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Rapid Fabrication of high-adhesion DLC (Diamond-Like Carbon)
Coatings by the Highly Effective Mechanochemical Process
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BFgeR R OMEEL (330) © The novel process, the ball impact process, in which balls are
accelerated and impacted repeatedly to activate mechanochemical effect efficiently were
developed and the fabrication of DLC coatings was tried. In addition, to optimize process
conditions, the numerical simulation model was developed on the basis of the discrete
element method. Owing to the limitation of operation load for the experimental apparatus,
synthesis of DLC could not be confirmed in the experimental conditions conducted; however,
it was estimated by the simulations that the maximum contact stress given can increase up
to more than tripled by increases in both the vibration amplitude and frequency.

SR ERR
(BEHHAL : 1)
[ERESES EETETa =
2010 2,500, 000 0 2,500, 000
2011 4 800, 000 240, 000 1, 040, 000
R
R
R
&t 3, 300, 000 240, 000 3, 540, 000

WFFEs 8 « T8
B D8 - ME - BT - BB - e
F—T— R AR—=b A X7 "E, AD I AR, DLC, BEgi3Esik

1. WHFEBRAA S IO &
DLC I Aisenberg & Chabot (1971 4F)

O DLC B i ORI 0.1 FREE & /)
&<, MER 01 um ThY, By h—2A

XV, £ A E—aRBEEEZFANTHD T
fEflEh, A Y& KEETH D sp? FEA,
T 774 MEETHD sp? B DREIR
O EE T IEREREE LD, Wi
BU%DKFEEELTND, 1 um BREOES

AT 3000 Hv (295, Ziub ORI
X0 IS HEEN AR L TV 5,

DLC iFEIZEIE, 77 X~ CVD &~
VA N N =0 WA VI~ A R (=5 1
INTED, BxR/X—L Efli7z i pEsE



DI T, FIER S NI L SRR
e DBEEENMEN EhiEHEISh T\,
L7228> T DLC FED—Jg D& Kk Di=HiZ
%, 7208z L¥— - [Kax Mb
L, EREDBEMEOR ENRARTH D,
—J), ERR—NLVINERHNEAT )
7R VIR, FIR - RS T CIEMERS
Britscx s o LTHALNTWY
DN, BEIXEOREMEN/NIL, ERH
DAER % B4 5 JUZER & 5,

2. WD HBY

AL Tl bl U7=75 5 & #7, DLC Bl
o, IR E AR — L O/ LRI Lo T S
NWBA 77 I R EFIH L CGREIZ
T2 Ex2AMET S, 0D, F
FUXENE ST A R IR B IE L 7= AR — iz
KoTHYIEL A /37 MLBEZAT 5 B
DAB ) I BNTakvR (R—=LA X7
NE) Z8RET D5, RIUKFEFRHKATEHETZ
D7t Z&4T, DLC DAL & i Ak i
ORI BIgd, £7z, BERERIEICKS
S Ia2Lb— gk, Yak A%k
o E X 5,

3. WDk

(1) R—svA 237 NEDBIF

= A Ry MEOE % Fig. 1ITRT,
oy TRIOIREN T v > /N—|Z ZrO2 <2 SUS 72
ENB AR — & REAOMER %2 A
N, Fx o=l a2T25 X0 8EEK
BT, T LS| e e T HE B
252 L CHBRERRICHY BRLA—/L
A URT Naehbx, BENOEAEMED R RL
F A RGRIZER T 5 7 n e A THh D, AL
PRIZEARICTHIE « FE - BREHEEA T T
bivs,

Metal subsirate

Fig. 1 Concept of the ball impact process
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Fig. 2 Experimental apparatus
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Fig. 3 BSE images of the cross section of
coatings fabricated using balls of different
diameters ((a) 1.0 mm, (b) 3.0 mm, (c) 5.0
mm, (d) 10 mm)
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Fig. 4 Effect of the ball diameter on the
normal load at delamination of HAp
particle coatings
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Fig. 5 Simulated movement of balls
during vibration (diameter: 5.0 mm, filling
fraction: 19%)
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Fig. 6 Time change of the contact stress
acting on the top surface of the inner wall
(diameter: 5.0 mm, filling fraction: 19%)
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Fig. 7 Effect of the ball filling fraction on
the contact stress acting on the top surface
of the inner wall (diameter: 5.0 mm)
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the inner wall (diameter: 5.0 mm)
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