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The plasma deposition technique has been developed for the synthesiz of inorganic compounds
such as Al:Qs, TiC, TiN, SisNs and else in the form of thin sclid film.

Among many processes based upon the plasma deposition technique Ton Plating has already
been industrialized for the hard ceramic coating on cemented carbide or high speed steel tool with

TiC or TilN.

Plasma CVD is also .developed to suit for.such ceramic coating at moderate temperature and
molybdenum -parts for the first wall of the nuclear fusion testing devics, JT60, were TiC coated
by the modified Plasma CVD process, named TP-CVD process.

Deposition of .diamond or cubic boron nitride has been attempted by means of plasma CVD or

Ion Bean Deposition process.

This paper discribes asid processes and the characteristics of thin solid fiims.
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electron energy and density.
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Fig. 2 Elertron and gas temperature in plasma
as a function of gas pressure :
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Fig. 3 Schematic diagram of the plating system.
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Table 1 Results of field tests{Forming snd Clamped tool)

Tool Wurk Cutting condition Relative toe} life (agoinet H.S.5.)
3 8 e HTEY
Forming tool Plug V=70 {m/min}
. (=0.05 (mmev) Gold Ace 22! 1,920 P.C.3.
d<1.8 HS.8 (500 P05
Work . Tool Vet —] -
Forming tool | (825C) V100 (m/ming
i=0.3 (mm/rev) Gold Ace 7 700 P.CS.
d=7 (mm)
Wet HSS8. 3 {300 P.C.5.)
Forming tool | Crank shalt Y=20~30 (m/min) Gold-Ace 80 P.CS.
’ D - \ Pz
(ST 50) f=0.5~0.6 (mm/rev) HSS. ] (40 P.C.3D
Wet i +Breaka
Nitriding reaknge (150 PCS)
Forming tool Grank shalv V=10 {m/min) G -
old Ag
(555C) F=0.7 {mm/rev) * m
. Wt HSS. =
Cireular tool Shalt V=36 (m/min) Geld Ae 220 §
3 P.C.S.
55 Wz (SCM 21) i A
11.8.8, | (80 P.C.S.)
Grooving tocl | (§12C) V=35 (m/min) Gold Ace 0017600 PE57]
£=0.05 (mm/rev)
d=a (mosy HEE) = (1,200 PG5
Throw-awoy Crank shalt Ved5 (m/min} Gold Ace 12~.20 P.CS,
inserti (SCM 3, Hp250) | £=0.14 (mm/rev)
(SN PA 432) H.8.5. -3 (2~3 P.CS)
d=5~10 (mm) =
] A —Breakage (2~5 P.CS)
{_9-' — -] . Coating [ s <Breskage (5 P.CS)

Fig. 4 Number of impacts in the interrupted
turning tests : work material, JIS-SCM 3(BHN
240- 200)'t001 —5, —6, 5, 6, 15, 15, 0.8 mm ;

0. 156 mm/rev};

speed,

100 m min~t;

feed,

depth, 2mm. The eriterion for tool failure

wag chipping.
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Fig. 5
chemical vapor deposited TiC film,
AY SEM photo. of surface of TiC film
B) SEM photo. of fracture of TiC film
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Fig. 7 SEM Photos for the fracture surface of alumina film deposited

on Mo at 400°, 500° and 600°C, respectively.
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Fig. 8 Fig.8 Schematic figure of the CVD assembly for the alumina coating
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Table 2 Deposition condition for alumina fiilm

Mo
Substrate Inconel 625
Plasma Generator RF 13.56 MHZ
Source Gas Ha, AlCl;, CO;
Temp. 400--850°C
Condition
: Pressure 2.5x10% Pa
RF Power 200W
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