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Synopsis :

A new product RZ-F, an electrogalvanized steel sheet with special resin and chromate
coating, has been developed for its anti-fingerprint property and high corrosion
resistance. Kawasaki Steel Corp, has succeeded in commercial production of this
material on KM-RCEL (Kawatetsu Multipurpose Radial Cell Electroplating Line) at
Chiba Works. Under the hydrogen quantitative feeding method, deviation of Cr coating
weight and color tone of chromate coating is very slight. This product is coated with
special resin on chromate coating by the roll coater on KM-RCEL. Corrosion resistance
of the resin coated product was evaluated by the salt spray test for more than 500 h, and
the anti-fingerprint property was found excellent. This product has other beneficial
properties such as paintability, weldability, etc., and will be suitable for both painting

and non-painting users.
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Chromate Electrogalvanized Steel Sheet with Anti-Fingerprint Property

and High Corrosion Resistance

Akira Matsuda, Takahisa Yoshihara, Kazuaki Miyachi, Takeshi Yoshimoto, Hisao Yasunaga, Teru Honjo
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Synopsis :

A new product RZ-F, an electrogalvanized steel sheet with special resin and
chromate coating, has been developed for its anti-fingerprint property and high
Kawasali Steel Corp. has succeeded in commercial pro-
duction of this material on KM-RCEL (Kawatetsu Multipurpose Radial Cell
Electroplating Line) at Chiba Works.

method, deviation of Cr coating weight and color tone of chromate coating is

corrosion resistance.
Under the hydrogen quantitative feeding
very slight,  This product is coated with special resin on chromate coating by
the roll coater on KM-RCEL. Corrosion resistance of the resin coated product
was evaluated by the salt spray test [or more than 500 h, and the anti-Angerprint
property was found excellent. This product has other beneficial properties such
as paintability, weldahility, etc., and will be suitable for both painting and non-

painting uses.

Table 1 Variations of RZ-F

Variation Cr coating weight (mg/m?) ! Color tone
RZ.FA 10 i white
RZ-FB - 50 - ‘ mgray
RZ-FC i 100 ; pale vellow
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Fig.1 Structure of RZ.F
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Fig. 2 Manufacturing process of RZ-F in KM.RCEL
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Fig. 3 Schematic diagram of hydrogen quantitative feeding
method for chromate treatment
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Fig. 4 Monthly fluctuation of Cr coating weight

Table 2 pH self-control function by hydrogen quantitative
{eeding method

[ Change of Cr
coating weight

Actual coating

weight of Cr H+ balance

pH change

more spend >supply Ve ~
equal spend =supply - —
less spend <Zsupply N ;‘ Va
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Fig. 5 Schematic diagram of resin coating section in KM-RCEL
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Table 3 Specifications of roll coater

Type 3rolls type

Roll dia. 200 mme for pick-up roll

250 mmg for doctor roll

300 mm¢ for coating roll

Line speed

120 m{min max.

Cr 100 mg 'm*
(RZ FC)
500

400 ) O—
/Cr 50 myg
(RZ -FB)

@) — @
Cr 10mg m*
(RZ-Fa)

Duration until 5% white rust appears {h)
=
fo)
T

0 500 1000 1500
Coating weight of resin (mg/m?)

Fig. 6 Effect of coating weight of resin and chromate on cor-
rosion resistance by salt spray test

Table 4 Corrosion resistance of formed portion—SST time (h)
until 5% white rust appears

Dryer

60°C max. of strip temp.
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Type Eg?_:ifn E.r?ifll;[ifn 0t bend Flat
RZ-FA 100 72 72 200
RZ-FB 200 200 120 350
RZ-}—‘:EW 300 250 250 500

Coating weight of resin is 800 mg/m?
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Table 5 Effect of resin coating weight on anti-fingerprint

property
VResin coating weight i RZ-FA R7.FB RZ-FC
(mg/m?) :

L % * x

N 100 A A A
N 300 O O - Q
.__-".';00 © ) © )

B 1 OOﬁ © o @ - ©

Evaluation: @ excellent, O good, A fair, x bad
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Table 6 Resistance to organic solvent
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Table 8 Corrosion resistance of RZ-FB after painting

Resin coating weight Maximum peeling width ﬁ
(mg/m?) after 200 h of 351" {imm)
300 1.7, 1.6
500 } 1.5, 1.3
1000 ‘ 0.8, 0.5

.52 EEEEHE

M EAE E T ) & Smn L LINT S LU . o
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Table 9 Paint adhesion of RZ-FB by tape peeling test

IResin coatin . .
Tope [l ™ vone e i3l Dl
) w | o | o | o o
RZ-FA 500 O O ®)] - O
1000 o | ® o e
s | o | o | © o
R7Z.FB 500 O O T O O
T | 0 | @ | o | e
300 A O Fa) O
RZ-TC - 500 ay O__ FaN —‘“6“‘ h
1 000 A | O A o
Evaluation: @ excellent, O good, A fai;dx bad o
Table 7 Wear resistance
B Resin coatingﬁ weight RZ-FA RZ.FB RZFC
(mgont)
300 : @ O O
) 500 © o o
1000 O O O

Fvaluation: @ excellent, O good, A fair, = bad

99—

Primary adhesion Wet adhesion®!)
Kesin coating
weight (mg/m?) Erichsen | Du Pont | Erichsen | Du Pont
5 mm*® | impact*® | 5mm*?r | impact*3?
300 Q G O FAY
500 @] O O O
1000 © | @) @] O

Evaluation: @ excellent, O good, A fair, = had
#13  After 1 h of hot water immersion

# With grid scratches

#0 1/2 inch x 500 g = 50 em

3.6 WMTILAUKE

Mol o0 S g T, BTGNS Tl s ) BT FT S
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Table 10  Effect of alkaline treatment on corrosion
resistance and paintability of RZ-FB*1»

Item Before alkaline After alkaline
treatment treatment®%

Corrosion resistance®2

Flat 350 h 350 h

Erichsen 7 mm 200 h 200 h

0f bend 120 h 120 h
ﬁc;;o;c;ggﬁ;ﬁé;mce 1.2, 1.0mm 1.3, 1.0mm
Paint adhesion®

Erichsen 5 mim © O

Du Pont impact O O
Wet adhesion*®

Erichsen 5 mm O O

Du Pont impact O O

* With 800 mg/m? of resin
#)  Same as Table 4

#) Same as Table 8

48 Same as Table 9

#63  pH 10, 60°C, 2min
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RZ-FB .

Zn 20720 g'm? Suitable
Chromate product .

Zn 20720 g/m? Suitahle

] 1 1 L 1 1 {
S 1w 11 12 13 14 15
Spot welding current (kA)

Electrode radius 6 mme (Cu-Cr)
Welding force 200 kef
Resistance welding time:  10=c

Fig. T Current range of single spot welding for RZ-FB and
chromate product
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Fig. 8 Change of nugget radius in relation to the number of

spot welds

Photo 1 Electric appliance use of RZ-F
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