A
af

EEELOKX S EHHE

Research on Photo-degradation Behavior of E-coat
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ABSTRACT

An automotive paint process that remove the
primer process has been developed in order to reduce
the energy consumption and CO; emissions. An
analysis method of the photo-degradation of the E-coat
when the primer is removed was established, based
on the changes in physical properties and chemical
structures. As a result, the range of wavelength that
cause peeling potential is under 550 nm. Based on
these results, a layer to shield under 550 nm of light
(1 base) was applied before the color development
layer (2 base) without the drying process, enabling
elimination of the primer process without limitation to
color development.
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Table 1 Function of each layer
Layer Function
Clear Appearance, Weather durability
Base Coloring
Primer Light interception, Chip resistance
E-coat Corrosion control
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Fig. 2 Standard layer structure of body paint
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Fig. 3 Light transmittance of base and clear

— 158 —



BEZEORALEESIAE

ToAER, Fig. 4 1089 &9 ABEOHBNNFHELL. Z
DR BN IO DOBT FAMEE (SEM) 12 & 2 BRI
LRSS A Fig. 5187, A NEHN «, B DOILHE
SOMR, WINEBEBEREICHESG ST 3BT
AVICHET I ILEMMB I N2 E» 56, EERYOH
DIIEEREO RGN A GEEWIEST S 2 & TREL
TWBZ DM 57 ZRIFEBSEEENRIZE > TH
fbL7=F A, HACDRIEFTT 5 720 H B NERAL &
T A P& L TORWEERESS W) Ok k1t
&7 =) TEBFIOCER (FT-IR) THMr L 7=, 5
5N7% FT-IR RO N2 6 LB DO ZEAL % MRk 4
3 72 W & FIHBNEBRLDZE 2 X2 b L ERRGEEL 7=,
ZOKEHR%E Fig. 61T F. £2ARY PLOILUEY — 213,
1510 em™ ¥ 2 7 = 7 — LR IC sk 2 F5EHBR ORI
e Uz, RMANBAIMHE &R L TZ 2T LRy
L&y, TR F VICIRIE RS A WG O 3R D3RR &
PRI KT 5, 3400 ecm™ A Y —2 EF 5K
R, 1661 em™ & ¥ — 2 &4 3 RNEIHIAES OB R
bl ThEDZ &6, BEBEMIZKBHL T
PR ZL L, 2 ORER, BEMRETHANNEC 2L

(a) SEM image of peeling point

(b) Close-up of peeling point

Table 2 Bond-dissociation energy

Bond of Econt | 3 Coeshon i)
C-H 106 270
Cc-C 83 345
Ph-C 101 283
C=C 146 196
C-O 76 376
C=0 174 164
C-N 73 392
N-H 93 308
O-H 111 258
Fig. 4 Peeling of top coat after exposure test
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(c) EDX results of « and g point

Fig. 5 Results of SEM-EDX
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Results of E-coat photo-degradation
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Fig. 8 FT-IR spectrum of E-coat baked at 220°C
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Fig. 9 FT-IR spectrum of E-coat photo-degradation (Irradiation time 950 hr)
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Fig. 10 Area ratio of before and after irradiation
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Fig. 12 Standard layer structure of 3C2B paint
system of Honda
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Fig. 13 Light transmittance of 1BC
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Fig. 14 Result of exposure test
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