Vol. 54 No. 5

Material Science and Technology of Japan, 54 (2017) 169~174

23

FUNSURARIT ROV RINVR Y UHF%KIZE S
DLC RO IR & BEtFE

*

"TEILEBRY, &H A

Preparation of DLC Films by Unbalanced Magnetron Sputtering Method
and Their Sliding Characteristics

by

"Hideaki KAMIYAMA* **, Osamu TAKAT*
(Received Jul. 29, 2017; Accepted Aug. 25, 2017)

Abstract

Fuel-efficient vehicles are required due to increasing concern about the environment. In order to realize them, it is

necessary to reduce mechanical loss. Recently, diamond-like carbon (DLC) films are applied to automobile parts to lower

friction. In this study, DLC films were formed by unbalanced magnetron sputtering (UBMS) method, and the film

properties and sliding characteristics were investigated. As the results of nanoindentation and Raman spectroscopy, the

film hardness increased as the negative bias voltage decreased, and film structure changed with bias voltage. About friction

characteristics measured by ball-on-disk friction tester under non-lubricant conditions, friction coefficients of DLC films
were about 0.1. As compared with the DLC films formed by the arc ion plating (AIP) method, the DLC films formed by
UBMS had lower friction coefficients than those by AIP with different film structure.

Keywords: DLC, UBMS, Friction coefficient

1. #8

IRENIR T AT L2 HERERALS L0 b OHEH A

LD RKIGHREER L, Foxr 20 & RENIRE <Ak

LCHY, BREICRE LZRETENHEES TV D Y.
HEVH RSV TS, BRIEICEE L 7R B ]

L3724, TTICHHBICEAINTND N, I 6R51K

WAL E BT L, RBAESED S Tng 22,

TR 29 47 H 29 ASAE

o BRCERERY: ROEBELAAREIERE © ARSI R B R
1162-2

TEL 0465-32-2600 FAX 0465-32-2612

Graduate School of Engineering, Kanto Gakuin University,
1162-2 Ogikubo, Odawara-shi, Kanagawa-ken 250-0042, Japan
AARE R bl v 7Rt HAivBRSEES - B F R —BETh
WA 14 FH 42

TEL 0191-31-2134 FAX 0191-31-2135
h-kamiyama@notes.npr.co.jp

NIPPON PISTONRING CO., LTD., No.14-42 Higashidai,
Ichinoseki-city, Iwate-pref, Japan

T :3d##% 4/ Corresponding author

* %k

(169)

ABEICH T 2R E O BAR L LTiE, #iRLo
i (REE#EML) 2175 LERSH Y, KHBE A —I—iX
R 2 T 2B ORISR ICE LT D, Kl
HENEIZER A S 28BN, BEEE T IR D CTIREEE
A BT OWEIIRERBEDO S A YEL RTA 7D
—7R > (Diamond-like Carbon, DLC) f&nids % .

DLC Eix##z 55 (Physical Vapor Deposition, PVD) %
2fbZF7%%5 (Chemical Vapor Deposition, CVD) £72 E D&
FHEIC Lo TR S, BEHEA = Y im0 T,
PVD JEIZ Lo TRl & 7z DLC EARA ST D, 7
— 7 A A7V —7 47 (Arclon Plating, AIP) JEIZ X -
THUBE L7z DLC RO ERFIC SN TOMEITLEDH 2 7
D, 2%y BIRIC K BTN 2L, FRIT, TR T v
AR TR bRy Z Y7 (Unbalanced Magnetron
Sputtering Method, UBMS) {£IZ & 2 Bl & 2 DERHEIZ S



