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59 AL A e FR(resin), T
(pigment), &4 (solvent), H7}A (additive)e] 47}x]
ARz ERES Yo ©59 AHH 4L I8 1
of A= Qict.

2.2.1 £X|(Resin)

-.—Z] (Resin, Binder)&= T89] 744
84% Sz 59 soty, 29y
4] (substrate)ol] B&31e] filme A5
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1o A7} 1}\_73__-7:9‘— IAH Y =g YAste v

oX HE
N
N
o

by of
fr e

i
IIRLT

ox
o
)
oo g ofy
oo o & 2o fo

pyesne |
;:o
ik

r-|m

E 1. =89 PRy
7 4 HEH $59] 693 o
| [BEER Fas)d|RAEE, dFd 54 8, oF4|
R £F TAERE.

o

g B FF A% ¥(dFoly s, FHD A, 2e)5)
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g [FRAAHI AR mcn v s
o
Eu 3 Ao g B2
g [FAABRN AT T aee wers
E" Aol o7 ¥
5 (EHAATA AL e wess
LB

¥ E4EE, AZdge] xA4L T g,
Ad =44 58, A%ss

6 =gl g 27

o

:

i 73" A ST
7 |MegEed g8 2w ;Z‘zizﬂ’ Wasd =8, &2

8 [s4gdad @ 25 |54 5w, 278 C8 wgg e

F

9 |=ATAA 9 ¥F |54 58, 354 58, 45458

10 58S A%, Az AARZE 28, Aeay =8, sbd
ol & 2% Axg =8, A9 B =8

A =8, FUE 8, AL ©

48 E7142A 4 (acryl resin, latexS )7} 91w, A
EA3e o8 a3 =g P48
783 4* (Epoxy Resin, Urethane Resin$)
THE 2 32).

.2 2t& (Pigment)

‘_P F& vehicledtoll A SAo] Lalx]x] o EArE o]
Q= oxidesi} silicates} 2L T E}Ega = T
ojt}. o|#3%t ¢FE = prime pigment (titanium oxide,
carbon black, iron oxide)®} AZAE (extender)S

2 788 4 o). Prime pigments A1723) EEoiyg
L5 1 53] Epoxy X9} go] o
UVE 28 82338 ¢ 9ok £3 tale,
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ol ERH Al ddo] fIXT =uty] ZAE EA
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»
oot
)
PE
—4

(opacity )&
s A&

E 2. #A9 ¥F

Thermoplastic addition polymers and lacquer
1 Acrylics, Vinyls, Chlorinated rubber,
Cellulosic esters, Bituminous resins, Hydrocarbons
Thermoplastic Dispersion resins
1. Latex Systems
Vinyl acetate, Vinyl chloride, Acrylics
2. Plastisols, Organosols and Non—aqueous dispersions
Vinyls, Acryls
3. Thermoplastic powder coating resins
Vinyls, Acrylics, Polyolefins, Fluoropolymers
Thermosetting polymers (two—pack and baking systems)
1. Addition Systems
Epoxy/amine, Epoxy/amide, Epoxy/polysulfide
Epoxy/anhydride and polyester powder coating
Urethane systems, Unsaturated polyester, Vinyl esters
UV and EB curing acrylics
2. Condensation Systems
Phenolics/epoxy phenalics, Silicones,
Amino resin/alkyd, epoxy, acrylic and saturated

[\

polyester
Thermosetting polymers (atmospherically reactive system)
1. Oxidizing Systems
Unmodified oil, Alkyds, uralkyds, Epoxy esters

11| &= 98 25 .
& S 2R 8, A3 =8, 534 58 4 Oleoresinous and Phenolic varnishes
12 =82 H57%2 o|dw W 58 JlNE &8, T8 & 2. Water curing Systems
3 25 2 Ureas (Moisture curing urethanes), Alkyl silicates
8 1. =859 74,
COATING
f
VEHICLE
RESIN SOLVENT PIGMENT ADDITIVES
|
[ ! I
CURING BASE TRUE DILUENT FUNTIONAL HIDING EXTENDER THIXOTROPES FILM CATALYSTS
AGENT SOLVENT (PRIME) FORMING
AIDS
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E 3. kA TF
F7HA R il
Dispalon, Soya Lecithin,
H
A okl Fd A TritonX-100

He

AALAA | qkmel IAd A | Benton, Al-stearate, Natrasol
=j=t3A A 4714
whA)A) ke A A] Methyl Ethyl Ketone
R I D e s, DOP, TCP, DBP
A ¥ A 712k Qukz] Silicone, NOPCO NDW
qgre uAn E29 HAE ¥EE SRS IE @
o olslolE Eel A4, UE4, BT S
J15e Bodls 7154 SRR st duEM ERE

223 ﬁ?}lﬂ (additive)

WS 289 AzAARE, E87F AxFA T
2 A&ARYARA 22 BAA Tgo BT 7
& ZE9 %‘ﬁ@ F YEE BldAE B J%
a3 Bl R R SR E 3

3. E28 £xl9f dAl

3.1, £=xlgf 57

FAZ} 2L JE B =

2 EAo] AFL F= 7PF 2 ARelH, o] Rl st

240] FeHTIY st o] oplrh. T =R, A}
g BAo) we Ao dde #er] TR BT
Agojgty T = Ut

wute] PA4e LASEH L AYsiuEs FA 21
Q= Ps719] kg &0 upel £ Ax £57}
Fo5 =0, 7oA Wer)zte] uheel A3 X
7} 42) AAe] 71%7t "et Hkge] A9 o
Ao mpe} 9] Az waloz AL A3y, 7M1 %8
&, AM AgY FRz Btz Yok A =88
2z)0] AL AMRE T Qe Beri BV
4E HEYT B 4 B s

uld o g sl T=tel] ] thgEk BAjol 27

E’é‘ 7} RBoln B4 $x] 1% o= o] 8F
2 9EA7)7) 23 AR £A8 &7 L?ﬂ'ﬂ"]‘ 3}
o WA S o] 835l 87 BAE THA 1712 glek.
1 oR, 88 FAd AL F s MEE B
o] 34, WA 71T 9heAde) 2dol 5§ £AY 4
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AAZE 7Nge] key-point7t EHEt.

3.2 =etgAMnl X2 f1X

o] AzHAT T 54 AEe, X gl
A Z20] Q= BA Hrol4ire) Aulg L, gutd

_:::'L_,] k]zl_‘,} :uL_4 séxg

DExoEta 7| A6A 335 19959 6%

oz HEr} 103 Pa-s ojo®
to touch) AEi7t B}, EF, _$. 50}3% 92
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A ZS HE2, T8 £x)9 g B $39 A
AL Aol dolA 5238 QA E ZgsA Hrt,

F5F B AEHE A7) A e 47 89 B
o GA YEHojolgt 3}, )2 ATAHL $x]
B 4-97] 4% FAgoz A3 5 Utk ¢hEo] §
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tor) &} X} =£7) (electron acceptor)ol we}, oty
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5718 420 wekh, 4, G4, ¥4, B45eE ¢
B ¢ UHE 5 3F2). E 67 Zo], 4y olg= o
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£ 7. 249 24 A

¥ 8. #47%% Energy

FAdUA, F d A, y energy energy
¥ 2 (dy'rlle/cm) (dyne/cm) 2% | kaymn| ¥ | (Keal/mob
5 ~100 Alcohol Chloroform
e ~900 CHO-H--OCH; 605  [CLH--0=C(CHy] 25
T ~500 CH,0-H---O(EL), 2.5 Cl-H-~N(Et), 40
Aluminium ~500 CH,0-H--N(Et), 3.0 Cl-H--C(Et), 6.0
€ 73 Amide 3.6 Acid 7.06
Epoxy Resin 47 :
Nylon 46 465 thN-Q.mo‘?g o0l 23 H-0-H--OH, 5.0
Poly(vinyl chloride) 40 44.5 F-H--F-H 67
Polystyrene 33 40.6
Polyethylene 31 35.6
Teflon 185 215 A 42 e ALF op9] 74z Ud% 39

2 glom, MEze] 0%, & cosf= 19 A% 83
3 WAL 7Hx I HEZo| 180%, & cos §=-1Y %
o pare oojulr] gt
COSB=(yw -7/ 7n
Yo L TR -7 BHGE

ya o A -AR T ADGH

7w AH-7]RZE BRAYE

: A&7} (contact angle)
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- >

SOLID 4,

289 HAYL(ro -y B A BA3HEe AE ¢
& glow, BEFEY] T FHo| FETE FEHO
AXA He AL ¢4 dok. =23, Ax5FES] 89
Aol AAE A, cos 69 y.9 A9 HAABAE 7H
o, £89] 39 Ago] AL4E AL FUIL.

422 #=x|o| 743 visol g EH T Ha

£33 A5 uhgo) oaiA AT Bxlgo] kst
e o] oslA] 2=t Walely] e =80 FUF
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o ue} AMH o s 7Z4ste AFS 7HAH, §518
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cmC°]‘:]' A2 59, dFA FX & ol HAIAE
38 AL AsAe) wE A FEL AFg 27 9A
AMe 7“\6}5}7} 4R A3} ol BAldl e W
o] AssiA Aok o] AL AHF ol s
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TEXDED J|E A6d 35 19959 649

o] As, 229 Asd me Y e At #
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uwj o] th.12

4.2.3 Zgial ceto| £34d

e o3 =80 HPAHT RS F
of A AL tAE AxeH, e £AY
T} DR Agde) osiM A ¢ doh. ALF
2o g7 £A9e) AFPL A AR ERE T
Aok =, NEAET 3 71 &5 Y 2% (¥
g Ao o 13 2FY (50~200Kcal/mo)F &
& Ad 9% 2z AFeln], 23 FPHL Van
der Waals®4t8 (0~2Kcal/mol), 4344, #4072
el (2~10Kcal/mol, E 8 #Z)2E o]FoA Urt.
91 epoxy 4°X|9] -9 2ol -OH #g7]dl thal 2
B $AATS sk A4S BAAe 953 T
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rlo )

Carboxylic acid-modified vinyl vehicle
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oA AFT vret 2ol BetA Agele] 23 A
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£#2)9] 2z A¥HL FA B2 FF FPH <
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et GepAl fok Yutd oz Fdouzr) e =
28 X0 2o g Van der Waals Ak o]
71 E = 80% o), teflono] 3¢ BEalzlol yjodg
= 99.8%0) g3t w3 ¢4 AgHe ARA 3
2ol ¥j#EIsl 2, Van der Waals =4 e HiAe]e)
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4.2.4 Toto] H71 81

Holl AFet BAHo) gt 429 oggre 24 9
AH 88 2% A9o)x|uk Az LATHA M=
7R ERlo g BE B4 S utay 4 071 w2,
A9 = (Primer), £% (Midcoat or Base Coat),
4% (Finish or Top Coat)& &5} 7 ©7} Adurzo]
o ol AL dxe) 25 e 2‘39} ‘o“:«] AL
Holl dFe B o=l Agteo os) A B3E 4 Q)
o a2id, Eu zke] Bale fx)se) 4s T R
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Vertical Cohesive Failure

Finish
Midcoat
f W,

‘é/j J %// 4 /ﬁ Primer
‘ n\\a\\\\\ ARy

J ?\\\ \\\\\ \v\\\\\\\\\\\\\\ Substrate

8] 5a. Vertical cohesive failure(mudcracking).

Finish

Midcoat

Primer

Substrate

NN ANVIAN ‘_’I\\\ \ \\\A
é\\\\\\\ ATV \\\\\\\

Lateral Cohesive Failure

3% 5b. Lateral cohesive failure in primer.

§
3
3
=
T
\

N

,\7/%7\ 3 Midcoat
m prme

JJI % ALEARENNNT w\\ \ \\\é Substrate

\\\ N \\\i\\\ BN

Adhesive Failure

3% Sc. Adhestve failure(peeling).

Gk ol2id AE 71 7¥o) Mojye u vertical co-
hesive failure, lateral cohesive failure, adhesive fail-
ured2 Eoto] Agto] whaslA] ®rH3 (3 5 #x).
o9 2 #aol thsiAlz The Aol W ga s ey
oA dAs] o= Sy
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sion) T &A1 (wet corrosion) &2 g 4 don A4
& g&Eud) 22 Begic] Yolu Faloln, Auky

A
flo
+
R
Ly
2
2
o
i)
ko
_or[_:
v

DEXDED 7jE AM6W 35 199549 64

>

gsl, merteol @ 24 Fo| ool 4312,
AshA golo] Wele] WAL B2
Polupe 2Ag RS Faolth 34

4

r lo
AR ]
™
(B M o

H

> o Ho o
B o
N
I o
DO o N
ool orlr é
L= rlr
s
fr
o
2
-
1
o
e
°
i)
N
52
lo
v
>
s

2 =

fo 9 o
iy

o e

5] 4744 247 Basich 2ol 7

=
Al
w49l 24, 24 59 gwd 3 %f%ou 9

oo K orr
o o
[Slid
Hl
1o
o
pu
N
e
ol
o
ﬁ
52
_%
H
-z
o
0
rN
N
glo
J

Fo| FAHA HH F5 E“%ﬂ Na+ Cl- 59 o]
Bol Asl@e 4&L s He Holtt.

o

1) 249 8 (pH 5~9)elNE ¥
22 3 ol&(Fe*d)e] §&HD, SFoNEE
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Electrolyte
M - Metal area of higher (more nobie) electrochemical potential than anodic iron
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E 9. ¥4 FhE

Oxygen$3%  |Carbon dioxide |WaterVapor
[om*100m FAE[an’100m| F2= [ on’100m
¥ A m’datom)™'] |m’datom)™'] |mdatom)~']
at 23°C and 0%|at 237 and 0%|at 23°C and 0%
RH RH RH
poly(vinyl alcohol) 0.04 0.12 79000
epoxy
(bisphenol A/amine) * 12 3 160
nylon 6 * 20 35 700
poly (vinyl chloride * 31-59 47-79 80-160
PMMA * 67 157 470
poly (vinyl acetate) 220 450 4200
HDPE 433 1180 20
polyurethane 530 1380 4800
polypropylene 590 1770 20
polycarbonate 890 2165 550
polystyrerie 1640 4930 510
LDPE 1890 59000 60
poly(vinylidene |
chloride) % 0.4 1.2 7.9

* Oxyqen3} Conbondioxide F3=%= RH 100% oA &x%.

= (diffusivity, D)2} 28l %= (solubility, S)ol s 23
A},

P=D % S

ojuf A} o]4rsletagl 2L VA9 FREE=
Shitol] o) AulE 2, B9 £HTE SIE] 93
Aok, aRARe] 71Ael it BilEs =4 1
o JAA 1A S] FAA] 52 AR W] o
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A s E?%Eb E 90l FojA Ut
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HF2-7] (functional group)-7]|oi| EH‘:‘_ o=
SAol 7l ulg) gt JEsw 5
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o] ZrlB4E A&l 7o) 2UANEE FAYE T
287 ®o}. Poly(vinylidene chloride) (PVDC) ¢}
poly(vinyl chloride)ell 9)eja} PVDC, (CH,~CCly)n,
= PVCl uls) tiFAd 72 7R 71 Wl
chain packinge] & o|EH4A 3 AAAC] o|FHFLE
W 7)FG SEo g BHEst QoA "ok ® T
o= AA3E7} 80% A= HDPERS 27337} 50
% HxE<l LDPEAS) vis) 7|AEAEE 1/4, 78F

T 1/3% %0 EFsit)

@ ©F3HA (orientation)-TEAke] Wge] FrHEs
2 Byl FAadth
@ 73% (crosslinking)-33tE7} 31845 F34
Z

o] Z+agi}.

® |REYHN(TY)-Ty LE SlolA 22§54l
=713 e} nE e R Tﬁr*é‘: A l Z7}
3tk w2l 7haA (plasticiser) & AHEE 79 4
9] §5A4o| Zvleta Tprt Bashe] ATEAC] ‘QOJZI
Al Bk

® <EL4% % (PVC: pigment volume concentra-
tion)-¢tEe] LHEE(PVO)E =89 9%, 34
(gloss), o] A, £47%, 344 == F4,
NAEHFATN AHH] JFE vR e AT £8
9 “Hi}/\] eulE HAGELHFEE(CPVC: critical
PVC)g MAs= AP =89 HF BEYE 2=
H4F 7} 243 2Aolt}. CPVCE th&3} Zo]
el Qlrt.

VP

CPVC = o vas Vb

Vp:¢tEQA+e] £-3] (pigment particles volume)
Va:ota BHo] T2 2R Ey)

Vb:closest packingo| 4] ¥l Z7H8 x}R|3l= H3

%1‘?}1—'12_1 PVC/CPVC<12 ¥&l PVC/ CPVC=1
Aol upet Feo|u} T EXo] BARAA
“P blisteringell th3l E4L FAEH= PAHE HolT co
hesive I adhesive strengths ZF4AEE HAZ ¥
t}. PVC/CPVC > 19| 3¢ Erte] ]9 Fu7} ¥
31 Hoj Aol AAFAH] FFE FAES. J¥
8o PVCHslef ut2 A&l Tuke] B4 W3 E =4
& sttt CPVCHlA &, blistering, £314, 94143
5 ZE EAYol F43 Holg Holg AL & Uuh
ol ¥ A2 RE =FuA CPVCRH =3 ¥ A
oA ¢ £ FEE BRI Ao] HAHY Eé’%
oty gEA .

=

o
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DEAEn Jis M6P 33 19954 649

BLISTERING

38 8. PVC wishel] me =eteAde] Hs

E 10, $7)3%HE wacke] electronic absorption

wai | SOLVENT | Amax(nm) | emax(liter mole-1 cm-1)
-C=C- Heptane 180 12,500
Triple bond|  vapor 172 4,500
289 12.5
- oo vapor 182 10,000
cyclohexane 275 22
190 1,000
-COOH ethanol 204 41
-COCL Heptane 240 34
-COOR water 204 60
-CONH; | methanol 205 160
279 15.8
-NO, hexane 202 4,400
-N=N- water 343 25
-C=N- isooctane 238 200
Benzene water 254 205
203.5 7,400
261 225
Toluene water 206.5 7,000
CH;CO0
parent diene(homoannular) 253mm
Exocyclic double bond 5
Alkyl substituents, 3 x5 15
Conjugated double bond 30
Amax Calculated 303mm
Observed(EtOH) 304 mm
4.4 ==t ¥y
WEAe A L9 Z2A| g3 A
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Photolysis

Absotption and excitation of
binder or other film components

A

vliraviolet

radiation

£ =
b =

Energy dissipation and bond

cleavage with formation of e;(;iju)ad
free radicals grouy
. . <

Autoxidation z

Peroxy radical formation
free oxygen
radical
C *
R—0-—-0

Petoxy radical attack on polymer
chain with hydrogen abstraction
to form hydroperoxide and

free radical

peroxy radical

z
=
Fragmentation of hydroperoxide
by ultraviolet radiation ultraviolet
radialion

Embrittlement ; §

S ® L]
Interchain cross linking between R + R
fice radicals in adjncent chains é g
and aventual embritlicment -

two binder chains
bearing fiee radicals

R —
group before
irradiation

. = o
RA*— » R

free radical

alter bond cleavage

£
+ HR
:

R—0~0—H-—>R—0*+ "0—H

hydroperoxide

z
- » R—
z

*

AV

excited group
after irradiation

peroxy radical

E £

—= R—0—0—H + R*

binder hydroperoxide free
; radical on
binder after
induced
cleavage
S
=

the radicals formed by
fragmentation of
hydroperoxide

.
:

cross-linked hinder
formed by combination
of two free radicals

a3 9. 5749 e HA.
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ol ZPE A 93-S v xR o
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b 2 AR JEzEAH e -C=C-= -C-C-2th
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e 7} 9 449} radicalo] ¥He-3led peroxy radi-
cal& ¥AJ3l= autooxidation TAo|Tt}h, Peroxy radi-
cal® 2] el A5k +4F woljo] hydroper-
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Amines: —CH.—-NR, >
Hydrocarbons with methylene groups between two double bonds:
—CH=CH-CH,—-CH=CH- >
Ethers, alcohols: —CH,-0-R(H) >
Hyvdrocarbons: Ph—CH.—-, —CH=CH-CH,~, C,CH,
* Urethanes:  —-CH,~NH-CO-OR >
Esters: - CH,-CO-0-CH;— >
Hydrocarbons: —CH,— > CH,;,
Methyisiloxanes: —Si(CH;),- 0~

E 11 A8 £59} 5454 motg4s) 3

- P R P RIS TR e
Polyamide 6 1 1 7 6 1
Amidoamine 7 2 2 6 7 2
Cycloaliphaticamine-A 4 3 5 2 3 3
Cycloaliphaticamine-MB{ 3 4 3 3 4 4
M- Aromaticamine 2 5 7 1 5 5
Aliphaticamine-A 5 6 6 4 1 6
Aliphaticamine-MB 1 7 4 5 2 7

x A pAeE BT
A Adduct type, MB:Mannich Base type, M:Modified type

oleiet e BESel R WEE F7E Ale @

Mogze AdRe B FHoA e £ A8, A
AAe MAT £ Y= YR A, B F DA, &
8 gAAe AgoE BEe BAE A wE AT
+ gt

45 =oto] LioHEY

Sobo ShlobEo] WS AW, wto) 83t ofFol
A%siel A 7 Al ok, F4e Wah, FUA
el Ak ol GoluA =9 £ Aot Lo
Aoy, w2k B3 oFEel UF AN, 5 dekEAL

e A T
A sure ok@el gl wet 83 HAY Sl
slo] WeFEAol ok U W, A73EY 49 £
o Zhark Yojuh Q) WEel ulekEAel S5tk o
B 54X 8 BARpo] Alog Tol|=g AHMZ A
gato] AR A, BAF AL Eo| wBEs}
ok e, U ol £ £ wRel orE

o7t 5% WrEAel $7Mske °l dnpHeltt. 14
oplz} 23 olul g A ARESIH AFAPIZE WHE
glod OH71& ERdte SI1=FA oHE 72 9 ofr|x
717t EYERT 3Fotdl AFAE AHgsh o 41719
MaEgol F2 Fojut Bed A= 728 7HAH 3
7 ohle /pghrge Sojz 2 %6}04 ohiez]e] &9

= ZA "ok ol go] A F/ol e A T
999 Wske ZdE X9 ‘M‘ e, w24, A
A 24 Foll 4TS viAW HAFH & e 2E
gk, ol ZA) )9 wetE4g3t FAlste] dadAE

.

TEXE 7|E A64d 33 19959 69

E 119 yehigon a7se Asas wggel
we AU FHAS M@ glo} 2% ol The
s e 4 gl Aol oA LR 2 PPl T+

Atk

bsstelet Buh AE7h nEsl SEA 20T, 09
WA, 2 ST 2L TR BT 75l £
20 @slolA girk. w8, Bl e Fe] ol
A, 7187 A8} A % Halela .
oleze A48 7o) thgs7] 5, high solid =
2, 54 =8, 24 £8, UV 2 EB =89 1§23
o Aashl clgelsolt @ oIt olst 2E o
2 s2al] Peide A2 idel =9E 245,
N5 A7 £ A9l Aol iHelw, #4
22 729 WAE Bdle] AT + US A0 wH,
237t Zgoleln ARE B89 F1 Aol £
2 3 7\heit.
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