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Effect of Nitrogen Gas Pressure on the Property of TiN-Coated Layer of High
Speed Steel by Arc Ion Plating

Hae Ji Kim® and Man Soo Joun’

ABSTRACT

The effect of nitrogen gas pressure in arc ion plating on surface properties of the TiN-coated high speed
steel(SKHS1) is presented in this paper. The surface roughness, micro-particle, micro-hardness, coated thickness, atomic

distribution of TiN, and adhesion strength are measured for various nitrogen gas pressures. It has been shown that the
nitrogen gas pressure has a considerable effect on the surface roughness, adhesion strength, atomic distribution of TiN,
and surface deposition of TiN of the high speed steels but that it has little influence on the micro-hardness and coated

thickness.
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Fig. 1 Schematic illustration of the apparatus for arc ion
plating
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Table 1 Chemical composition of the SHKS51(wt,%)

KS |cl si {Mn|P|S|Cr|Mo|W]|V

0.8~ 040 | 040 [003|0.03|3.8~|4.5~|5.5~]1.6~
09 less | less |less|less| 45 | 55|67 22

SKH51

Table 2 Working conditions in AIP processing

Arc ion bombardment Deposition

- Temperature('C) : 450
- Bias voltage(-V) : 1,000

- Temperature(C) : 450
- Bias voltage(-V) : 100

- Ar gas pressure(Pa) - Arc current(A) : 65

. 6.6x107 - Target : Ti (purity 99.9%)
- Time(min.) : 10 - N, gas pressure(Pa)
- Specimen : SKHS51 :0.1,05,1,1.5,2

- Deposition time(min.) ; 100
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Fig. 2 Variation of surface roughness with N2 gas
pressure

(b)0.5Pa

; 1.5Pa

(e) 2Pa
Fig. 3 SEM micrographs of the created micro-particle at

different N, gas pressures
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Fig. 7 Variation in the atomic distribution of Ti, N and Fe
elements with N, gas pressure
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(a) 0.1Pa (HF6 grade)

2 S TR T L e

(b) 0.5Pa (HF5 grade)

(e) 2Pa (HF1 grade)
Fig. 8 SEM micrographs of adhesions in the TiN-coated
layer at different N, gas pressures
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