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Fig.1 Macrographs of 2.5%(TiB+TiC)/Ti composites: (a) ingot

and (b) pancake
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Table 1 Heat treatment regime of as-forged 2.5%(TiB+

TiC)/Ti composites

Heat-treatment Solution Aging
regime treatment treatment
HT1 1000 ‘C/AC/2 h 600 ‘C/AC/4 h
HT2 1050 ‘C/AC/2 h 600 ‘C/AC/4 h
HT3 1100 ‘C/AC/2 h 600 ‘C/AC/4 h
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Fig.2 XRD patterns of the composites before and after heat

treatment
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Fig.3 Microstructures of the center region of the composites before and after heat treatment: (a) as-forged, (b) HT1, (c) HT2, and (d) HT3
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Fig.4 TEM image showing the interface characteristics of the
composites via HT3 (a) and corresponding selected area
electron diffraction patterns: (b) SAED pattern of TiC and
(c) SAED pattern of TiB
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Table 2 Tensile properties of the composites before and after

heat treatment

B 25 C 650 C
Conditions
UTS/MPa ol% UTS/MPa ol%
As_forged 1169.3 4.95 601.7 19.2
HT1 11935 2.67 634.1 16.7
HT2 1215.8 3.14 629.9 15.9

HT3 1257.4 4.23 622.6 13.8
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Fig.5 Fracture morphologies of the composites before (a) and after heat treatment at 650 °C: (b) HT1, (c) HT2, and (d) HT3
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Effect of Heat Treatment on the Microstructure and Tensile Properties of As-forged
2.5%(TiB+TiC)/Ti Composite

Zhang Changjiang™?, Zhang Shuzhi', Hou Zhaoping *, Lin Peng*, Kong Fantao? Chen Yuyong?,
Wu Dongxing®, Wang Bin®
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Harbin Institute of Technology, Harbin 150001, China)
(3. Qigihar Jingzhuliang Equipment Manufacturing CO., LTD, Qigihar 161005, China)

Abstract: The effects of heat treatment on microstructure and mechanical properties of as-forged 2.5%(TiB+TiC)/Ti composite (volume
fraction) have been studied. The results show that solution and aging treatments have a significant impact on the matrix characteristics and
tensile properties of the composite. Equiaxed, bimodal and fully lamellar microstructures are obtained, the content of primary o declines
while the content of the transformed S phase increases with increasing of solution temperature. The TiB and TiC reinforcements are stable
during heat treatment and their morphologies and distribution hardly change. The tensile strength increases while the elongation decreases
after solution and aging treatment. With increasing of the solution temperature, both the tensile strength and elongation rise at room
temperature, while the tensile strength and elongation tested at 650 °C exhibit a contrary tendency. After the heat treatment of 1050 °C/2
h/AC+600 °C/6 h/AC, the composite presents superior comprehensive properties including tensile strength of 1215.8 MPa and elongation
of 3.14% at room temperature, while tensile strength of 629.9 MPa and elongation of 15.9% at 650 °C.

Key words: titanium matrix composite; heat treatment; microstructure; mechanical properties
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