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Characteristics of Ni-Sn-Zn Alloy Coated Steel Sheet by Thermal

Diffusion Method

Ryousuke WAKE, Ryoichi YOSHIHARA, Yoshihiro KANEDA and Masahiro Y AMAMOTO

Synopsis :

The alloy plating method by the thermal diffusion was developed in order to get the Ni-Sn-Zn alloy

plated steel.

This new method consists of two processes, at first, Ni, Sn and Zn triple layers are

electroplated on the steel in this order and then, the electroplated layers are heated for the diffusion. The
structure of this Ni-Sn-Zn alloy consists of the multi-component alloy layers, the surface side consists of

Sn-Zn eutectic alloy and the steel base side consists of Zn-Ni and Sn-Ni alloys.

The diffused multi-alloy

layers on the steel have some interesting properties, such as a good corrosion resistance in the salt spray
test and the humidity test, an excellent solderability and the suppression for the occurrence of tin whiskers.
Therefore, this thermal-diffused Ni-Sn-Zn alloy coated steel sheets (Ni = 0.4, Sn= 3.0, Zn = 0.5g/m?)
are commercially used for the components of electric appliances.
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Table 1. Bath composition and plating conditions.
Plating metal Nickel Tin Zine
Bath composition (g/1) | NiSO4-6H,0:| Sn?* : 30 ZnS04:7TH0 :
200 PSA™ ;160 | 200
HzS04 : 10 H2S04 : 10
Current
density, 5 2 2
Plating (A/dm?)
conditions
(Toec'gpmt“re 5045 4545 50+5

* Phenol sulphonic acid
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Fig. 1. Example of flow-melting heat pattern.
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l Fig. 2. GDS profiles of Ni-Sn-Zn coated steel
before (a) and after (b) heat treatment.
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Fig. 3. SIMS images of
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Fig. 5. Structure of the Ni-Sn-Zn coat-
ing by thin film X-ray diffraction analysis.
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Fig. 6. Potential changes of various coated steel
sheets in the electro-stripping method.
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Fig. 7. Relationship between corrosion resistance
and zinc coating amount.
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Fig. 8. AES spectrum change of Ni-Sn-Zn
coating before and after HCT testing.
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Elements distribution of Ni-Sn-Zn coating by EPMA X-ray mapping method.
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Fig. 10. Comparison of solderability for various
coated steel.
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