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Laser transformation hardening enhanced
cryogenic gas nitriding process of TA2 titanium
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Abstract: To improve the abrasion resistance and corrosion resistance of TA2 titanium, a laser transformation
hardening—gas nitriding process was adopted to carry out the surface modification. Analysis was made for the surface
morphology, microstructure and phase constitution of TA2 laser transformation hardening-gas nitrided layer by OM,
TEM and XRD; and microhardness tester was used to test the microhardness of the two composite modified surfaces. The
results indicate that after undergoing laser transformation hardening, the surface of TA2 titanium can be nitrided at a low
temperature of 430 “C. Under this condition, the grains are refined. The increase in sub-structure and defect density is
more conducive to the intragranular diffusion of nitrogen, and there is a good correspondence between the phase
transformation structure and nitrogen potential gradient. TA2 titanium surface-hardened layer with good performance is
obtained through improving the structure of nitrided layer and the distribution of its chemical components.
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TA2 AWM (RERER L7, ]S 40 mmX20
mm X4 mm). ACFLHESEZ 2000 5P LT 0 R R
A EE. TEHILL Si0, b EE 1 B HINOE TR
Klo BWOCAAR R ORGSR AL R 99.9993%,
SABERMNEA, 4N 99.999%.
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Fig. 1 XRD pattern of nitriding sample surface at 430 C
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Fig. 2 Optical morphology of nitrided layer in 430 C

nitriding of TA2 titanium after laser phase transition hardening
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Fig. 3 TEM images of different zone axes of TiN grains: (a) TiN and martensite in nitrided layer; (b) [211] zone-axis diffraction

pattern; (c) Angle of TiN growth in nitrided layer; (d) TiN [111] crystal zone-axis diffraction pattern
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Fig. 5 TiN growing up at grain boundaries: (a) Metallography 6 2 WOGHIART 430 CIBR TA2 FAIK BARAE 2
of TiN grain growth; (b) TiN [111] crystal plane axis; Fig. 6 Microhardness of TA2 nitriding at 430 °C after laser

(c) Schematic diagram phase change
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