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IR E DOBEE (3 3Q) : Cyclic sphere indentation tests were carried out by using spherical indenters
of varying diameter 2R to investigate the aspects of crack initiation, wear progress, and delamination in
ceramic thin film and to obtain the influence of the applied maximum load P, on the cyclic number of
crack initiation ; in thin films. The main conclusions are the following. (1) Ring crack initiate at the
lower load than that of a ring crack initiation load obtained by static sphere indentation test. (2) After
ring crack initiate, wear of film progresses inside the contact area, and delamination in thin film occur.
(3) Quantitative evaluation of wear is possible by measuring the cross-sectional shape of contact area.
(4)The P, — N;relationships specifically depend on the diameter of spherical indenter 2R. (5) The
effect of 2Ron the relationship between tensile stress of film o,; and N; is smaller than that of the P,,,, —

N; relationship.

RAHRERE
(SHHAL - [9)
[ERESE ] e e & &t
2009 4 3, 000, 000 900, 000 3, 900, 000
2010 4 500, 000 150, 000 650, 000
2011 4 400, 000 120, 000 520, 000
&t 3,900, 000 1, 170, 000 5, 070, 000

BRI : AR
FIIFRE OB - MIEL - HbBEEE - B2
%D | BB - TR - b - R



1. AR BTOE R

WA, UIHICE, MR R%Es L0
WEER SR CHAT 272012, HEOEIIy
AN e a3 —F ¢ D 2 ST X i
FEMERPR MR & ) b s, BRHEMEZII
L RMELBRE A H R LTWD . kS
PRI, BB IC T 2 IO X, EERERAE,
A ORI 7 & O BRI E S W TR E
ENTWD. =720, BN RELEZC
LT R, TEROFHME TIXEMIZFAL T
RWEANRALND. T, RERFEMERA L
BE o, AT 2 BRI O RN H 1T
TV,

2. ARDOBEM

AWTEIL, BT I v 7 HEM I D K
Dl AR PERFATG LS et 9- 2 ol L BRI 1-#1A
HRBOAGEMEEZH LT E2ZE2AW
Ll K 1ICRBE 2 RT. —ERED
J i A B S/ CERIE 1 % W B A 0 R R
(T 5 &, EEIZVT 0Ty DRAE, BEFED
AT, WEOXEERAENTHRINS. T
bbb, H—0R BT, fWlEfE, ok L
REDRREMEEZEZHZ LIk, B
DISTITPER Lo 56 OB I 1T 5%
DOMAFFENRFE CTX 2 0[REMENH D . BT
T A AR I B R BREE XN E Vo
T, 1 DOREBRA A2 HWT, RBRSME L
FAIC A 2 T2k BRI T & 2 O TR X< §FM
TS, BEoRE b 2Batd5-00%
KOT—HERH /DL ENTED. &6
(2, TR, X< BERAERRE LM CX D AlhE
PER S 5. ARBFIETIE, L, BREN R
587 v I WEM AT, xR
MR A B CERIE 12 FRAH, MR LA 2l fe

Sermeeies o min

Rafmiae- — L Hang cracy

Corterams .. F e
[ -

.
L
1

OB IS T D &R, BEREOELT, I
SHERAEDERIMZBIRL, FEELDOINE

TOERE FH1IA BRI B~ 2 BF 2RI S
WC, TEIEOMHARFEREAR O rTREM: 2 fR5 L
7.

3. ARDFE

FMX, X2 1R T & 9 A4 4 WC-Co
(40x20x5mm) % V7=, WC-Co FEM#m
(40x20mm) ZWFHEIIN T8, WFEE(L: 0 %217
STz, WA B L7, BRI A — K
LU C3IFEOBEZRIE LTz, 77— A4
TL—T o 7E (U7 — 27 1k) CRELT-
HiE ® TiN &, TiCN & (TiN f&, TiN arc)
& TiN D £ @ (F 1h 1 % TiCN %, TiCN_arc)
R —J8 o TiCN BEZFLE L 7= 3o
FoTv—Tar 7 UgETHEAICE D
TiN JE(TiCN elec), THD. WINHFEHX
NTWLHEOT, BRI 2.5um & Lz,

#1112, FREOE Yy h—AES HY, Y
VIRE, RT VUt BEWRE L. ERT.
FRIA R i BR D ERE 1%, #ih3 FA b rEFEK
SisNy & AUV 7= . BREE 2R 1, 5.95mm, 7.93mm,
12.6mm @ 3 fEEHE L=, HoOY L 7=,
SOPENL, HMIE S FRERH, AR
A7y FERERE Wiz, Bl s, 7 — 27X
TiCN A K& <, 7—272 TiN & & B850
TiCN I ZIFIER U TH 5. oY > 7RI,
BEIZ L0 TR D,

t 7y 7 EEMRB A Z VT, Mk
LHHEAZGREBR 21T o 7. R LA 2808k (2
W, S — AR R 5 R & RN IR =
Skt (BRUERTR) 2 Mo, FoRATE
P,o=1.8kN UL LOHA1E, WES—3XE2H
VY, Pk 0.1, JEIIE % 40HZ O faf B I 2R
TITo72. Pu=1kN LU T OGE1E, BRI
K& H, frEkk 0.1, JEH% 200Hz Ofhf &
NG CTIT o 7. 57RBRIC I 1T 2 e K fef
P 1%, TIN #88 WC-Co H:AF O riER
MO/ ONT-EIRDY LTIy 75 R TR &
HZIZE Lz, R, —EREI &gl
SRzl LT, BRAEER 2 LR o
ETLC, BRE AR L. BRI
B HE0 EEIE 10°~10" [ & L=, ##
IABFEIROBIRIIL, T VALV IaRAT—T,
K OEEMEFBMEE (SEM) & MWz, W
R OME L= 74— B VS 2 v
7.



F 1 FMF, M, ERIETORME

Material HYV E, GPa v Le, N

Substrate | WC-Co 1540 580 0.22

TiN_arc 1810 542 0.19 160

Film TiCN_arc | 2530 | 496 0.19 118

TiCN_elec | 1720 492 0.19 152

Indenter SiaNy 304 0.28
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