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Development of Weldable Paint Coated Steel Sheet Having Superior

Formability and Corrosion Resistance

Joji OKA, Hideaki IWAKURA, Masashi TAKASUGI,
Yoshio SHINDO and Yuichiro MIYAUCHI

Synopsis :

Application of zinc alloy coated steel sheets as the substrates of weldable prepainted steel sheets has
been investigated.

As zinc-nickel alloy coating improves corrosion resistance of the weldable prepainted steel sheets to a
great extent, thickness of electrically conductive paint film is able to be reduced to 5 um. This results in
improvement in their weldability and formability. The zinc alloy coating containing iron more than 9 wt%
is apt to form red rust.

Based upon above results, the surface coated steel sheet having 5 um of electrically conductive paint film
containing totally 30 vol% of zine, stainless steel and aluminium powders upon 10 g/m? of zinc-nickel-
chromium-iron alloy coating has been developed. This product is much superior in press formability, wel-
dability and corrosion resistance to zincrometal and has been put into practical use in the automotive indus-
tries.

Key words : precoated product ; protective coating ; zinc alloy coating ; painting ; corrosion resistance ;
formability ; weldability.
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Table 1. Composition of coating, its coating

weight and pretreatment of test samples.

Composition of coating Coating weight Pretreatment

Zn-Ni-Co

Zn-Ni-Cr-Fe ( 2wt%)

Zn-Ni-Cr-Fe ( 9wt%)

Zn-Ni-Fe (15 wt%)

%n-Fe (25 wt% )
n
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Table 2. Cyeclic test conditions.

[Type of test Test condition
3h 6h
cCT—1 $ST 24h—~ Heat cycle(R.T. .- -40t 6h -~ 70%,95%RH 6h)—SST 7an:|
Heat cycle 48h
ceT-1I 40t,5%NaCl immersion 7min — 50¢,95%RH 11min 60t 10min =
L
D&D 40¢,5%NaCl immersion 30min —— —— 60%¢,60%RH 30min
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Fig. 1. Galvanic coupling test method.
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Fig. 2. Shape of welding electrode and the method
of welding.

LR B & AR I E AR DT 7.

E@ﬁi&i Fig. 2 2R TR D RWMA-class 2 f{4 D
$i-7 0 LEG&% Y, Fig 2 10RT LD ICBREFEMK
BB LI 2HDIREELQAEGLETY Y VAR
MEEEA T O, EHEERAERIL 20X 30 em DB
WK Smm BB TAR Yy &L >SS, 50 Hd bW
100 M- Rrx@EEL, 7y MER R
L7.

WELRMIRDOEBD

WIEAIEERR - 20C(50/s)

BB 0 10C(50/s)

EELRFRRH : 40C(50/s)

3. KEBRERCER

3:1 HOEHEROBE

Table 1 D&MD XHK % F L LA 0 THH
VFERER, YEAKMEFBABROMERE Table 3 IIRT.
Przuax iy Vo THMTHELL ST T 208
MR & %A%, WESREMAEHH ARG &L
bDIE 2~3T CRFHFMEAlTTLALLZLLRD, HOE
OREOFEIZIEA RV, BEON TEEN LB
TOEEEHBIIIMENTVWLDOTY, Yryruiry
NVOMTEENPBECOITEREHEN OFES LW
HEBEU RN RKER O 30 BREBICHA<E NI £
HREEEZEZONS.

—AWEMRIC2WTALE, HOEOBEIILOTHE
BEEEIENAOND, TV 0 Ay VIZYWIRE, X
FUE 2 ORI EL R TV L, FiAD D X HHK
KRR R % 82 L 722 b 0 YIWiRE < HE
RTNAT—PFEELLT 2D, Bioo230hD)

HEE-= v FVREEODOEFHVWBE T AT —D
%&%ﬁ%ummfa_a#fsa.L#L,ﬁﬁﬁi
EEROOELEFOHOEFAENIBERLY LOLHTI
B EMER SRV ORESNEE LY T kb, B
HAERBEIRSAERNS I~15 EESOLZATRD

Table 3. Effect of kinds of metal coating on formability and corrosion resistance of weldable paint coated

steel sheets.

Sample T bend SST 240 h, cut edge SST 1000 h, scrlbed
Metal coating Paint 0T 1T 2T 3T Red rust White rust  Blister Red rust White rust Bllster A

A O~a O (@] O (@} O~a 0~0O () ©~O 8
B O O Q~0O @) © O (] © O~

C w A a O~a 0~0 O~a 0~0O O~a © Q~Q O
D Q~a Q~a ] Q~0 X O~0 N O O~0Q @)
E Q~a O O Q~0) X O A O~aA 0~0 O
G O~a O o~0 o~0 © O~a X O o0~0 O
Zincrometal X X A~ X A PaN O~0O (@) AN (@) @]

Epo% paint containing 12, 6, 12 vol% of stainless steel, aluminium and zinc powders respectively
Ratmg

(Excellent )+— X (Poor)
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Fig. 3. Effects of metal coating weight, chromate coating weight and paint film thickness on

formability and edge creepage.
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Fig. 4. Effects of metal coting weight, chromate coating weight and paint film thickness on

salt spray resistance (3 000 h).
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Table 4. Formability of metal-organic composite
coated steel sheet.

Test item WN wC M
Erichsen cupping test, 8 mm crack (@) Q O
flaking (@) Q Q
Dupont impact test, 1 kg-50 em- crack Q (@) @]
1/2 inch flaking (©) O O=x
T bend test, 0T flaking @) Q x
1T O O
2T 0~0 O0~0 a~X
3T (©] A
Cup drawing test flaking O O X
Draw bead test flaking | ©~O @) L~=X

WN : Zn-Ni-Cr-Fe coated steel with hard metal containing zine
powder paint film

WC : Zn coated steel with zinc powder paint film

ZM : Zincrometal

Rating : © (Excellent)«—X (Poor)

Table 5. Corrosion resistance of metal-organic
composite coated steel sheet,

Test item WN WwC ) yAY
SST corrosjon loss 12
(g/m%'Week) <0 <10
cut edge 500h|©O~(O)RR X RR, B 4 RR
scrilgeg fl 008'3 © RR G WR.B] O BRRB
scribed after - —
coaﬁ ) fwoé”‘ O~(O)RR |0~ A RR,B|O~ O RR
scribed after —
coat 1000 h o Q- AB O RR
CCT-I corrosjon loss
(g/mé'Week) <10 100 12
flat 1000 h (@] A RR,B O
scribed after ED O~ (O RR A RR,B|O~ O RR
coat 1000 h
scribed after 3 O RR,B X RR,B O RR,B
coat 1000 h
D & D corrosjon loss
(/mi Week) | <10 <10 <10
ﬂatb q floogs (¢} O~(O)RR  |O~(O)RR
scribed after -
scribed after
coat 1000 h ©""’ O RR; B O B O RR, B

WN : Zn-Ni-Cr-Fe coated steel with hard metal containing zinc
powder paint film

WC : Zn coated steel with zinc powder paint film

ZM : Zincrometal

Rating : © (Excellent)«——X (Poor)
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powder paint film

Fig. 5. Corrosion depth by CCT-II test.
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Fig. 8. Changes in nugget diameter
with continuous spot weld.
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Fig. 7. Weld lobe of metal-organic composite
coated steel sheet.
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