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(57) Abstract: The present invention relates to a hard coating film, and more specitically to a hard coating film exhibiting high hard -
ness and other superb characteristics. The present invention can provide a hard coating film having a low occurrence of curling and
high hardness.
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¥ o RN, PR FHEC dolxy old wa T :T’_%‘(thick
coating)?] 7}538kAl st & FA, dE 9 50 wmol¥Y =¥ F&

N FAH DANAE A 2}
o] Ex® Yol ol WFHelA olFojxEz
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A2 FA5s e 29AY FAH g8 AT 4 Ak
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stmrgtin se, Ay oladdolEA wEAzt @A slmEs AL
100%2 & u] 100%P]tes FEHoznl 7lusEs AL uadth q4F
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£ 239 ==y ¥Ee, ¥ vYdE nuwe
=

= °l8dt XA 7)Ao Ao e T sty
=

e 34 Aol AF=E dehd gt aHHENE sy
2EEs FAA EXFoRH e Holu zuL W 4 o

=
o oo - O AT =) A
e Hole =3y FEL T%%].' T A

W, 87 St=2¥ FEFY 7 BAE m: o ol HuoA ﬂﬁH”
A2} Aol % 1.0 mm o3, EE o 06 mmold, T oF 03
mmol&td = Jloh Boh FAHOZE, 50 Ulx] 90 T L T gy ujx|
90%2] FE=IA 70 WA 100 A7 =EAZ F FH ANAAL W, A
SFEFY E89 Z EAE EE: @ ¥ol HuoA oAFY:= Ao
H#ol o 1.0 mm o]}, EE o 0.6 mmold}, = F 03 mmoldy <=
AT

B 299 =3y dse
WA, W34, 3538 5
At

A 2o ¥ 299 s=3" FEL, kg FNA 9 A}
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T3 2 dgol sl=g8 ELS %7] colorbgkol 1.00]8+Y S ULt -
T3 %7) color bat#, UVB 38 949 =M &Axd 72 A7k o] =&
% colorbzke] FHol7h 0.5 0], E= 0405 5 Ytk
ojsb Te B wwe stIw BEL, HUd BohiA 280l
Hseith dlg Sof o]5EA wdy|, AvjEE EE
2 7% PaZeold) AW Sw
olat, e FAHA YAl
Agelz o o, ol A
23310, olol o)s) wHel WA FHAL RE ohiuh.

r'
kA

o

<A A o>

3 A B FeAe] Azl 1 |

sxzetEo] agkzy Hol g E S 2 [A1000,
Advanced Soft Material INC] 50g2 HF§7]o] F<U3 3, Karenz-AOI[2-
acryloylethyl isocyanate, Showadenko&)] 4.53g, Dibutyltin dilauratefDBTDL,

Merckjit] 20mg, Hydroquinone monomethylene ether 110 mg % dvgoEAE
315g= FH7beta 70TCoA 5 A|Zb REGAIA, ddde] ola P o] EA
FgEc] E9E EYUHEEA FEo] ZPE AO|EEYEIE 19
SIFEE X ZEEZEAAS EATh

2o ZHUREAYY FTH BT EAFZ 600,000g/mol, ASTM
D638 ol o8l A A&L 20%°] A

AAl 1

sto|EE Ao dot Aol E(HEA) 1g, ¥78°]  20-30nm%] Y
A7} 50 TF% T4 A7kt el gl 22 E @ tol 2 & o] E(DPHA)
E3A 8g (HEl7t 4g, DPHA 4g), 3 7WAIA(FEH: Darocur TPO) 0.2g,
MzEZolEA ALAAFES: Tinuvin - 400) 0.1g, EAA
AV ACTEY: FC4430) 0.05ge 8t A 1 sl=zmy RAE
A x84 o}

lol=ZA|dHoltIgHeo]EHEA) 1g, Yol 20-30nmQ Y=

o
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A7t 25 TH% 249 A gk-videtel gl 2 g EdAtot 3 8 o] E(DPHA)
5@ 6g (2217t 1.5g, DPHA 4.5g), % 7RAIA(“3¥™: Darocur TPO) 0.2g,
‘%“_‘_;-‘—EE] 0}}‘74] FHUYAACEEY: Tinuvin - 400) 0.1g, EA2F
Al (4FT: FC4430) 0052 T3l A 2 =38 =2AHEL
Az Pﬂﬂr

271 A1 t=aY ZAEES 15em x20cm, A 188 ime] PET | A

714 el =EFHQAT thgel, 83 folE ¥F B_ZEZ o] gslo] 280-

P

350nm o] g} ALjM & EASS A1 FABHE TR
AR 1AL o] 47 Al 28tE2E 248 EXFHT. g,
£ 2olE FF FIZE o] &5t 280-350nm] G MG ZALSH

2 $3E 5] seay BB AzHUS FH 9aE ¥
A9 FRo] FAB A1 L A2 FE2Y 29 FAL 247 100 mol QAo

-l%é

AA o 2

A 13lemy 2HE F, 430 20-30nme Y= A I 50 5%
A Aelgh-dAgddg 22 Ed Aol H o] E(DPHA) &34 8g (HElFt
4g, DPHA 4g) W4l 947°] 20-30nm? Y= HEF7F 60 TH% A
A 7t-t g g g EdAlolad H o] E(DPHA) E3HA 8g (Hel7t 4.8g,
DPHA 329¢ A% 2E& Adstne AAe 1 3 593 Wyoz

¢

A 3

A1 stEE" 24F F, 974 20300mdd HE )
HAeel g2 g ot ad o] E(DPHA) HHA 8g tiAl @Al 20-
30nm¢! Y= AHEIE 50 FTH% BAME AHY-EddEdgEZzay
EgjolaZeo] E(TMPTA) A 8g (27t 4g, TMPTA 4g)S A4 A
Aostis AAld 13 L YHeR s=a9 F5S A8

rUlo st

A1 3=y FAHAE 5, Y40 20-30nme) Y= AFIF 50 Sy
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24 Ak g gl 22 EF Aot Y o] E(DPHA) E3HA 8g (A7}
4g, DPHA 4g) W2 d7o] 20-30nme Yx Ag7b7b 60 FF% EAkd
Ag7h-Erd S 23 EgoldH dlo| E(TMPTA) E3A 8g (2 el 4.8g,
TMPTA 3.2g):% AFEE RS AYstas AAld 1 T FYT Wges
ooy 29 A=z

/\]}\Icql

A1 3eFY ZAHE F, sto|=EAddola A o) E(HEA) 1g A
Azd 1 9 ZEEAMYA 1g& ARSI, A 2 d=m3qH ZAHE F,
ol =2 o) gola P o] EHEA) 1g Al Axd 1 9 Z=eh9l 192
AHEe AS AYstae HAAd 1 I3 FYE PHoz JtzmE IES

AAA 6
A 1 =3g ZHE F, " olaHEA EIWHHREY:
UA340P, 21 7H72F shst E3F37 B3 13,000 g/mol, ASTM D638 off 2] 3t

e 150%)  1g2 ARgER, A 2 d=E3d 2EE O3
3}0152/\]01]%O}E‘QEHO]E(HEA) lg Wil SEg  oladyolEA
ZYB(UA340P) 1g& A8 AL Adstas HAAld 1 3 Yz Y=
st=ady &S AxsGTh

-

A7) A 1 WA 6 oA, A1 R Al 2 BtEa8 2APEY 4 AR

2 gFe 7] & 10 AR,

[ 1]
No. |Al13l==2Y F A23tezmy =
ol E | F7] A ofa o] |77 e
A SEA o2 | A | EA 9dFA ([ nEA | T3A
A Aol | HEA 1g, DPHA | 4g 0 HEA 1g, | 1.5g 0
1 4g DPHA 4.5g
A A< | HEA 1g, DPHA | 4.8g 0 HEA 1g, | 1.5g 0
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3.2¢ DPHA 4.5g
A Ald | HEA 1g, | 4g 0 HEA 1g, | 1.5¢ 0
3 TMPTA 4g DPHA 4.5g
A Ao | HEA 1g, | 4.8g 0 HEA lg, | 1.5¢ 0
4 TMPTA 3.2g DPHA 4.5g
A Aldl | DPHA 4g 4g Z2]Z |DPHA 4.5g |1.5g ZY=
5 EFA Q] E} A Q1
lg g
A Ao | DPHA 4g 4g UA340 {DPHA 4.5g |1.5g UA340P
6 Plg lg
<Ag o>
<53 >
ned 2=

ADAHAE SAH7|E olLsly A 1 =3" F
JIS K5400 o} Wl 1.0kgd] &+FCo® 3 3 4E3 & FTHo] ¢

1 >
0.5kg®] 3tF2E 400 54 S’*Hﬁi %’S-"J NTE Frreith. F3o] 2 7
o]3tQl B¢ 0, FHeol 2 A ol 5 AW HHd A A, FHol 57 o]Fd

A% x= Brlsran.

3) W34
UVB 33 9] zpojdd AZo 72 A7t o] =& AF color bate
zlol & ZA s}

4) ®ohg 2 o)z
FHFEAGIIB: COH40)E ol §3tel FHhg I soj=E
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[%+& 10]
A 1 g o)) NAA, od ] A 71 A=

Z 2] o g A g gl T &2l o] E (polyethyleneterephtalate, PET), AlojE3 2%
3% & A(cyclic olefin copolymer, COC), & 2]o}= g o] E (polyacrylate, PAC),
< €] 7} 2. 9] o] E(polycarbonate, PC), Z 2] ol & 9 (polyethylene, PE),
Z 2 v g v e} = & )| o] E (polymethylmethacrylate, PMMA),
Z g ol 5| 2 o] 5| 2 A E (polyetheretherketon, PEEK),
Z gl o & AL} &g o] E (polyethylenenaphthalate, PEN),
Z 2] 9] §) 2 o] 1] = (polyetherimide, PEI), £ 2] o] u] =(polyimide, PI),
Eg ]-H] g4 &2 Q X(triacetylcellulose, TAC) 2 MMA (methyl methacrylate) 0.
olfoizl FozRY UHHE 15 ol4g THa: doad UE.

(33 11]
A1 &l oA, F7 A 1 L A 2 F7] vPAE Y7 °] 100nm

o8¢l HEaY BE.

(374 12]

A1 el QoiA, A7l A1 2 Al 2 B viEAe 4 Yo
A7 Y PR, SF0lE SAIE BEAL Hebg SAl= vigat |
B3 SAbelE PHAE o]Fo FoRRE AHEHYHE 1 F s
xgste =Y IE.

(F7& 13]

A1 Fol QoA A7 A 1R A 2 FARY bm FFEA el
By EE use] g A8 o Egss =2y B8

(873 14]
A 13 el lolA, A7 e A7 A1 2 A 2 FESEA vt

FEHA U B8 EE sbagel 9u, 1 A 2 %—:—Ag B
ofagdols, BaA AW BHA L LDTA AW FHAD o]Foj
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47) ey BF BEAS 2URS W, 2 ) ol 23 A wAsE
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[+ 18]
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[ 73 19]
A1 7ol g1ojA, UV B 339 "o 72 AF B¢ =EAHS W,
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[3 77 20]
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WA 150 m<! S=zy FE,

3+ 21]
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