T/ - FHFZERRALESEESFROER

INTHAR AP R

1. [FL®IC

T2 RLFIEE DIRWREREN D, 2SIV 7 [T TIER
R R E 2> T 5, Z OMWEIIAEECHUE MR
BHZHE L7-ECTH D, FTH a7 - = UEERIL,
MEtORBOALPFHTE D 2=— 7 &2 FF - T
WA, mEfiZe B 2 ERA L CL oM HAEEZIZ 5
Z ERNHRE T, DS EERE e M B A ERI D Z LN T
20 UL 2B 2Bk s L CEEE
TAHZ TR BERICERSELREREE LTERA
WCa—hLTHEHATDZEREZN, 2N E TEOREEL
FHEE LT, YI-TNUEST LA T 7 ) LV REBE R
Ekkx R ERET L CTE e, Y -FOVIRIZER O C
L L EEICENDFFREEZA L TV D, VIR 15

57221 300°CLL LD mEHE TOLBEN MBI D72 K

FEHEREARMEEL2EALTWEZ, —FH, YLE T
UILREENT, EEMEICIEND b OO, R A /ER
LIZK WER H o7, Z Ok & LT, BEHIHRENE
EHOMWNET Iy RAF R EE IO EED
LT, ZOMEENEE L b, THAMEICER ST D
ZEMTED, BlziE, Ay X I XA TEL N
ELSETC, BHLMMAEDH DL T 5878 HiThi T
WHR, ZOHFTHR T2 —ICoH S5 2 L NiiE
Lo TS, RIFFETIX, HiEMEICER R T -
v VAT )RR BRI IS E 5 2 LT,
MAMEE B A7 75 L & bhiz, RO L OHiE
PEDORERE bR T X DA MERL U 7=, 1ESRL L 7= B DB
BIREEL, SRR E R BT /AT T —va Uik
BRICCRMME L. DHOREEZR RT XA —& L LT=F / Ki+¥
INZ & 2 PO R DWW TRRET L7,

2. ERAZIRUVHER

T UVNABERTZ ALY a VBEBEEAET I v
7 AR EFREDR VWO T, TN ENR— R Ry
BB A2 ERL U 72, HUEMEICE L TlE, WEEE O#RE T
w_TH 5,

142, i L7=T ki DR ESA Z2owd, (a) i
T AL X - THRAL S 7=k C. Z O Al et
MA(Mean Area Diameter)?’ 210.8 nm @738k,  (b)I%x%
D%, WEHIEN 245MPa EEY = v b I VALERIC T,
MA % 90.3 nm % THhifb. L 72 ki o5 m LT\ 5,
WHEHEOHRBIZE > T EEFRTH MARY 7 I 7 m
W27 o 7o DT, 2 ORi A2 BIRIZERAN U 72 5 O A 1 F
PEERE LT, BIX7 27 ViR (PMMA) O Eica—7
“© T LT,

X2 & 312, JIS K5400 DpEs IR RICES X,
OH $WEZ W TR AT L &0, EEHROGIFEX
B2, @ITERTH D PMMA i, ()72 VL
BHEBEOB| IR AZ R L TWS, 77 VI LBIIEERED
SNVEMEIXSHBRETH D 9H TIIRE R FBENZRD 5
L. R TH D PMMA ICH B EESIENEZ I, K
3T, BT D IR RE A A 4 1T L S CERL L 7= B

HL N TR

/NI B, Ta Y s MY

JIHE B ™

DBEDBIREIEZRT, (@QITBE~ORMEEL . 2D
% O R ELIRFR T, BRI DI AN LR WO
BUMREEDEE, (b)IXIRMNKE, & 2 W IXRE IR E L R CkE
ENEZ > TEEORFF 2R L TH D, @)1 BHEDOIREE
THHRZIEMT & A EDM BRI, R BRI EE THlsR
L72GAc, —HBICEIENMERINLIEBETH o1,
— 05 KiF- DEFEINE Z o 72(b) TIE 45 72 EsREE 3 S 5
N, 9H OFHRERBREZ OFREIZITRKE PENBIR S
N, ZOBITIRERRFHBEINL TS, ZORER
Mo BENIRL T2 IRINT 28546, MEREREEZ &0 T,
B)— T2 B HESL L TR W E AR5 Z & T
XN LNy no T,

- 120 15 v < 120
- Me w2108 rex N 5 WA = 30,3 o -
£ Il Jiof £ 3 o4
& [ g A g %
g’ 1 - M A
B e | WA | w3
g f1] 8 2 { /) x
by g 5 | 60 %
B 1 [ | {=E 2 | /) ot |
F | ¢ 8 | "5
] ©0: § 40 &
g J | z 3 1 | §
g | Y \ y E g | J20 §
D | | s = 1 S
\ o \ S

A aadd 0 [ S VIV IINON SRR I

10 100 1000

(a) Ultra-sonic process  (b) High pressure jet milling process
Fig. 1 Size distribution of ceramics nano particles with Ag.
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(a) PMMA substrate (b) Film of acrylic paint
Fig. 2 Optical images of PMMA substrate and damage scratched by
the pencile of 9H hardness for acrylic paint.

(b) bad dispersion
Fig. 3 Damages scratched by the pencile of 9H hardness for acrylic
paint with nano size ceramics.

(a) good d?spersion
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Fig. 4 Vickers indentations of PMMA substrate and film of acrylic
paint.
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Fig. 5 Vickers indentations of acrylic paint with nano ceramics.
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Fig. 6 Indentation curve of films coated by paint with ceramics.

Table 1 Mechanical properties of PMMA and films coated by paint.

HM HV EIT CIT hmax

(MPa) (MPa) | (%) (nm)
PMMA 2219 | 380| 3811| 41 97
Paint with ceramics | 155 | 057 | 4009 | 68| 111
on good dispersion
Paintwith ceramics | 200 | 35| 5180 | 102 | 293
on bad dispersion
Paint 289 | 25| s5014| 100]| 335
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Preparation of height density films applied nanoparticles

IWATSUBO Satoshi, OBATA Tsutomu, KAWASEGI Noritaka

Nanoparticles of ceramics core-shell structure with Ag were prepared. The particles size was smaller than 218 nm. The particles and acrylic
paint were mixed under the condition of good dispersion. The films with ceramics of nanoparticles were coated on PMMA substrate using
the paint. The mecanical properties of the films were measureted by the scratch test on JIS JIS K5400 and nano indentation. The dispersion
state during hardening process was also very important. For the film hardened on the good dispersion, the hardness was higher than 9H, and
Martens hardness HM was 193 MPa.
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