1. A&

FU Ao dFE 9983 e ER AYS 2FY FET NS 39 A
Folz A1 Aule] AR o7 AF & FRAA HEH Fo.

o FRAE WAbd A 3% (Radiation Curing)=& “ Ultra Violet and Electron Beam”
F AYA A3y EE (3} UVER)E 1960ERK SUolA HAx2 ALE R dzl v
A8 AeE wolgst 70d Fute] HolEWA =R XA 231E o]FE ZPEIY
(prepolymer)®} A%< /Mds =3 R AxFAF Aur)7le €22 F53 ¥4
AEd Foit AAd gAE 4% ALkl A 2ACIAY & FAHAE o
A%55%E B4Y Fu2 YAl 4FY £ Aadolth

FulelAde 708 ink Eokel =4€ ol WFE& PVC-floors 53 §3E ok
Agslochs 80 FHHEE RMEokd F43 AHE FAHUA UVERY g <
A& 2g3tA JAh

A AsE 04T FA R £80 §5¥ FHLEGFE<HI>Y Z1E3 A

Y A2 wood, plastic, paper, metal, glass, PVC—floor ¢l 4853 2 inkA|
(offset A4, 23AANH, T}, ete) ,FHA(2E 7L 2 r| U o]E, etc), WH
AR, AEAEE, A71AA FF 2 A4F7AA 7A AHGEHT Jen 2 £opdl 24
ANz A2d(=g,FA)e Mdd FH3x e Al

El A9H Ay =59 £ FH LR}

End Use Markets Types of Rad Cure Products

Graphic Arts Inks Decals
Photopolymer plates Transfer letters
Reproduction films Coated foils
Paper release coatings Coated films

Packaging Inks Album jackets
Photopolymer plates Cosmetic cartons
Overprint coatings Liquor cartons
Shrink films Closures
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End Use Markets

Types of Rad Cure products

Consumer

Transportation

Consturction

Electronics

Communication

Dental&Medical

Barrier coatings
Labels
Tapes

Magazines
Catalogues

Book covers

Credit cards
Decorative mirrors
Plaques

Flooring

Nameplates
Assembly parts
Replacement parts
Decorative finishes

Panels(Wood&particleboard)

Flooring
Wallpaper

Printed circuit inks
~marking

—etching

-solder masks
Photopolymer plates
Photopolymer masks

Speakers
Fiber optics
Magnetic tapes

Cast&splints
Restorative dentures

Bottles&bottle caps
Cups
Cans

Furniture
Appliances
Laminates
Name plates
Flocked fabric
Footwear
Permanent press

Laminations
Conductive coatings
Electrical insulation

Binders for abrasives
Lamination

Electrical insulation
Coil coated stock

Electrical insulation
Photo resists

Wire coatings
Conductive coatings
Encapsulation/conformal
Coatings

Dielectric coatings
Electrical insulation
Wire&ecoil bonding

Orthodontic adhesives
Prostheses
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UV 287t S249Y #¥ckz A%, FAHE ojfole F348 wed J§ UVESR
7t AN Qe B Jole Aoz B & JTLEEBAMNE 3 Erzge H§
JE A9 A 2T HF)

AAZ AN FA ZWAA g v AU AAPL Fu E=2A2Y
olgtn W itk F E8Y A 2UAAE A8 £ Ha FRHo ug
A2 A4HI AT A4 My L Ade) HAF T wlAZ  Man-hour =t
%2 $x BEx SR A= A AsHoz UF A4e NESE AT F718A9
ARHE 224 YRR AAE dUdEg AUz Uk

EAZ UVERE #73d <83t 84 34 =88+ Aotk NAALZ VOCs
(Volatile Organic Compounds)¥] TAHZ 238l §8 ¥ vF REA AL o]uAR
A me =5 Agel Wsisl 471 o, FYIAE FAEeZ BRANUYE 2
Azel7t 27Elm Qe Fech a8y F4olA R AGEGE SUAME UVER
THe VOCTHA dolA Adsln gen 98 2 "IRIME UVERY VOCH 74
el H4 29 ez Ansta o

a2y UVERZ AASEAZAN 482 e A48 F06%19959d du)=
mE AR 2 AFELS Wl 15~20%) FAAE 3T QT FFAE ARe] 499
2oz AFAE A&HoE oojd Aoz §2sz Ytk thAl TaW A2
Ohe 8AFA 9% 2 =F A4 FuE A2 . ASZ Aolgle] FEAEE,
FSHUEEMAHNER 59 $74 Ued £2=29 A8L HAHn Yz ol ©E Bd
=AY 2 FH4u) Bl oo m g sAstn Yot

Y UVESI AAstE Fe M504 R)AER 481 glon ki 2
PVCHIEG- (W -§) £ok7F 450~60%, 718 Eobrl UmA& Afstn Jout I35 =
A UVER % PowderA(EANUVER, 44 UVERY g 2 ARRI A1g9)
UVEE 42 849 oo we A4 B5E H5E To|USE 9 Aoz @uy
o E% Graphic Arts FoFE 2 ARA7 e ¥ Bolz Wrhdm ot dhy oy
@ Agole A3 ExF AL L 4 A7} o|RoAuute] Spenz gF A
Fe AAY FAZ FEY FAHEA UVERY 33 8902 A% HERY UVE
229 A J|Aste] F 2AE FE3 ole]d Aoy},

i7|NE deioly UVERF AHE UVBHE 402 H3v)e S%L AN4
UtsE sA.
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2. A9 A3HUV Curing)dt-§-2 ©} 3

21 A A 49
Ao FEL<aFI>AAY R ~HEF S 2 ZAFAH
R R 2AH 23 9L A F - dRFoes 22H9 o|F 10nm~
380nm(Nanoment = 10°m)7tA 8l #F(Wave length)& “ehilz e 998 2%
A4 oz Goolzt et AN FHF A 200~400nmHFe] A g Hol
Faet R Lo FEsch T3 AH G99 o HY4YE v HeEzE 4
Zo] 7 Z FEIVIE ¥4
® CIE£% (Commission International de 'Echairage)
UVA : 315~400nm
UVB : 280~315nm
UvVC @ 200~280nm
® HZHold GE2EF
= A9 M (Extereme) :@ 40~100nm

B A9 M (Far) , : 100~200nm
s 29 A (Middle) : 200~300nm
i A2 A (Near) : 300~400nm

@ #Fe9 540 e &4xd EF
& AE(Zone) : 185nm
A3 E(Zone) : 254nm
294 A 3+¥(Zone) © 180~400nm
291 AR R e #Ae e EF

—
Wavelength
Picometre Nanometre Micrometre Millimetre Metre Kilometre
) 1 ! | I i
Gamma Micro . :
rays XRays | UV IR waves Radio waves .
Ultraviolet + Infrared
1
200 nm 400 nm §760 nm
visible light
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22 A9 A g Tz

221 ASY A% B AFIE.

A9 A Azte nEAI H71A9 AR Bl AgAMUV)oEE B AUAE &
ozA BFae uee doA FEFH F Prlm WEoz Hze EAFE AHUE
S8 A2 TEA Az HE 333 Wgol gutdoez FFIE UVIAUAE
e FAAA EE F4 Z7HA(Active intermediate)?] Aol =& ARAA FFTAA
(Photosensitizer)el o8 ¢|F Z#L 7Nz e =7 ZFY(o|3t OligomenEE
WgA 344 (Monomer) $¢ ©FASL 7t2AH(Crosslinked) =0l A AFLE
(Propagation)2 AA &z EA2 FAY 334 722 7tudddn

1. AB il >AB" (BRI UVE &3t 7] ZH=H)
2. AB® >AB'

3. AB"+AB’ >AB* + AB" (dlWA] Aol)

4. AB’ >A + B* (AU d 84)

5.A + C = C/(—-—-—>A—(:)—(:3' (FEAA)

o

[
A—Ci—(%' + Qligomer + monomer >aEz 23

222 AN A3 =59 4

AoH A =uE AdAo] g oste] AER 4 HFE] FH R st
AYstd 23] FL AP AFgHE £8 240k & UVERAE 2Zxv H &2
o7} BAAA EE 2 B4 BURAE ALt FHE B3 BoldA 3 F
FZAA wg AAZ ZFHEwrl He 82 2L 3A oFARE JHAx e
=z Zen, vgA S4A, FANAL A A ERE FAFE T 2 AEE0
™ o]59 A&FHQ Mwe ANyt FF UVERY 43S F4Y oo

oy GERAAE FUe FAL ol ZAPEY AA o] I3 uuF FHo
=24¢ &doly AlgA ZHAMNE AAA ojHEE AL B Yol EYA L
ek

2 o9y TA HEozE 4xd unE ARs Ho FE FAE AT HAYA,
BEAA, 4R, FAA, AT FEHoR T8 A Fesn o
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223 A9AQ 743UV Curing) 3
o)A B AN2dL AR, 4439 2 AW o] wWf 2. F J=
(Lamp)dll Al MEHE dud 93] AsE22 UV AstA 93%& F+ A (factor)
€ A% Btsian 4R e Aol FoR Fasjo

@ AGA A3 A9 39 F5%5(Absorbance)

® =59 AHClear, Colour)

© =% WY (Coating Method)

@ ¥99 57 (Film thickness)

© AN Pz A9

® A28 A7)

AL Qe FRAE

® 7)eH(Conveyer speed , A3 H)

3. A9 B3 =89 AN

3.1 &2 3 (Oligomer)
L8 E AYH BFEE AP EF BaseZ A3 e FA7 AdHA %) Gr-
ade® ¥ A& AE, FUEHL YL FOoRE FIFT AF APo] o]Fe] A Aoz
A€t
z719] $8d UVFEAE X329V € 32974tz =249 X3 ZEdx
H] 2 (Unsaturated polyester) X & o4 2xm<Q Styrene ¥ Vinly Toluene(VT)¢l
43 ¥ Benzion ether2 FFHE /A SE FH= ANFs AL oFA oladd ol
E, $H€ olEHHolE, Eo2HZ olaYHO|E, o}3 ¥ otaEHolE Z Thiol /
Ene System, Water Raducide prepolymer B8] € 37538 248 #5 28197}
FF AHEHI glen A oladHolEfste A Aok
<HE2>9] olFEHolE FF @E 5L YAk
311 €3 an9 F5H

@ Unsaturated Polyester (U/P)
U/P A& K#tel 713 Hedc=z $4 FHLHolL FAE filler,sealer, tops A
ool A AMgH3 Atk ol sHFe] ARsa vigtd =AW wi$ Z3s &4
% gl A 3 T AR oy AxIt =2y, fdA0 BEsa HEHEA
(Hg7179)0] BolA =T 3ol Ut AAE oled @3 & 2719 2xwQ Styrene

— 214 —



A4S @A ®v(Multifunctional Monomer)E W8 AM&3tHAA M=o &43
I ith

@ Epoxy Acrylate(E/A)

E/A&E v vl dFd &9 28 L AdHoj2 $A =R paper, plastic,wood,
metal 59 =8 IYE ¥ Graphic Arts® ink-$, HAFA Fo dal 2elm gl
ERE A9 w2 WS AU flo A=Vt 3 FE =THE AR
EAE # F& Motk B3 AME BAE A4 2 AR, 994 59 F&
Ad& AYR o] Basett AEHFE)ol Beol FHLHI Ut Rxrvio FHE Fol
tFE Je= AHgE

E/AZAL o %A 434 Bisphenol ‘A’ , Bisphenyl ‘A’ , NovolaBEd] o}2¥4,
(acrylic acid)Inhibitor, Catalysts 92 &3 oz o]Zojz}

o] F oA Bisphenol ‘A’ FA|FR o] ota2HiHE WAl 2AAE St HF
ge 2o: gk |

© Urethane Acrylate (U/A) ,

U/A(EE ¢ g velolEd# o] E)= Hydroxyl-terminated polyester& tl&3} tl7}
2525 FA4F Diisocyanated WHEAA dojA) old @FAZA tio]iA
oldlo]E I3HEL E e FX9 Foo] vk o]AX ol o|EE ¥5HEs] ufjE
S22 AV Qe HHED W] SUT ARE WES U wely oA
717} A& 9 olagHolEV} ¢ wEIdE £2] Fao] BX 3|7 9] Ho
U/A &332 A9 .

Hydroxyl GroupS2+ HEAHPAHEMA% ¢ 2 A43 1 Isocyanate GrouplZ&
TDI, HMDI, IPDI, TMDI , MDIG°¢] AM8€ct. U/A Sgars aA 3354 =
AWEA LYav2 FEHY 54 € 4% g2/ FLd
iz ez AFZU/ALH e 7HFo] A3 WY 9 F¥Ao] g3tm AP
U/A<2avi= MzMDI, IPDL, HMDIZ A =] glo] mihgA a4, AxA, W34
% WP TOl FHE F4o] Yot AHAel Hlg Ao| Folvh
U/ALavis 49 stA 433 FPASA M=o o] Agssd olzggol
gitt. PVC-floor, ABS, wood, overprint varnishs, ink $¢ Base ¥ Topfo2 F=2
A& 3k
@ Polyester Acrylate (P/A)

P/AER 29 = EPdzEE &gl ot294l, Catalysts, Solvent, Inhibitor?] 33t
L2 AojAY AFxYo] B3 whEAo] 53 P EHOZ ool &
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sl2 ¢t} &3 ink, paper, metal, plasticol Wol 2:ols F&x R FAJ Lipig:!
AAE FHo|&e=g 27FE x4 F2 FEEG.

© Thiol/ Ene systems

Thiol/Ene system® $&E AL 8129 02 FAHAAE ©]&374 polythiol
ot polyened] w40z ol EFozy A=A iAxd 9F%E Wz gfow 3
HNAE AF48A S ARE EFEZ AT A2=EFE &5 A

® A |

olgle] Elg £ B Asjed $45n ALE LM EE HFF Epoxy
Acrylate @ Acrylate oil, Water Raducible prepolymer g9 nagoz sidd polyol
%ol A

F2.01aGHE & Eu

Oligomer Epoxy Urethane Polyester Acrylated
\ Acrylates Acrylates Acrylates Acrylics
Properties
Viscosity High High Variable High
Dilution with monomer Easy Easy Easy Easy
Viscosity reduction Good Fair Good Fair
Cure rate Fast Variable Variable Slow
Relative cost Low High Low High
Tensile strength High Variable Moderate Low
Flexibility Poor Good Variable Good
Chemical resistance Excellent Good Good Good
Hardness High Variable Moderate Low
Non-yellowing Moderate Variable Poor Excellent
to poor

32 #54 2 x7(Monomer)

B2 g Fosts 984 3 A (monomer)E Hx9 styrene ¥ vinly Toluene(VT)
3y @A mulifunctional monomer7tA Wi BEASA 449 £ R =0 HA
A R FHL3 gk

2xre] $EE 54 R £89 FEE ZAAJH §4 4T Fod FIE @
ad 7H4 Bol A4HE 2ExvE voladAur oladAs FdH ez o
o] % 7)(functionality)e] wel S@EAdAN TBTATLE ER¥T <FE3D =2
xojo 28 2 B4 YU 23 2SS 2o F - ad & AU o @
AE WA e E EFAESE 97 B3 ol28A 29 JRAIY Y 5
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Aol 988 $13 VA, N-VP $9 HdRxnE EFAE3e 347 37193 it
Eew AdA 2R A2 ded 2e 898 FEI AEF =4 FAA F2
UvEgZl & & 44
- Viscosity
» Solubility
+ Volatility
- Flash point
+ Odour
- Toxicological properties
- Reactivity to UV
» Functionality
- The glass transition temperuture(Tg)of the homopolymer
- Surface tension
33 Zxve FF 2 54

Viscosity Colour
Monmer . at 25°C cPs APHA PII
(mPa.s)
BA ¢! <50
2EHA Q@ <50
ODA 2-3 <200
IDA 3.2-105 <100
LA 6 ’ <50 Mild
TDMA 6 <100
PEA 5-20 <200(<5(G) 3
B-CE B <150
IBOA 5-10 <100 Mild
THF <10 <500 Severe
THFFMA 25 3-4G)
BCHA 8 _ <250
DCPA 20 <300
DCPEOA 18-22 <100
MPPGA 10-20 <50 Low
MPPGMA 10-20 <50 Low
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Viscosity Colour
Monmer at 25°C cPs APHA PI1I
(mPa.s)
EOEOEA 3-8 <150 Severe
EOMA 80 pale yellow Low

MAA 30-75 1-3(&@) Mild
MAUA 20-50 <2(®@ 0.2-3.2

NVP 2 <100

Difunctional
BDDA 5-10max <250 6
BGDMA 4 <250
HDDA 4 <200 6
HDDMA 5-12 <100
NPGDA 10max <200
EGDMA 33 <10
DEGDA 10max <200 5
DEGDMA 5.2 <40
TEGDA 10 <150
TTEGDMA 6-15 {75
TTEGDA 10-20 <200 6
TTEGDMA 75 <30
PEG200DA 25 <200 2.3*
PEG400DA 25-85 200-Dark Mild-Severe
PEG200DMA 6.5 =50
DPGDA 8-12 <200 5
TPGDA 10-20 <200 3
NPPOGDA 10-25 <175 Mild

DDA 1600 8(G)*+* 2
DDMA 1500 SUG**

ADA 10-20 50 Low-Mild
AADA 15 300 Mild
ACDA 200 <50 0.6
ALMA 13

Trifunctional
TMPTA 50-150 <200 4
TMPTMA 25-75 <300
PETA 190-900 <300 45
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Viscosity
Monmer at 25°C cPs S&}g PI1I
(mPa.s)
TMPEOTA 50-100 <250
TMPEOEOTA 200 <100 5
GPTA 60-130 <150 Low
GPPOTA Sold <100 Low
THEICTA 98 ‘White Mild
TA 60-110 125 Low
EOTA 20 <200
TMPDALA 4(G)**
Higher
Functionality
PETTA 100-500(38°C) <250
DPEPA 16,000 <350 Mild
DTMPTTA 450-1000 <300 05
ATTA 80-220 <200 <05
PPTTA 100-100 =200 0.1
* P.II is the primary irritation index - Draize Rating. The ratings from Radcure
Specialties literature are
0.5-2 very slight to slightly irritant
2-5 moderately irritant
5-8 moderately to severely irritant
* (Gardner colour

3.3 %71 A Al (Photoinitiator)

FANAE HF AANE dodle BANAG Fole AFE FYANAFE BAAA

(cationic Photoinitiator)2 F+¥€r}.

FANAY gute A€ =89 AxA 2 7IE B4 2A3HQ 9%E F9 tEH

Zo] 7 FHE3e Ao F& Aot

@ UVERY ¥
Clear Coating

Pigment Coating{Colour)
Fillers & light stabilisers

® BANAL A
© 9

@ —hydroxy alkylphenone type : clear systemel A%
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Acryphosphine oxides or acryphosphine oxide /a ~hydroxy alkylphenone :
Pigment systemol] &%
@ -amine alkylphonone : thin systemo} 3§
@ 249 H&AH |
Wood, Plastic, PVC, paper, metal etc
FANAE EAG O Zo] RS A& Ao
3.3.1 Photoinitiator for free radical '
Afaog 4o @2 FANAE ANEHE ¥4 AR = A W2 FEHR
.
@ Unimolecular Fragmentationo} 3% Af-cizol A4
hv
PI > Pl* >Ri1+Rz2

Photainits stod iriti fres rad

® Bimolecular UV Reaction®] &% A-f2icizde WA
hv
Pl—— > PIx* + COl1 >Ri1+R2

Photoiziti sted photoizib Coniti fve 1

© X AD(energy transfer)o] % AFoide A

3.3.2 Cationic Photoinitiator
Fole FFH MAAE A2 FF3H A2"A FHT Fol2 FEUIA 4% UV
=89 FAANAZ GAAA @2 FFY AAAZ ALHR X2 o] ALY AT
of ot Fdoj2 FFH MAAET ZxviF BRI /Hedtn dad A% FH %
o] o Fgo] A= B g3t FF G2 o] o]FF Aoz AFdrh

HE4.g012 BT S8 MAMAY TR

I
Diazonium Saits / bi“\\_ NI=N BFC /\\C/\/) ‘
"\\ . // - 4 ,
Ferrocenium Saits Fo PF;
7 N\ /7 \ 0 <
Diaryliodonium Saits ¢ D Y PRy Ny
R PP

o]
w \ a-Sulphonyloxy ,//-—\‘\_P:_c ~0-% ’_/—\
/_\’;B,*& SbF; \_/ 'c: 0-30; e
3 =

Triarylsulphnnium 3alts / 4 Ketones
7y LN\ . 5
VN /
/\’

y 9 R i ) _// \ 3
Dialkylphenacyi- /'-X‘ i +,/ _ Silyt Benzyl Ethers ci CH,-0-§i _

C-CH, - AsfF,
suiphonium Saits 2 S\ 5

[ e Q
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wEsE FAAAE 50 e A B FHI ALHALH Edgd 499 B
NAz A28 BANAZ At EFeze Hod 94 & B e AFA
-"H°1."}"1 WaA, WEAA, AZ1ARAdel Hold 4A& AUz Stk

benzoin ethers, benzil ketals, @ ~hydroxy,acetophenones or liquid blends with
benzophone, @-amine acetophenone typeE©°l a -hydroxy acetophenone® 7 A&
gt olutd]l 444 UVEERC Argshe B7HAAZ Klater thinable systemsklater
dispersions, water solution®] #X0] %= FAAXAE AHEsH glo¥ o] g -hydroxy
acetophenone S-E=37F 714 ol AL&EHT dEd T 44 AY FYdo

4, AR A3 JENEEY S T

Ao Aszart FUd =@l 20d 7Htol 51012““1 AAHQ =5 AL
g3e 71E¢EYeZ A Bobdl A AR £E4 249 Ak 2FAME PVC floor
& Fse Ao we dEE uigAd UVERI 3" AFSC] FFHE oJFL
Ak UVAEA L] ALE 7189 dZAY HFAAA 71548& 712 UVHAA
a9 Z72 10%°149 A& AFE olF: Utk ol AAIPE FEIHAL
E Wridy 94 A wg b2y FAEACth ink R =8 IZBEFY M=
UVESJZ 45 2 E46d o #7848 H3ln gn &34 ANASE §AWA
9] A °F& ‘%h_— A4 AAYEZ VOC WE&7A £ 843&e3 €771 8A3 2 »
g J5ALS Fdste HE UVER A2de] APl oA FA¢ B3t
UVZAES 95449 sids =34 L Az Hridelduse ddo] &d3
oj2eo] A gtk A TEW FAESY EREZ 4 UVEER 2 399 UVERS
Nl Rdd UVERE 29 7|¢%ge] A= Ao 33l

4.1 Water-Borne UV system

A4 UVEREE #¥ 2 FroA &L/ A7dgH2 %lz]‘il FUAE B3I
& A4 AA(wood, paperplastic)® FAoE 7Pl APHI o AHHLEE
grgovnt A3 dAd Ut
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@ 33
- 71 8A9 AEFE VOCHAE ¥4 g,
- ES £ AR ER FAo Fa EdAolth
ATl R Exv Y AHE 295 Ut
-ty =7%o] Jhs it
-3 e FY xFo] JEsi).
- HQRe 22zA% 2249 APYo| Ak

® @3

-AxEYAY A R WAYo] wetof Gt

cEE SRR MEAY A R 7TE FuESs e At 98 E Y

cE85Y Ade] 2VGAR 4AA £7F EUAALE J1Fo] &5 Aot

c B9 AHEoE & JEFHY E4A40 YR F&F Uth
olg|d F ez BF3a F£AEL UVERY sde] 7E3 Afs:= AL d@o=
AARAE o2 AA(factor)Eol AAAY g & XMy dHoR A F2H5n
A7 WEold. £44 UVERLS X9 44t o] ue g Zo] /M Ay
IS
® 48748 (Water-thinnable system)2.2 U& Backbone® ZE acrylate ] 1w o]

surfacer active agentE® #fA1A4 & EfAIZ Feolch

® E=2olg Y2 Y (Water-dispersion system)S THE AJEo =L u|LL FT4
olgdte Aoz Sdw A ool s #dE AddHn Yz H94
34, WFFA, edA 9 T4 A3 e Az Qo
© ¥ ¥ (Water-solution system)& EF 52 we} o] ¥ FurgA Puve
AHE3te] B FRAAIRA &2 FF0Eol LAY AA o] Fo] A&system otk
4.2 Photonduced cationic polymerization system
Fole FHNZ AT N2 Nxde UVERY AJe 7|&d o&FHole Uz
Al % acrylate Al Zxw Algo2 WA, A3F4, APE N g FARS
=537 oldn &9 A3} T 87 EAL UEFIHUUL YE AFEAY dAHS
BT M2 Aol a8y ol FF whgd o] &3 Rxulg BIIAA
GHY BAAY oz 9 sjde] FAFHe2 FAFo Ko} IS0 Ty B
BFANAL Ade] F&3 AFHAAN EAAML U43n $43E £EE Fiugan
A= Aol

’
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% Bronsted £ Lewis acid Z& Zvo] & FHLZ PR E expoxid R Vinly

ether 9 22 x93} BFs PFs AsFe¢ SbFs 3% 22 non-nucleophilile anion 9]
&g WhE WAAAZ Qo e Vg 04T Aol
® F3

<G A AtAe] oF & A Ferh

- A& T wa

-3 27138 E Ho] glo|x AlE wkgo] APH
- t}2 Backbone® # A EH9 ZHE 9 4 U

® <43

c71Fo] 47148 ASelE whgo] WHE F&F U

- & chain transper agentZ Fxo] o3 9F& W=t}

- A3E =S 4Ag ¥RESsE Q.
B5 Fole BFH WETA

[

photoinitiator
4»
light 1 photophysical process
(photoinitiator)
photochemical reaction
primary photoproduct
A l thermal reaction
initiating
species
heat > - - thermal initiation
monomer reaction
v
initiation of
polymerization
thermal polymerization
o reaction
polytﬂérization
reaction

86. A% R Fol42 FFHHY v EA

Property Radical Cationic
Polymerization rate high moderate/high
Initiation by light(heat) light and heat
Oxygen sensitivity substantial absent
Volume change on cure large negligible
Adhesion moderate/good good
Postcure limited strong
Chemical resistance moderate/good good
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43 Radiation curable powder coating system

UVAIE o]43 EAEFAAEE fumaric acidE-2 maleic unsaturated polyester2t
vinly ether& Z: polyurethane® 71202 gt} @A DSM Resinel UVAs 24 =3
o] 7}5% non-acrylate UVA3+E ulQl ] (Maleate/Vinyl ether)& /NEd Aoz &8Al
t}. o] Aade B3 B4 £ Ao 4o 753 profiledt 33YFHQA FHe
spray coating®] o] A-§®rt}t. B3] tribo-techniqued ©]83 AAEZF 2o 11
o] o] 45n REATRY =HUS 93 RE g3 A3E A= UVE o] 83HA
TE Aade] & AHE Y A

PHE ot EAL MA/VES BAXAY ¥ig vg 2 FANAY FF58 R
F40 o8 2AYSF Qow dr]d LE4HE BANAZE Ciba-GeigyAFEC] T2
AHgE s gtk 2Ey UVASHE BAESES Al A4 A4ddd g4 =% d59
Hne B A ¢ 74, dFo FUHJE W MsE AeE d4Hm Q=
A olr}

E7powder UVE 8¢ 7]£ formulation

form.A form.B form.C form.D
MA-polyester 246 255 246 255
VE-~urethane 54 45 o2 45
"Irgacure 184" 3 3 :
"lrgacure 651" 6
"Darocure 2959" 9
flow good good good good
appearance good good good good
Konig(sec)” 171 134 172 168
Buchholz” 83 80 91 74
sandability good good good good
scratch resist good good good good
acetone (100 double good good good good
rubs)
Gitterschnitt Gt0 Gt0 Gt2 Gt2
adhesion ¥
colourb)after 1 day
db -15 -0.8 104 -11
dE 2.6 0.9 11.0 2.8

1) The coatings were cured with UV light(1000m;j/ca’;measured with the IL390B
Light Bug)after 30 seconds IR exposure(see Figure 2) All forrmulations contain
0.66 wt% Byk 361 flow agent

2) Pendulum hardness DIN 53157

3) "Buchholz Eindruck Widerstand’DIN 53153/ISO 2815

4) Gitterschnitt scale 0-5 is excellent, 5 is bad DIN 5315/ISO 2409

5) Yellowing is delta b(DIN 6174)overall discoloration is delta E
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44 Hybrid curing system

Hybrid curing system& eiza ol FoE FAl Azl o] &% BEEYLR
Frge] % /1A% FUASE 5T Foled g F33} FPoE VT
acrylate®) A ARAIA, 38+F, 44 59 /A L Vinly ether A HHAE
Aegton we AEY Lduvd WE $d4e I/MNLF e FHe AR
= redox photosensitizeration processZ et} o] 22 speciesE FA°l AN A
filmE WA T E Axdo|th ey o, ol %9 FFHMAAE B3 A8
Hokste EAZ 2 A%E oAAAE $AZ dobglol Hybrid curing system? A%
<l AR dAE FAFEL ok

45 7)€

Visible laser curing system

A A A8 system

g 2% g 4743y 298 FdeHe Modifier system
(o] H AN =H)

5. AMA AAM A3 =58 J= TF

FHel A Aol AGHAS Alxde] Fgso] FEE ANFL 2 2 Az

Azx gt oAU T AFEGH AN Bt A &8TestE AF3te] 90ddx

Fg oA 2 RYATFEA 2Bl 4Y] AFste dAde FLHAAAAN IS

8 AASY NG AAY & FEoz A Aoy FFH2d AFd BE Ja¥ E

& oFFe AN 95 EF9 AR WFFF EFY FHcHA=E 98 FF

%0 It 2 77 AV FA2 FAY ZAZ AA olojAE FFHELE dojya }

A Aotk |

oladl e FHol Fx B AVAAZ A& AN A T MEE Fd9 UVAES =3

ARe 273E A7 928 2894 2 /HEgAE A4 Ve ¥AE HAHL
E AVE ALF Ae Rl '

A#E UVER 2 59 Wste 2/ 2549 34, =374 SHeE e

A A

51 =8 29 A2 5%
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511 29 AHe 7|¢47)

EA44 UVERY /M2 SALEZE dFAL, ASHE &5 doy agde gz
LRY(GI31)e] &aFFHe WFgoez AFAA AAAFHo o EE FE ¢ FE=
ALsE R3] I ALHHQA EAFeE YFHolL AX(wood HY4X]) 2 FHA4
Al (dye)9te) AL v ad €99 UVER 59 53AE 4TS5 A ogIdRE
A 7led AEE FAZY ALZ finish®] AAo] UVERS BHE o]FojfH.
apE(sto] 22 A]) UVERY AFAR A4S FEHL FE ge2E =89 39
oA ¢HF matt(HFE)PFe FdHol 7|EHLR ool WE ZHijd] 7|
FH5Y AEGYoR o0 AY AL HEgol ol dojd A= HZ 3~4d37
FE3) HAUZRLeY solazAe v & wWEHF, AEHY dx2 S, AAdY HIF
Wi7gd stEe A3y P2 w2 A= e FAG

D2t UVERE A3Y g9 FAHes 288 /Y A & dAd Aok 22y
A3 g UVERE 239 elgle UVERS vg 2 2RUAY} 3~48E B3
7H 71e9 oBlger @AFLE FHLHA Y& Aot viFH, RY/HF FoAAE
o] AFdd &89 F& Wi Yoy utFHAGAE olAE 4R YA 3
24 Tz By UFERE TV AT =R ALE AEFHE R Folglel
AAARE 2948 ¥9de £87 FEIFT U= Aol

ARgy UVERSY oL porousd ml-$ 2L YA Y silca matting agent’} B3}
T RAFHE B¢ wetdWO strinkage’t BoFl wa HEA HA¥AsE ALl wie}
A7tEn =& A& o) Futsojof sa FAAAY MY xF Fo3d. 53 4%
Ae UVERY FAx Hsdd JAFFY #AE Fosinz Idx 2do] ¥R 77
(spray, curtain coater)o]A] ¢} matt¥d UVERS ABAle] Mae =85 TAL Fo3
F Atk & &9t AHEEHE UVERY 234 v$ e 449 HAE silea 7}
AEEHr 7Ly UVEEE BE &7 ZUAUE 23A4%E 2899 Ax ¥4S 714
9 vEEAgd 234 Y FEAES HALSF JoeBZ BHES micronized
porcus@4 ¥ silca® AHEBT) E@ Ande Yool FAAE UAAE H&UA
silca® AM8-3l3 E/AAE 2UAE AHE3lE Rl $& FAL 71Ae4 QA

512 44 Wste) 71& A7)

=29 WS 2o wsdn T4 Utk 2o Wl s)Aste 2uRe Welo]
4 FFA) BOE o Yez AW A g,

24 EoME A e oheld ¥ BHYAR 44 Bl FEHUA A
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Z7 %A FH9 enA oA FHoz FEe ouX A fHoR2 FFH Kt}

Ao} APE 908 FuAREY F4 FHRAM F3 FHZ oA HIHE AA
¢ gtk a8™EA UV E8E IUdAwHY 2735 48 29 FE(FHAME
WA 9 FA o9 4 UVe FE3A EH)E duidel 4 UVERSY e 7e
Z23L JIALA & AE AHdelrh. & g8 A9 £ FHL4UlE, BAANAY $8&Ue R
F A5 9F FFE € ¥ A4 B QTS UvAEEH A=de AL
lampe] HAe] FEF) ooz Kot AR @R Y AFHLR AFHo & A
= Apdolth A EE YA s wl¢ UAsA AFE L, st o] v FSAA
T FAANAY AEe fAz A WFA(EH] WA)o] 4 dRFdME F
AL T%E AZE AFI7I7L o8 E 4 B dFHUA.

o8& AAA FHY UVERS Asto = BL A HLEs dov dA9
NedAe FEY FAA HUPUVERY A LAET B33 Y Feth
ol FAUVER AYA 449 9Fe d Po} B ¥y 4LXJ AYHo] AL
At & MDF, PBY #3A H sheetFol FHERE AF 249 /L= FA
Brldezn =9 T 4%e 9 ¥ FHdA B Fd& Jehds At A
g3l £89 EF 35 R FAd B AYL ¥A gomz T E HES ¥R
A A€ itz olg AWESF AU
a8y FPUVEERE 7|83 o2 A8 2 FHE(open pore EE close pore)E AHg
e A& 493z Fh(BE JdIAIWYA EZY¥A , LPM, HPM T9 dzd ANEE
AMgstE AEE Jdth 2ER Hue AAAHY AFE e K#e 34e ad
2 487 A8ME JL& 9] "WEFelrt, oY J|EY AMA UVERE 7H
#ok(paper, plastic etc)?] UVERSE 22 7139 ZA FHgslm, di¥E I=/ =
of =FA &E AMEEE A9V BER =F Aulr]7]e AdelE g AL Po}
ofgt o}

ol dF F& HEp] A HFoE AHFE100% NVCH UVERS HE3
A}t 2de2E HL EFHeE2s: AHAAY 42 €88F AE 94 R UF
3, BYREAN 2 44 HARA gt BL AFA $& ZFn ook o AA:
Roller coater R spray2 RRYA MM ARHCOFM HE HAPF] Ao spray
coating®] (UV =&9]) &¥d HAg9 ZAi oste] we 243y Fede € 91y
=39 QAR 7sd Aojth. BE AxAu] BRI} o]FojA ok & Aol
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513 #A4 UVERY 7|&AA

AHE $44 UVERE 98 zygfele UVERMEY FE43d 713 2334
Ade] FEFse] 483 e E8 olx A AXHo fle 7IE =3 A9
REAQ FAozxE =3 R AZJ} A5 £44 UVERSY FHY A5SF4, 39
Ao fo|, By =Yg 59 SAG HFAAY 2Rl A A=E F=H Y
Fa ggoz Add JFE Fd 8oich ey AAY IS AL AL 7]
% Qe AR Aot & A#E &4 AR BFY 9% A 2 FA UA
wsle] Zola5 PBMDFE £ - §%9] Wzl dl$ Wz g4 R &4 Zol ¥
ste] @/t i olh £ 98 2 JHBEEAK), ¥R FHE T2 & FFo
t} ol @ A7 AR Y §A Q& AL FAqde £E= JHrE s
2 923 ¥ug 403 OAK, MAPLE , BEECH %9 @#o2 FAH vl53d F
2roz AxHEI drtt =3 F2 Roller coater& AHE-3H A FAA ALE-3
£ stain®F 71€9 §4 FLYoly OilAIFAA €A 484 staing FHE3k] o]
Az xZa3 gt 2y £44 UVERSY @39 29 g me 1dzxd4d
setting zone 79 o€ LE IE R FEANIYE HF 100% Acrylated UVERE
AL o §F AZxA B9 930 gl #Bee] water - Borne UVEE system
o] Age] AL UV 59 99 FU= ojod AWelr.

8. #84 UVEER EF =FF3Floor 2 U= 3

FA =8 type (Ejj Azu A7) A
A A A7 [#220~#320 sand paper ‘Wide Belt Sander
2 A 4,94 stain 5-10 LR Dryer Sponze Roller
(Dye Type) (60~80°C X 1~10min) |{Coater(Direct)
= I {1943 == 299 10-15 [LR Dryer Roller Coater
olo] & A} (80°C X10~60 sec) |(Direct)
3= O |oloj&dad UVSE | 30-40 [UV Dryer Roller Coater
AeH(el2E ¥ o] Etype) (80w/cm X 2~3Lamp) |(Direct, Reverse)
F X [Uvag4ds 50-60 [UV Dryer Roller Coater
(el HE type) (80w/cm X 4~6Lamp) |(Direct, conbination)
=8¢} #320~#600 sand paper Wide Belt Sander
A = (FE4 UVEREY 30-40 (I3 AxEE Roller Coater
IR Dryer (Direct; Reverse)
(80°C X 3~5min)
UV Dryer
(80w/cm X 5~6Lamp)

% @ StENO ofo]&Ege UVS=4Ad AT Hoe =1 3TR] 4+
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52 &% 71€9 HCFY

A9 AME UVERE Tz H#Y 71¢dd @A iy Adywe=
Roller ® Curtain coatero] %30 7l&z< #gg gt & A4 T4 LA
AR Foze 7|& AMTo] ojFolA gttt o T Aol AFAAY AT AV
=477 2 AxAu77) o Ades F@Ed oz 334 o] AE o
el 712 422 2 edgeREEE UVERE 7M58A =AY 4 EEW Electrostatic
disk Automatic reciprocating spray gun, Automatic carousel spray system x+= Fixed
ganE& A3l 9,1%:9 Automated spray lined] 7 2 AxzRlY LHoz E&Y
zgs, HAF AYBA AL 2 AXEol JHed P2 LA, o 8H Jew AHE
HE UV S8 Bg9e 4480 F2 AH8=% Low-solid ® Medium-solid7t 7H3
wo] #4515 high-solid® €56 @4 F453 e Al

6. 28

olatel A AME urel Zo] AN A £RY A2 4FL A AFAY =8 A&
goz A Be TAL o]FIAT TN E A B 2Tg oF= £
AEd A dT7FEA & Jido] AFEHA 83 4Boln, $ESVUAAE S
@ FA o] Wol wotslth 2t A ARYERIL Ao R B =2
B AL 2AT $71 QUlol AN 4FH THE o]ERLR FUIH
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