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Research on commercial pure titanium TA2’s pack boron-carbon-

nitriding enhanced by alternating current field
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Abstract: Alternating current field (ACF) enhanced pack boron-carbon-nitriding (PBCN) was car-
ried out at 850 °C for titanium TA2. Optical microscope, X-ray diffractometer, energy dispersive
spectrometer in a scanning electron microscope, and microhardness tester were used to analyze the mi-
crostructure, distribution of infiltrated elements, phase structure, thickness and hardness distribution
along the depth of the sample. Experimental results show that the layer of PBCN enhanced by ACF on

titanium TAZ2 consists of phases from the surface to the substrate in sequence of B-Ti compounds +C-Ti
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compounds + Ti-C-N compounds— N-Ti compounds + C-Ti compounds + Ti-C-N compounds— sub-

strate. The ACF can significantly promote the PBCN on titanium TA2. With the increase of ACF cur-

rent, the PBCN thickness of infiltrated layer increases. When the ACF current is 4 A, the case thickness

is more than 2 times that without employing ACF. Applying ACF can also increase the case’s peak hardness

and the hardness of the subsurface layer, and optimize the hardness distribution along the case depth.
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Fig.2 Case’s SEM morphology and line scanning energy spectrum diagram of the sample treated with ACFPBCN3 process
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Table 1  Point analysis results with energy spectrum on

black structure in the case’s surface layer of the

sample treated by ACFPBCN3 %
Position x (O x (N) x (T
1 18. 69 22.74 58. 57
2 13.17 22.05 64.78
3 22.24 19. 87 57.89
4 15. 68 19. 82 64. 50
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Fig.3 Typical case microstructure of specimens treated with different process
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treated by different processes
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