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Development of DL C Film for Cutting Toolswith the Aim of Dry Cutting

The Supplemental Effect of S of DL C Film on The Heat Resistance.

ASANO Makoto™® MIKI Yasuhiro® TANIGUCHI Tadashi’?
MATSUOKA Takashi™® HIRAYAMA Tomoko™® and NAKAI Kimiko™®

For the purpose of heat resistant improvement of the Diamond-like carbon (DLC) film which added
silicon using plasma based ion implantation equipment. And we examined microstructure and heat
resistance of the DLC film that the effect of silicon addition. As a result, the oxidation resistance of DLC
film improved as increased the addition silicon amount. On the other hand, the welding proof for
aluminum remarkably lowered by adding the silicon. These phenomena seemed to originate for the
existence of added siliconin the DLC film as compound like Si-O-C.
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Fig-1 Schematicillustration of the apparatus for PBIID
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Table 1 Deposition condition of DLC coating.
Stepl | Step2 Step3 Step4
Gas Ar/H N, |Hy/HMDSO|C,H,/HMDSO
Flow late(sccm) | 12/24 40 20/4 70-35/0-35
Time(ks) 18 36 18 6-17.4
Gaspressure(Pa) | 0.5 0.5 0.5 1.0
Biasvoltage(kV) | -10 -15 -20 -5
RF (kHz) 3 2 1 4
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Fig.2 Relationship between HMDSO flow rate and
composition of DLC films.
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Fig.3 Raman spectrum of DLC films contains (a)0at%Si,
(b)12at%Si,(c)15at%Si, (d)16at%Si, (€)18at%Si
and (f)20at%Si.
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Fig.5 Si2p spectrum of a 16at%Si DLC film.
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Fig-6 SEM micrographs of a cross section of DLC
films. (a)as-coated, heat-treated in air at (b)300

(c)400 , (d)500 and(e)600  for 3.6ks.
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Fig.7 Thickness of additive-free DLC filmsas
afunction of heat treatment temperature.
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Fig-8 Relative X-ray intensity of Cin DLC film

as afunction of heat treatment temperature.
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Fig.9 Reative X-ray intensity of Si in DLC film
as afunction of heat treatment temperature.
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Fig.10 Relative X-ray intensity of O in DLC film
as afunction of heat treatment temperature.
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Fig-12 SEM photographs and EDS maps of DLC
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