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Effect of Ni Content in Zn-Ni Alloy Electroplated Steel Sheet
on Zinc Phosphatability
Chiaki KaTo, Youichi TOBIYAMA, Akira YASUDA and Kouji YAMATO
Synopsis :

It is important to study the effect of the Ni content on phosphatability of Zn-Ni alloy electroplated steel

sheets which are used in the exposed side of automotive bodies.

Phosphate coating weights formed on pure

Zn and Zn-Ni alloy containing Ni above 11.5% are independent of zinc phoshate solution flow rates and
uniform coatings can be obtained. The alloys containing 3 to 9% Ni, however, show a strong flow rate
dependency. A number of zinc phosphate crystal nuclei decreases and the final coating weight increases

with a decrease in the flow rate.

These alloys may cause trouble in the coating uniformity when they

are used in the antomotive phosphating line where the flow rate is not uniform.

Key words : alloy electroplating; zinc-nickel ;
zinc phosphate crystal.
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Table 1. Electrolyte composition for Zn-Ni alloy Table 3. Acid concentration of the zinc phosphate
electroplating. solution.
KCl 4.7 mol/1 Free acid 1.0 point
NiCly+ZnCl, 2.5 mol/} Total acid 23.0 point
NiCl, /NiClg+ ZnCl, 0~0.2 mol ratio Accelerating value 3.0 point
Tab N o] 1 ; Wo— Wo= 0 ABEIEREIEE S oo oooeerennmnenennns (1)
able 2. Zn-Ni electroplating condition. . _
plating Wy~ Wy = MLBEE®D > & GIRIE cooeereeeereenens (2)

pH 4.5
Temperature 60°C
Flow rate 60 m/min
Current density 75 A/dm?
Coating weight 20 g/ m?

Zn-Ni - & %475 72, Table 1 I2® 5 & K,
Table 2 120 » A 5&:MF 23T, B o &ivid, BEREE
Zn-Ni & 5 & FICBSE S - 58bmin'® 2/ L 7.
Ni EHEX2MLE €502, Zn-Ni OLEE A +
VIREE IR NS, A ViREIRE LIS
Do& L7, W&, WEOT VI EREIG EEE
BRUER AT - 7:%, LRlEMEICEE LT, »o &
ORI B IIKEE, EBEYITY, 70 X 150 mm CH A
WL, fitsthte L7,

2:2 V) ABRIEIMIBMESTRDS &

Zn ZRALBBM O ) A BRIEWBME M2 0E K, &
HEREE OHEENRPHAMCHEME LTV & 2555,
BOL LB o4 (Ni2T, Mn®* i) ok 2hs
OWEENMHEL, Zn-Ni # &% < O Zn RFHALFE
WAOE R CHHERTHARIN, HHE LTHD A
FRIGALPEVEICBE L Cld, BEROEEN, A
H—UFEETHD. TH—I0) ABEME Y ITHA RS
&, BERENAY—L ), FHLE2LELTHLD
HEMEETSH. B—MHIZonTid, DABENER
KR TR ROy WAL 72,

O ABRYEALENE, SABE T VA BRI TR 7L — i
MaL, REAELIT 72, RIES 1 TO0 ARG
W (BA N S—H 54 V27 (KR)HE PB-3020) % M
L, 42°C, 2min CTIT o 7z, LB OBERIRIE N OAER
IREE % Table 3 2R3, HEVHHEO D AFEIELH O
AR, 1001 OME LR L, LHEEE T
FHEF 10 m/min, FEEE 1.5 m/min D& T - 72,
EERO P TRIRITE 2 B S € 55818, EREHT
B AL, 1001 o F0HEH &K > 7 CRBEH %
TENHE (CHE LT, & 0~60 m/min O #EPH T % 1T o
7-.

PR O ABRIER AR, NOWNBEOD - & ERE
WHATEE (W), RERER (W,), D ABEKER
fRxER (W) 28EL, kXL vko7e.

NDABRIBEN OB, Houo a7 T2y 4 20
g/l, 29% 7 ¥ F = 7K 490 ml/1 Ki&E# 25°C 12 20 min
RETIT o7, COBO®H 5> &2 DOWBEIE, 0.05g/m?
DFCllw it E=fmENTh - 2. 72, 0 AR
DTN IR L D 5 S DEMD D - 7255, Eofit
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M o—%—71Lv 2 ZXRV-3L(Co ¥—% 5 I, Fe
74 V& —, 35kV, 60mA) ZEHL 7. BRALFEW
FFPETIE, Table 4 ISR iR, ERSEM T - &k
TS ARFOEMENAL AR B E USAIH K
BT L, MRS %7 7. :

Table 4. Phase determination by galvanostatic
method.

Electrolyte I%I:E?d %% g;{
Electrolysis Anodic 20 mA/cm?
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White spot indicates the presence of
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Photo. 1. Distribution of

phosphorous  on  phosphate
\ ) treated Zn-Ni alloys measured
10mm by EPMA.
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11.5%Ni

Photo. 2. Scanning electron microphtographs of phosphate crystals formed Zn-Ni alloys.
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Photo. 3. Scanning electron microphotographs of phosphate crystals formed on Zn-Ni alloys.
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Fig. 1. Effect of phosphate solution flow rate and
Ni% on phosphate coating weights.
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Fig. 2. Zn-Ni alloy weight loss during phosphate
treatments.
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Fig. 3. Effects . of phosphate solution flow rate

and Ni% on the density of phosphate nuclei
(counted after 5s of phosphte treatments).
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Fig. 4. Growth of phosphate coating on Zn-Ni alloys under various solution flow rates.
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No agitation
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Fig. 5. Potential variations
~measured on Zn-Ni alloys

Treatment Time {seconds)

during phosphate treatments
with and without agitation.
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Fig. 6. X-ray diffraction patterns of Zn-Ni alloy.
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Fig. 7. Anodic dissolution behaviors of Zn-Ni
alloys.
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