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Effects of Kind of Plating and Plating Weight on the Formability
of the Film on Prepainted Steel Sheets

Atsuo TANAKA, Yasuhiko NAKAGAWA and Tetsuhiro HANAFUSA

Synopsis :

The formability of thermosetting epoxy phenolic lacquer film painted on tin coated steel sheets ( TP) and
chromium coated steel sheets { TFS) both with chromium oxide layer was evaluated by electric resistance
of the painted steel sheets and observation of SEM. The formability of the lacquer film on TFS becomes
worse with increasing coating weight of chromium, while in the case of TP, the formability improves with
increasing coating weight of tin. It is considered that the formability of plating layer apparently influences
the formability of the film on the plating.

The corrosion resistance of the painted steel sheets in acetic acid aqueous solution was evaluated by
measuring the electric resistance of the sheets. The electric resistance of the painted TFS, which is low
compared with that of painted TP, decreases rapidly in the solution, while that of painted TP decreases
gradually.

Key words : formability ; epoxy phenolic lacquer; surface treatment; tin; chromium; corrosion resistance;

microcracks.

1. ¥

BEAMBLELTEDE, T4 -7 U= ZF— N
(TFS) BILKHEH IR TWA, JH4E, BETTO- &
S (Lightly tin coated steel sheet), Ni % - & @t 7%
EOF L VRELEBK AR S h, HEGHMEE L
TERILESRTWA, IThbORELHIEM & 840 B
B UCHEIT B0, W, ZORNTRBES NS,
ZoORKOMEREE, 20HM, ARICLDRLLH, &

IRFIRBIEEN-2E LT, 72/ — VAKE,
) 7R, T A7 VERBRES SR L Lo BaE
LU IREEFEZCHVWONTVAY, Zhs ok
iz, R—2E&BH L DEEM, MLﬁ i PIAY 2
EREZERBLUTCHRBINTELY, Z20BIZHFEHICL V.
RELERFMN I o DBIELEB RS 2 84 L 728
S 51 B RO IITREYE, IR A L
T, H{AOLFRENTWAS, FE, WS TRETE
BEHR 285, WEMOBNASHIZE L, BIE & Hii
ToOREMBEEOREIIBIIZHEIEETHLZ &

FIRELTWBD,
ARG T, 2MEO K D REIREE % 2 MK
FIAALBRGAB L (cAT L, RS R-BBEom IS
XIS RN HRE RS OfE L BN EEOEEIC>W
THRIFLAOT, 2oEr#HETS.

2. £ B

2-1 HHARELEBROER S

BHE 0.22 mm » Al ¥V FEESMW (T-4CA) % 8%
DT NH)) BREIE, TREREERR, 72025 T T 5
EEEHOTT O %ML, Kikth, EW7 oL
MBERL, TT0-2BLIC&K 7 0L, 70Kkl
RAtin o % 5 TR AR S ¢, Bk LR L 7.
§7:, FROFTREE, T30 23 lsFICERs O
AL ERL, S8 7 0 AL 0 KR,
&% 5 IBRIE (TFS RE) #0H &, kL
L7,

SO 2EEORTNEEN, Thbb, EMs LR
PWHED & (M SR TWAR I O LR Y — %

SEHTCE 9 ARSEBHEASICTEE P24 11 B 13 H3F (Received Nov. 13, 1990)

* RTRSE (R BORRT AT

(Technical Research Laboratory, Toyo Kohan Co., Itd., 1296 Higashitoyoi Kudamatsu 744)

—161 —



1020 B

877 (1991) & 7 iy

B CTHUBEENLREN ELRRDH,UTHRD & LUET)
& TFS # 2-2 WO/RTHETHE LERAM L LTH
7. ,

Table 1 12K MELEMN O IR A REE /R L 7.
L, B O LFEMEIZIZIEEDSSIEERML
30g/l 7o LB E B, #im 55°C, EiHK 40
A/dm? O TEBEEMEEZ THINTA2ER 7 0 A
BErAfbse0s, RErOBEEEEEL, BRsh
B0 sKHBIEYESY T -EIChX ) ITHEL
7:.

2-2 SHAKRELERIRADZE

Table 2 (RS HREHHORL D 2HEHO LK F 2 -
7 x /= VR R AL BRI IR A 18
pm &% AH LD ICHREL, BRA— 7 T 205°CT
10min X 23728, G L7 &8, HoltgBHo
H 5 24 g (T,) &, TMA (Thermal Mechanical
Analyzer) % Fi\v»C 10°C/min O Fim#E T H-id S ¥ #
BAEICXDRD .

2-3 BEMEOMI

(1)osmL

JEHERS % BV C, g L - RELHSIN E 55 T
O ML, MO [(& — &)/e, & 2 FEHE
HOERHOES, & WEROERMOKS] % 20~
200% DR TEL s 7.

(2 )% S dEm

Bl L 7o FRIMAL TS AR % 148 30 mm O FIRUZE HIR
%, FHEH»E [(6— &)/e, o HMATOULEE, &
IEME R OBEE] 258 10% & & 5 X 5 (8 gl s
L 7.

(3)# DM
Table 1. Kind and coating weight of the plating.
: Coating weight {(mg/m?)
Base steel Plating
Sn Cr’ Cr™
- 50 12
Chromium coating = 100 11
- 150 13
0.22 mm T-4CA
500 18 12
Tin coating 1500 17 12
3000 18 11

Cr® and Cr” represent metallic Cr and Cr in hydrated Cr oxide,
respectively.

Table 2. Properties of lacquers coated on speci-
mens.

Lacquer T, Elongation at break
A Epoxy/Phenol 103°C 4~6%
B Epoxy/Phenol 95°C 7~9%
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Fig. 1. Effect of the kind of plating and coating

weight on the formability of lacquer film.
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Fig. 2. Effect of coating weight on formability of

lacquer film.

Elongation

Surface
treatment
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Photo. 1.
lacquer film.

SEM image of lacquer film (lacquer B) after elongation observed from top side of
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Surface
treatment

Sn 3000mg/m? Cr 100mg/m?

Elongation

20%

95%

Photo. 2. SEM . image of lacquer film (lacquer B) after elongation contacting with surface
treated layer.

Lacquer film Substrate SEM image

Sn
14000 mg/m?

Photo. 3. Morphology of lacquer film (lacquer B) and substrate after 95% of elongation in
specimens having much coating weight.
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SEM image of lacquer film (lacquer B) after biaxial compression contacting

with surface treated layer, 7.2% compressibility.

Sn : 3000 mg/m?
Photo. 5. SEM image of lacquer film (lacquer B) after drawing contacting with
surface treated layer.

Cr : 100 mg/m?
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Fig. 3. Effect of elongation on electric resistance
of lacquer coated specimens after immersion in
acetic acid solution.
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Fig. 4. Change in electric resistance of lacquer
coated specimens by immersion into acetic acid
solution.
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Photo. 6. Appearance of lacquer B coated steel
sheet after 95% elongation immersed in 0.5% acetic
acid solution for 3 months.
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