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Influence of rolling temperature on microstructure and
mechanical properties of Ti-45Nb alloy bars

ZHU Bao-hui, WANG Pei-jun, LIU Yan-chang, CHEN Rui-bo,
ZHAO Hong-zhang, WANG Xiao-ping, ZHENG Ai-guo

(Titanium Product Plant, Ningxia Orient Tantalum Industry Co. Ltd, Shizuishan 753000, China)

Abstract: The titanium alloy forging bars was hot-rolled at 750, 800 and 850 °C, respectively, the sample longitudinal
and horizontal microstructure were observed using an optical microscope, the strength and plasticity of the alloy was
tested at room temperature. The results show that hot-rolled alloys under 800 ‘C have excellent strength and ductility at
room temperature, the strength at room temperature is over 420 MPa, ductility at room temperature is over 25%, the
microstructure consists of fine equiaxed dynamic recrystallization grains. With the rolling temperature rising, the tensile
strength and ductility of the bars rolled at 800 ‘C increase, the tensile strength and ductility of the bars rolled at 850 ‘C
decrease. Comparative analysis of microstructure and properties of wires, the mechanical properties of the wires made of
the bars rolled at 750 C and 800 “C can meet the standards. It can be determined that Ti-45Nb alloy optimum hot rolling
temperature is 750~800 C.
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Table 1
fraction, %)
Nb Si Fe C N H (0] Ti
45.93 0.007 0.008 0.0015 0.014 0.0015 0.067 Bal.

Chemical compositions of Ti-45Nb alloy (mass
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Fig. 1 As-forged microstructure of Ti-45Nb alloy
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Fig. 2 Microstructures of Ti-45Nb alloy bars rolled at different temperatures: (a) 750 ‘C, horizontal; (b) 750 °C, longitudinal;
() 800 °C, horizontal; (d) 800 C, longitudinal; (¢) 850 °C, horizontal; (f) 850 ‘C, longitudinal
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Table 2 Tensile properties of Ti-45Nb alloy bars rolled at

different temperatures

No. Test temperature/ C R,/MPa Ryo/MPa As/% ZI/%

1 404.7 4013 267 854
750

2 412.2 398.0 27.7 84.5

3 4322 4312 28.6 85.0
800

4 426.1 4236 258 854

5 4134 406.5 237 82.5
850

6 418.1 4166 258 819
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Fig. 3 Microstructures of wires processed by hot rolled bars

at different temperatures: (a) 750 C; (b) 800 C; (c) 850 C
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Table 3 Tensile properties of wires processed by hot rolled
bars at 750, 800 and 850 C

Sample No. R./MPa R, ,/MPa As/% Z/%
1 481.0 438.0 322 78.7
2 466.7 432.6 243 69.6
3 4439 429.1 20.9 67.0
AMS 4982D =448 =414 =10 =50
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Element w/%  x/%
Ti 54.28 69.72
Nb 45.72 30.28
Total  100.00
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Fig. 4 SEM images and EDS spectrum of annealed wire:
(a) SEM image; (b) EDS spectrum
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