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The Properties of Zinc-Iron Alloy Electroplated Steel Sheets

Toshio FURUZURA, Kazuichi KAJIWARA, and Kenji MIk1

Synopsis:

Processes for the zinc-iron alloy electroplating on steel sheets, and the properties of these alloy
electroplated steel sheets in comparison with the zinc electroplated steel sheets, were described.

(1) The composition of zinc-iron alloy electroplating was varied with the bath compositions and
plating conditions, the iron content of the plating increased with the increase of iron content to zinc
content in the bath, the plating current density and the pH of the plating bath, and decreased with

the raise of bath temperature.

(2) Zinc-iron alloy electroplated steel sheets showed the good spot weldability according to the
increase of the iron content of the plating, and this tendency was remarkable when the welding

current was low.

(3) Zinc-iron alloy electroplated steel sheets with the iron content of 79 to 25% showed the best
corrosion resistance and also the red rust produced on the plating was least.

(4) Zinc-iron electroplated steel sheets on which the electropainting was applied after phosphate
treatment also showed better corrosion resistance than the zinc electroplated steel sheets according to

the increase of iron content of plating.
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Z 2T (NH),SO, mi@wRoBEE MR EH EL, KCI
IGR Y — BRI, 7= vBRBPEKE RS
Fes+ i LCo${LHl & L@ X, Fe(OH);, Dk
wEFIETAIEAZ b oT\Ww5b. REBRCITESREY H
[AY A

BREMHZ, BEEREIhTOIHEHDOE LRA—%

* pEfn 54 4 10 B 17 B %4+ (Received Oct. 17, 1979)
(k) M BRI F7  Ti® (Central Research Laboratory, Kobe Steel, Ltd.)
kR (fR) M F BUEHFT h e f% (Central Research Laboratory, Kobe Steel, Ltd., 1-3-18

Wakinohama-cho Fukiai-ku Kobe 651)

— 39 —



808 o W

# 66 4 (1980) 7 =

HHEECERT s o 2B L, BRME 10~40A/
dm?, {B{EEE 40~70°C, pH 1~4 O#HFEE L, A 27V o
— B E T ok,

DHOZFHROHERR L OKEESPIL, OB
HEHEC L Vo0& MAEELEH Licob, HEEICT
DOOEFEBHEL, DO FhOEPEE YR TF RIS
FC XD E LicDs, DOEMEREN, GHEHPELEL
FIRz e X hd o BHRoOSBESFH L.
2-2 HER-HAKHOXROBERARSE

2:2-1 H¥ERER

RBEEE, RWMA BRI C TR L, MBEEES
iR BRI X 0 RBEET ORISR D BE A R 1.

HEROEREFZ R T.
2R IR 60 41 7 v
F v 7uiEE  6mm
AREETT 200 kg
WM ERsE  40/60s (40 v 7 )
B 12/60(12 % 7 1)
PRI ] 20/60(20 1 7 /)

2:2.2 OXBORAEAER
DOXBORERRE L L, EAKRERE X KT
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Fig. 1. Relation between the iron ratio in the
zinc-iron alloy plating and the bath
composition.
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Fig. 2. Effect of the bath temperature on the
zinc-iron alloy plating.
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Fig. 3. Effect of the pH plating bath on the
zinc-iron alloy plating.
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Table 1. Specimens for spot weldability, corrosion resistance and electropaintability test.

Sorts of Plate(dg/ 1)'netal Plating bath composition (g/1) Platin Weight of
s;;cisn?en - ZnSO FeSO (NH,) condit%ons platingz
4° 4° 2
Fe | Zn | 95770 7,0 SO KCI  |G;HgO; (g/m?)
Temperat-
Zinc-Iron 7 93 100 ure : 50°C
alloy plated | 30 | 79 > 250 120 10 0.5 |pH:1 40
steel sheet 65 35 10 derglgt?}d
m2
Zinc plated —
steel sheet B , . ’ 400 B 30 o o 40
Cold rolled . . . . o . o
steel sheet B
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Fig. 4. Relation between the iron content in the
zinc-iron alloy plating and the spot
welding strength.
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Fig. 5. Relation between the iron content in the
zinc-iron alloy plating and the mininum
welding current.
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0.8tmm E Okt LT Table 2 iR I e AR
FIRD BELHE D D LEREEER LD OXBRD
BREOBMATXHAE LD ThHD. Rk, FRE
DEAMTIRE D BERE S D LB B RIS D
EBPOBBENEL LB ENZLY, Hox@Eh
DERPRED 65% Wich L BRI DO XM T
600~1000 A {E\EFEMECH BWEN WHEL 1D & &Y
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Table 2. Tensile shear strength required after spot
welding. (JIS Z 3611).

. .. Average of | Average of
g:éf tﬁggﬁ:f erznll;u)m three speci- [ten specimens

8 imens (keg) | (kg)
0.6 170 200 210
0.8 260 300 320
1.0 380 400 470
1.2 510 590 620
1.6 800 930 990
2.0 1080 1 250 1330
2.3 1330 1520 1670
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Fig. 6. Relation between the iron content in the
zinc-iron alloy plating and the corrosion
loss of the plating in 59, NaCl solution.
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Fig. 7. Relation between the iron content in the
zinc-iron alloy plating and the corrosion
loss of the plating by salt spray test.
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Fig. 8. Relation between the iron content in the
zinc-iron alloy plating and the corrosion
resistance after electropainted.
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1 : 0%Fe (Zinc plated steel sheet), 2 : 7%Fe, 3 :25%Fe,

5 :65%Fe, 6 :Cold rolled steel sheet

4 :30%Fe

Photo. 1. Scanning electron micrographs for phosphate films formed on

various substrates.

EREROYV A XL i LAKRAHE AL L oCE
FBRIERO AN A LL-bos Bbhs, Tk
b, AP TH D LM R DLW C1L, THIMN
FEH OB EIIEHREE i [Zn, (PO,) ,-4H,0, Hopeit] o
HOHTH T 5 0t L, $0Bawit ¥ ik
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