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Abatract

Electron beam can provide convenient way to heat the substrate during Hollow Cathode Discharge
(HCD) ion plating of Ti(C, N)films. Densification of columnar structrue is enhanced by longer duration of
electron beam heating(EBH). While strong(111) texture is identified always to be formed, the amount of
(200) oriented grains which coherently interfaced with carbide particles of the substrate increased with
heating(EBH). In turns, these crystallogaphical change lead to the increase of micro hardness and adhesion
of coating. Adhesion of Ti(C, N) films increased more dramatically in case of ASP30 substrate of which
carbide particles dispersed more finely than M42. Therefore, it could be concluded that both the density of
film and interfacial structure can affect the adhesion property. Overheating of substrate could be resulted
in low adhesion resistance due to high residual stress developed in the film.
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Table. 1. Chemical compositions of high speed
steel substrates (wt. %)

C Cr | Mo | W Co \Y%
ASP 30 1.3 | 4.2 5.0 6.4 | 85 3.1
M 42 1.1 3.9 9.4 1.5 | 8.0 1.2

1180C

gsoc 18min 565C  565C  565C
80min  80min  $0min

s 25min

Temp. (C)
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Time
Fig. 1. Heat treatment schedule for ASP30 and
M42 high-speed steel substrates.
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Electron Beam Heating

Base pressure ; 2.8 xX107*Pa
Gas : Ar 99.999%

Pwork : 0.04~0.05 Pa
Varc : 27V

EBH Time : 0~25 min

Ar Jon Etching
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Vsub 1 =300V
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Etching Time : 5~30 min
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Fig. 2. Flow diagram of Ti{C, N) coating process.
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Fig. 3. Schematic cross-sectional view of HCD ion
plating system in this study.
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Fig. 4. Cross-sectional SEM micrographs of Ti(C,
N) coatings after {a)}0 min. and {b) 20 min.
of EBH, respectively.
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Fig. 5. Effects of substrate heating on the texture
of Ti {C, N} coatings.
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Fig. 6. Micrographs of surface morphology of high

Micro hardness(knoop)

Fig. 7.

-speed steel substrates

(a)ASP30 and (b) MA42, respectively.
bides are shown as white particles.)
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Fig. 9. SEM micrographs and EDS spectrums around the traces of stylus during scratch tests of
the Ti{C, N} coatings : {a) Omin., (b} 20 min. and (c) 25 min; of EBH, respectively.
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Fig. 9. SEM micrograpits and EDS spectrums around
the traces of stylus during scratch tests of
the Ti(C, N) coatings : (a) 0 min,, (b} 20 min,
and {c) 25 min. of EBH, respectively.
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