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Research on the Surface Modification Process of a TC4 Titanium
Alloy Armor Plate for Weapons
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Abstract: Titanium alloys, which are favoured by the national defense industry for their excellent properties, such as low

density, high specific strength and corrosion resistance, are used in tanks, armored vehicles, artillery and other weapons and

equipment. However, owing to their low surface hardness and poor wear resistance, the application range of titanium alloys

is limited. On this basis, the surface of the TC4 titanium alloy sheet was treated by ion nitriding to improve the surface

hardness of the alloy and to explore the changes in microstructure and properties after nitriding. The microstructure after

ion nitriding was observed via X-ray diffraction and scanning electron microscopy. The hardness of each sample was

measured via a Vickers microhardness tester, and the effects of the ion nitriding process on the microstructure, structure

and properties were analysed. The results show that the surface of the TC4 titanium alloy sample is golden yellow after

nitriding at 450 ‘C for 8 h. The nitriding layer formed on the surface mainly contains a TiN phase with high hardness,

which improves the surface hardness of the TC4 titanium alloy in both the plane and thickness directions, and the effect of

increasing hardness in the thickness direction is more significant.
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Tab.1 Chemical composition of the TC4 titanium alloy :
(mass fraction/%) 3 TC4 (
Element Al V  Fe C N H e} ) XRD , ,TC4
Content 6.1 4.0 0.18 0.03 0.009 <0.0003 <0.16
TC4 , TiN TN ,Ti. TIN - TiL,N

SRl ES PRI

https://www.cnki.net



¢ $11/2025 o TC4 1127
2 TC4 :(a) 3(b)
Fig.2 Macroscopic morphology of the TC4 titanium alloy: (a) before nitriding; (b) after nitriding
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Fig.4 Cross-sectional morphology and spectral line scan results of the sample: (a) plane infiltrated; (b) plane not infiltrated;
(c) thickness infiltrated; (d) thickness not infiltrated

2 TC4
Tab.2 Surface hardness of the TC4 titanium alloy before and after nitriding in different directions
Name Hardness(HV) Mean Error
Al 428.17 419.40 432.05 414.50 425.96 421.18 431.54 421.66 42431 6.18
A3 347.49 352.35 348.85 331.94 350.25 342.30 330.11 336.31 342.45 8.67
B1 450.82 440.50 435.12 445.52 451.66 42531 434.29 446.34 438.70 9.14
B3 338.12 341.47 341 336.39 336.55 331.79 334.67 336.13 337.015 3.19
o ,Ti . TIN  Ti,N 2)
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Fig.5 Surface hardness of the TC4 titanium alloy samples
nitrided in different directions
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