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Abstract: As a commonly used titanium alloy for marine work equipment, the TA31 titanium alloy has a low actual
service life because of its low hardness and poor wear resistance. Carburizing treatment was carried out to increase the
surface hardness of the TA31 titanium alloy and thus improve its wear resistance. Moreover, the effects of carburizing
treatment on the microstructure and properties of the TA31 titanium alloy were studied. The microstructure, microhardness,
and room temperature tensile and impact absorption work of uncarburized and carburized TA31 titanium alloy samples
were compared and analysed. The results show that the microstructure of the TA31 titanium alloy before and after
carburizing is a bimorphic structure, but the secondary « phase is coarsified after carburizing. After carburizing treatment,
the maximum surface hardness of the TA31 titanium alloy reaches 945 HV, and the effective hardening layer exceeds
100 wm, which effectively improves the surface wear resistance of the TA31 titanium alloy. After carburizing treatment, the
tensile strength of the TA31 titanium alloy decreases, whereas the plasticity of the material increases and the notch
sensitivity decreases.
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Fig.1 Schematic diagram of sampling

https://www.cnki.net



SRl ES PRI

<298

FOUNDRY TECHNOLOGY

Vol.46 No.03
Mar. 2025

2 TA31 KA 4 il 1/2 JEEEAL ) WAL 2L . (a) B kT 5 (b)B k)5
Fig.2 Microstructure at the 1/2 thickness position of the TA31 titanium alloy test block: (a) before carburizing; (b) after carburizing
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Tab.1 Surface hardness of the TA31 titanium alloy before
and after carburizing

Hardness(HV) Before carburizing After carburizing
307.0 945.0
Surface hardness 313.0 938.0
312.0 936.0
Average 310.4 939.7
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Fig.3 Comparison of the surface hardness of the TA31 titanium
alloy before and after carburizing treatment
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Fig.4 XRD patterns of the surface after carburizing
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Fig.5 Gradient curve of the microhardness of the section after
carburizing
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Tab.2 Tensile and impact properties of the TA31 titanium
alloy before and after carburizing treatment

Treatment R./MPa Ry, /MPa A/% Z1% KV,/J
Before carburizing 858 773 16.5 38 111.0
After carburizing 839 763 17.0 48 95.4
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