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Effects of Heat Treatment on Microstructure and Mechanical Properties of
Ti-48A1-2Cr-2Nb Alloy Produced by Selective Electron Beam Melting
Wang Yifan, Yuan Xinbo, Che Qianying, Li Huixia, He Weiwei, Xiang Changshu
(Xi’an Sailong AM Technologies Co., Ltd., Xi’an 710018, China)

Abstract: The microstructure evolution and mechanical properties of the heat treated Ti-48 Al-2Cr-2Nb alloy prepared
by selective electron beam melting (SEBM) were investigated. The results indicate that as the heat treatment
temperature increases, the fine duplex microstructure and equiaxed y bands of Ti-48Al-2Cr-2Nb alloy gradually
coarsen and transform into lamellar structure. When the heat treatment processes are 1290 °C/4 h, 1315 °C/1.5 h, and
1335 °C/0.5 h, the main microstructures of the alloy are duplex structure, near-lamellar structure, and fully lamellar
structure, respectively. Compared with the as-deposited sample, the average widths of equiaxed y bands under these
heat treatments increase from 28.5 pm to 115.5, 291.4 and 332.5 um, respectively. Meanwhile, the average tensile
strength of the longitudinal specimens decreases from 698 MPa to 541, 461 and 390 MPa, respectively, with no
obvious change in elongation. In addition, the mechanical properties of all the transverse specimens are better than
the longitudinal specimens after heat treatments. This is because the weakened interface strength between the
coarsened equiaxed y bands and the duplex microstructures. As the heat treatment temperature increases, the difference
in tensile strength between the transverse and longitudinal specimens gradually increases, reaching a maximum value
of 102 MPa at 1335 °C/0.5 h.
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Table I Chemical composition of Ti-48 Al-2Cr-2Nb alloy powder

Al Cr Nb Fe C H N o Ti

3415 245 484 0.04 0.011 0.0012 <0.003 0.049 Bal.
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Fig.1 Morphology (a) and particle size distribution (b) of Ti-48 Al-2Cr-2Nb alloy powder
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Table 2 Process parameters of 3D printing

Current/mA  Scan speed/m's”  Layer thickness/um Line offset/um

13.5 4 50 0.1

_________________

K2 SEBM iEnER
Fig.2 Schematic diagrams of SEBM forming: (a) scanning strategy for
SEBM; (b) model of longitudinal specimen; (c) model of

transverse specimen
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Fig.3 OM images of Ti-48Al-2Cr-2Nb alloy specimens: (a, b, ¢) as-deposited; (d, e, f) HIP state
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Fig.4 Room temperature tension properties of Ti-48 Al-2Cr-2Nb alloy specimens in as-deposited and HIP state: (a) strength; (b) elongation
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Fig.6 OM images of Ti-48 Al-2Cr-2Nb alloy specimens after heat treatment at different temperatures for 10 min: (a) 1280 °C;
(b) 1290 °C; (c) 1300 °C; (d) 1310 °C; (e) 1320 °C; (f) 1325 °C; (g) 1330 °C; (h) 1340 °C; (i) 1360 °C
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Fig.7 OM images of Ti-48Al-2Cr-2Nb alloy specimens after different heat treatments: (a) 1290 °C/4 h;
(b) 1315 °C/1.5 h; (c) 1335°C/0.5h
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Fig.11 Fracture morphologies of longitudinal specimens after heat treated with different processes:

(a, d) 1290 °C/4 h; (b, €) 1315 °C/1.5 h; (c, f) 1335 °C/0.5 h
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Fig.12 Fracture morphologies of transverse specimens after heat
treated with different processes: (a, b) 1290 °C/4 h;
(c,d) 1315 °C/1.5 h; (e, f) 1335 °C/0.5h
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