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Effect of minor boron additions on microstructures and
mechanical properties of Ti-9V-3Al-4Sn-SMo alloy

YU Yan', SONG De-jun', LI Shi-kai', LIU Xing-jun®

(1. Luoyang Ship Material Research Institute, Luoyang 471039, China,
2. College of Materials, Xiamen University, Xiamen 361005, China)

Abstract: In order to understand the effect of minor boron additions on microstructures and mechanical properties of
Ti-9V-3Al-4Sn-5Mo the properties  of
(Ti-9V-3Al-4Sn-5Mo),-B, (x=0, 0.04, 0.08) alloys were systematically studied by electron probe micro-analyzer
(EPMA), optical microscope (OM), scanning electron microscope (SEM) and universal testing machine (UTM). The
obtained results are described as follows: B additions can obviously refine the crystal grains of Ti-9V-3Al-4Sn-5Mo alloy,
and exist in the form of TiB phases. With increasing B additions (0, 0.04%, 0.08%), the contents of TiB phase and the

alloy, chemical compositions, microstructures and mechanical

tensile strength of the rolled and solution-treated alloys increase, while the tensile strength of the aged alloys first
increases and then decreases. The ductility of the rolled, solution-treated and aged alloys first increases and then
decreases.
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Table 1 Chemical composition of test alloys (mass fraction,
%)

No. Ti \Y Al Sn Mo B Note

| Bal. 9.00 3.00 4.00 5.00 0  Nominal
Bal. 9.10 290 390 5.10 0 Actual

) Bal. 8.964 2.988 3.984 498 0.04 Nominal
Bal. 9.00 290 396 5.00 0.04 Actual

N Bal. 828 276 3.68 4.60 0.08 Nominal

Bal. 820 270 3.60 4.65 0.08 Actual
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Fig. 1
(a) Alloy 1; (b) Alloy 2; (c) Alloy 3
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Backscattered electron images of as-cast alloys:
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Fig. 2 Microstructures of solution-treated alloys: (a) Alloy 1;
(b) Alloy 2; (c) Alloy 3
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Table 2 Mechanical properties of test alloys with different

states
Alloy No. State Ry/MPa Ry, ,/MPa  A/%
1 801 730 8.2
2 Rolled 830 758 10.0
3 845 767 8.5
1 790 719 20.7
2 Solution-treated 826 750 21.2
3 840 762 18.7
1 1121 1 046 4.1
2 Aged 1329 1258 53
3 1304 1237 5.1
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3 Fractrue morphologies of solution-treated alloys:

(a) Alloy 1; (b) Alloy 2; (c) Alloy 3
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