 wt%.
Moreover, the near beta titanium alloy with addition of SiC, exhibits higher Vicker hardness and compression strength but worse plasticity
compared with unreinforced titanium alloys. The composites exert the strengthening effects of both particulate reinforcements of TiC and
Si elements through solid solution hardening and fine grain hardening.
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