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A - Base coat$} Clear coat®] Wet on Wet =%
’ - 43 AFFY, A7, 89 A8y
1 - 9% WEA, W ScratchA, W33ty 54 a7

- BB+ Base : 15-20 pm, Clear : 35-45 um

Z2eeA - Polyester 3= Urethane WA A7 &3
<~ SGC - | Chipping/d, ¥4 ¥ &7
1 < Sealants - 4= 9# ¥
< U/Coating - %A 34
- BT BEE 30-40um

AF=F - EpoxyAl Polyamine/Isocyanate X4
- WA A, W Chipping4 &3}
T - Bh3: 18-20um/uher

25-35um/F 23
33 A - Q4o Crystal ¥4
- Cathodic Protection EZ(F3A)

- Coating Wt. 2-3 g/cm

Fig.l Multi-Coat System of Automotive

°lF EREL AF7] 1A 4¥L BT oW Aoz Hog Aol &



=S A Jded oF FFAIUES AYF AXR, FEEZ , IEEF
& aRAt EFHA doh AREFL w4 2 AP BTl AEE Epoxy
A8 BEo|aAold o] E(Blocked Isocynate) AZAlxdel ALHT gt A% =
4 theoz =AHE FE(Surfacer & Middle Coat)s F@o|=H 3R Urethane
WA 2FE ol2n UxBA BT FEge] RAHE FAALG. ¥4 3
T(Top Coat)s AExte] MAL ZAsH, vl FA7% 58 4&% W74
e FAAEA AEY Ad ANE FFATE IEE BT Uk A=E BF &
g9 £8d wel Solid Color Basecoat$t &FvlF FlakedAE EH3IE Metallic
Basecoat® 5 ®TH 4¥d o2 Solid Basecoatd] 73-$E 1-Coat == olA gk
Metallic Basecoat®] 7-¢ Base coat$} Clearcoat®] Wet on Wet Al=$¢} 2-Coat
Aol e 3.

22 AEx ©89 543}

284 T A%} 34 4L 1963d ©F FordAlel 93] ol A%
o] A HEEFoz MEHWA REolth 2t otelguBAAE AFEZ A
4o 22y =19 BHNA ALY o] ol AR S8 WA &
B A(THA B2 T44: Throwpower) HEoIch Tt AREFo] AL
A 30eddoe] ATE ARl YoINE BARA THAA FHE PoEE VA
=3uEolea B & Sloh

Cleaning Wax
CIe1a;!;:at solvent protection
Stone chip . % 18%
sealer T

1%

Surfacer
16%

Electocoat
1% Base coat
652%

% Relative emission

Fig 2. VOC Emission from automotive coating lines.
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3 1. Application History of Automotive Water—borne Paints

GM Oshawa Canada 1986 Basecoat @ ICI
P/Sur. : Hemmelrath
Opel Bochum Germany 1988 B/coat : BASF, Herberts
C/coat : TSA (50%)
B/coat : BASF, Herberts
M.Benz Bremen Germany 1988 C/coat : 2P PUR
Honda Sayama Japan 1988 Kansai
B/coat : BASF, Herberts
Ford Cologne Germany 1989 Cleoat : TSA (45%)
GM Ste, Therese Canada 1989 Basecoat : BASF
Honda East Liberty USA 1989 B/coat : Dupont, Kansai
B/coat : IDAC
Volvo Goeteburg Sweden 1990 C/eoat : TSA (50%)
BMW Regensburg Germany 1990
P/Sur. : Hemmelrath
Volkswagen Emden Germany 1990 B/coat : BASF, Herberts
C/coat : 2P PUR
GM Wentzville USA 1990 BASF
Saturn Springhill USA 1990 BASF
PSA France 1991
GM Buick City USA 1991 PPG
Opel Eisenach Germany 1992

# 718k A4 ®E= 74 Line

- Germany : Opel Ruesselsheim / M.Benz Sindelfingen / Audi Neckarsulm
- England : Toyota / Nissan

- USA ! Ford Kentuckey

- Canada : Chrisler
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Fig 3. Development of water-borne paint in German automotive coating
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Fig. 4 Schematic diagram of the cathodic electro-deposition process
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Fig.5 Basic functions and units for electrocoat equipment
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Fig. 6 Film model of epoxy-acrylic ED resin
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Fig.7 Analysis results of edge coverage and levelling

4. ¥4 TE &R
41 AFAE TE
5@ AREY eFRozAE AR AFAE SmoothdtAl 3t
A B 2R ARE B FE-HEE AEAA FE =HFoIT F=
9 714 293 Qe A}/ FAF Fieldold EAEE =uE/3(Chipping) T

ol



ol2 wujgtel AAEE BAF xute d3E AASHEH U

‘ ZEEaE FASFA, B =v FAAE, AEUE H &A AAR T
AEo] gt FEE FoA AFE 8T FAE UHRAIHE AAG nFHoot &
BEo) Bt} & £x9 ¢ u&(Pigment/Binder), #3119 A€, ZA3A & 4=
o} A7tAe] AHEQE o]5& HA AL9H, ChippingXd, 7|t *EG Tl B2
gL nxE 8950t AR FH2E FH 9 Epoxyester, Acrylicse
AR stgeut AT olF sbg el AMEE 21& Polyester £E ]9 ®
A Bl detel A9 EpoxyFAE £38I stz Relh. ole ¢4 A
g3 A4E9Eo) UChippingdel HAolvtd FEedo] £ HAFAANAN B2 9
Ho| gl AL AT Atk 2V ABR} AAdol BAs FEAFo| YA
o wtel &), E¥AHYe 2 FE Chipping £33 g EAF 243 7E F=
o] Chippingsl W3 HAAH <EAL ZA HUh olF EEsy] AMA
Chipping”l %7 EnergyE 2 &5t 42 + e A2 IEAE =9t
A =gt & =4 PolyestersA¢] Y% HydroxylZ§& HMDIFS oA oo
Bz wAH TER Urcthane2dL =9 H ZF 871§ Melamineolt
Blocked Tsocynate® 7Z3A71E ¥HH, EE Polyisocynate®] @l Flexibled &
18] ¥+ X#A A7)7}a(Self Crosslinking)@ o2 &1 o 7]9] PolyesterFA|
WAASEA S 2343 5 Melamine £ Blocked Isocynate® =913t €3 7t
Hheo gt wholth o3 pAHoz H FEE $d¢ WA PolyesterFE ET
cag Zzxz Zed o5 Eud AwHA YTl $FaH 53 U
ChippingZd 9] #HdAE B 23

>
fr o a
=}

42 2% =859 A3

2EE8E ABAEE FU2REHY SALGAA Jhed A2y wolx=
E tgoz §718A4 wZgke] @] wEd) ol WF FA7 s JAHL
gtk o] MAZNME dF slo] A= FEERE FA3 e WP AW
T Yot 2 A AL FE44 225 =S¢ OPELe] 23 ARH Lined 3
£33 g3 olo] A2 VW, VOLVO, GMSo] Helo &gz 43U &
d Hgo] olFoiAx gl



T4 FEZE MLl YA SAE Fx BEIF UFAEL 7] 6
PolyesterAl7} durAez AL =n girh. o WChippingd& M4dr] sty
PolyesterA] Well UrethaneZ &l 23 WAo]l Axdgn gloen £ 4
Carboxyl 2§& oftle] 2ajA F33ste FEA3 ok 18ju BFAze daq
BeAZE AHEEG =89 A A wEo) FR9e ueAH4L 23] 18 st
°f & "art vk Eok HI2oE FIAFA2HE Folz, o=y nEAS
Adz3E EHMHybrid e $248 52 Adso] $48 JChippingAd wF
4E€ BAFE A3E X F1 Uk’ olg Zo] HAH A Agor FAHF
=7t 7129 &A% =8 +F9 EAL 2o 2oz YriEn 9o a8y $A4E
87} 23 Sle B $8FY 2 A Aol Foslt B9 UL 4%
9]E/4°] AEZ Fig8 ol EAIE uie} Zo] =FA 259zt 23 LevellingEA)
% Sagging(F3™ 3E4) Aol UeE F£ Y 4R B Euld o
Popping®@/dol vteld 4= Qlth

30 A
’ ’ 4

0 ¥ ,Good
(°C) 25 Leveliing ', e-ni Sagging

[P

20

Humidity (% RH)
Fig 8. Appearance of film as a spray conditions
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Fig. 9 Structures of aqueous core-shell and viscosity profile
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Fig. 10 Low-viscosity polyisocyanates to be available into

the 2K water—based paint
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