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Effect of Electroless Nickel Plating on Reaction between Silicon-containing Steels and Molten Zinc

Yoshinori WAKAMATSU, Kazuo UEMOTO, Masahiro YAMANE and Fumio NOGUCHI

Synepsis : Steel specimens containing 0.01, 0.1 and 0.6 mass% Si were coated with 1~10 um nickel layer by means of electroless plating and then gal-

vanized in molten Zn at 733K for various periods of time. Formation and growth kinetics of alloy layer on the surface of the specimens was

examined. Ni~Zn alloy layer composed of 8, ¥ and ¥ phases was formed on the surface of the electroless Ni deposit. Its thickness increased

with dipping time according to a paraObolic rate law. After the Ni deposit was consumed by the diffusion with molten Zn, Fe—Zn alloy layer

composed of &, phase or &, and I phases appeared between steel substrate and Ni-Zn alloy layer. As Fe-Zn alloy layer grew, thickness of Y

and ¥, phase layers decreased and & phase layer peeled off after disappearance of ¥ and 71 phase layers. Subsequently, in the case of the spec-

imens containing 0.1 and 0.6 mass% Si, 6, phase layer cracked along the boundaries of palisade structure and molten Zn penetrated into the

layer near the substrate, while ¢ phase layer appeared on the surface of 8, phase layer of the specimen containing 0.01 mass% Si. The elctro-

less Ni plating was found to be effective to prevent the abnormal structure during hot dip galvanizing of silicon-containing steels.

Key words: protective coating; hot dip galvanizing; reaction diffusion.
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Fig. 1. Photomicrographs of cross sections of Fe speci-
mens coated with 10 ym electroless Ni deposit (a)
and then annealed in molten Zn at 733K for 600s
(b).
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Fig. 2. EPMA line analysis for cross sections of the same
specimens as shown in Fig. 1.
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Fig. 3. Relationship between square root of annealing time
¢ in molten Zn at 733K and layer thickness W of &
and y,+7 phases and Ni deposit for Ni specimen
and Fe, Fe—0.1mass%Si and Fe—0.6mass%Si speci-
mens coated with 10 um electroless Ni deposit.
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Fig. 4. Photomicrographs of cross sections of Fe speci-

mens coated with 5 um electroless Ni deposit and
then annealed in molten Zn at 733K for 420 s (a),
6005 (b) and 1800 s (c).
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Fig. 5. EPMA line analysis for cross sections of the same
specimens as shown in Fig. 4(a) and (b).
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Fig. 6. Variation of layer thickness W of 8, y,+y and &,

phases and Ni deposit with annealing time ¢ in
molten Zn at 733K for Fe, Fe-0.1mass%Si and
Fe—0.6mass%Si specimens coated with 5 um elec-
troless Ni deposit.
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Fig. 7. Photomicrographs of cross sections of Fe—0.1
mass%Si specimens coated with 5 um electroless
Ni deposit and then annealed in molten Zn at 733K
for 600 s (a), 1200's (b) and 18005 (c).
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Fig. 8. Photomicrographs of cross sections of Fe-0.6
mass%Si specimens coated with 5 um electroless
Ni deposit and then annealed in molten Zn at 733K
for 600 s (a), 1200 s (b) and 1800 (c).
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Fig. 9. Photomicrographs of cross sections of Fe—0.1
mass%Si (a) and Fe—0.6mass%Si specimens (b)
coated with 1 um electroless Ni deposit and then
annealed in molten Zn at 733K for 60s.
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Fig. 10. Variation of alloy layer structures with annealing
time ¢ in molten Zn at 733K for Fe, Fe-0.l
mass%Si and Fe—0.6mass%Si specimens coated
with various thickness of electroless Ni deposit.
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EIROBERAE O N7,

(2) Nido ZBRBHEKOFeiFHIDWTIE, v LR
B & ORI Fe-Zn RAEMHO THE XU § EHEAKL
ZOWRBIZIE- Ty b LUy BIZE X 2RFITHD L OH
Flt, ZO0O%, SEIAERE»OFEEL, 5B & Znk
WL DB Fe-Zn RATHD (@A, £TEEsEED
R I A B L 7=,

(3) FeO0.1%SiitFlOBA S, Niwd - ZEOHAKIZ
Feilbt & RIBRDBRAERE T, AEBATL S D2REIZK >
7=, L2 L, ZO%IES,JEOMMIRMEED A I Zn ik A
BALTS BAWBRIN, § K& Zn@iE I RIEL 21§,
BAHBIL 7z, 72, f 8§ RO zZn@ikh, S CHA G L
7o

(4) Fe0.6%SiikBDIFE L. TEAEK Sk, -7
HAERKRL &, Fe0.1%SiiA B OB A & XKD B £
TE §BAHBIL7Z, LI L, Fe-0.1%Siadk DA LD
g S RIIKIED A<, @ CHEEA B,

(5) NiZEHEIZDHD->E2T5HETIE, NiX¥Zn@iE L
RIGLTAERBATR T 5729, NIlRMEKIZBT 35X
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