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Behavior of Fe-Sn Alloy Formation on Low Tin Plated
Surface of Ni Flash-coated Steel Substrate
Takao SA1TO, Kazuya EZURE, Tomohiko HAYASHI and Shigeo SAKATA
Synopsis :

The behavior of Fe-Sn alloy formation on low tin—plated surface of Ni flash—coated steel substrate was
studied at stoving temperature for lacquer coating. The results are as follows:

1) Making Ni flash coating amount as 15 mg/m? on steel substrate and limiting the amount of alloyed
Sn to 400 mg/m? and less through the reflowing process for tin—plated surface eliminate the unfavorable
influence of cathodic passivation on the increase of Fe-Sn alloy during stoving and assure the minimum
formation of unfavorable Fe-Sn alloy to weldability after lacquer coating. '

2) The developed low tin plated steel sheet product from an electrolytic tinning line has a “dewy’’ ap-
pearance of melted tin.

3) Flash—coated Ni on steel substrate decreases the rate costant for Fe-Sn alloy growth during stov-
ing of the developed product. The Fe-Sn alloy on the developed product after stoving is determined as
a phase of very compact FeSn,, but contains the Ni flash coated on the substrate. The crystal orienta-
tion of FeSn, on the product after stoving shows a strong preference for (002) plane.

4) The accelerating effect of Cr passivation film on Fe-Sn alloy formation during stoving is derived
from CrEC in the passivation film. The increment of CrEC amount in Cr passivation film correlates lin-
early to the increment of Fe—Sn alloy amount during stoving.
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Table 1. Chemical composition of base steel. (wt%)

%Tf&mﬁ%ﬁﬁ?ﬁ%l) .,5)7.7];3.%%3}11“ v ﬁ‘;mgéh ) Steel C Mn Si P S Sol. Al | Total. O
FeED Ni OZEEHC DWW CIZLTLL B ST, CC-ALK,T4CA| 0.06| 0.21{ 0.02| 0.019 | 0.022 | 0.048 | 0. 007

HH DIAE OB\ THRE Ni BB R T 5 SR
D p-Sn BHEEF IO Ni & Sn AHETASIEL
B Ehs Ni-Sn &4ThH5UHEASICOVTOR

Table 2. Condition of sample preparation

Treatment Condition

AR R L L. ARTIRESD O SHROMETE Ni-flash [Neses ™ ] Sam
RO TG MESCRE TESF O BERIR /. S o 548 Sn plating [fsrrel?;fi(si;g/llog/l] 41180525A/dm2
{EEES Ni 75 o Vo DO TR L ESD D XK additives: 8g}
DEFIT O TR R L R e B35, Flux S Pt etd)

1) Resistance heating

2. % ﬁ ﬁ ;‘f Reflow (Voltage: 70~75V, Time: 2.5~3.5s)

2) Immersion in molten metal bath
(Temp.: 235~295C, Time: 0.5~3s)

2.1 RHEnAH ch CrOy: 20~100g/1 50°C
_ . romate [sto,: 0.2~1g/l] 10~80A/dm?
Table 1 wRTHEDESE Al £ L F% 0.2l mm

B9 44A-10 3 -f1604F 10 AXSBEBHERAICTER
mF1 60 42 10 § 11 B2 (Received Oct. 11, 1985)

* 3 A8k (BE) 1K B B 3% (Hirohata R & D Lab., Nippon Steel Corp., 1 Fuji-cho Hirohata-ku
Himeji 671-11)

*2 3 H AR (B XEABHRE « v % — (Surface Treatment Research Lab., Nippon Steel Corp.)

* WHAMSEGE) OER Ry — B (B o257 a7F9¥1 vHEF) (Analysis Research Lab.,
Nippon Steel Corp., Now System Design Institute Ltd.)
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Fig. 1. Behavior of alloy formation during stoving
on the unreflowed low tin plated steel surface.
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Fig. 2. Behavior of alloy formation on the
reflowed low tin plated steel surface.
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Fig. 3. Influence of CrEC on the alloy
formation.
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Fig. 4. Results of line experiment on the influ-

ence of alloyed Sn as reflowed on the alloy for-
mation during stoving.
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Fig. 5. Influence of Sn coating weight on the
alloy formation.
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Fig. 7. Relation between K and 1/7.
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(a) As Sn plating (b) After reflowed

Photo. 1. Influence of low-alloy reflowing on a morphology of Sn layer.
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(a) Ni: 0

(b) Ni: 16mg/m?2

Reprica electron micrographs
Photo. 2. The morphology of alloy layer formed by reflow treatment.
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Fig. 12. GDS in-depth analysis of plated
layer.
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B Cr {723 Sn e @l UCitigh, 84BL0oR
HZHEZEL, REOFBEECHELY L L AR X
h, SBOBRFFECHS.

4. & 5

Ni 77, Yoo EEEHDOXEHE LMo
B S LEB BRI L, UToO/HRLYE:.
1) Ni ffEE%4 Dmg/m? L LCH#HDDO %1%,

#81t Sn B2y 400mg/m? L Fciss & 5 ST
DL XY A — v vingwEd Cr #ifEo Fe-Sn 5%
ERREFALE LB TS Tk,

2) BRASD E51 vBETHEROAS/L Sn B8
#) 400mg/m? ITFEb X5 7v—51 v R T T
BT LB LIS BRI BB LB L e s, B
KA BORHEC D TEE L.

3)Ni 75, vadox®iE+o ki X, FeSn,
BETHZ2 Ni &%, %7 FeSn, (002) EH~DE
103 L B # 7 Fe-Sn 4408k L O+ — v
vin#tgre Sn/Fe RECHRINS. 4+ — 7 vinBic
X DERTS Fe-Sn A&OREEECKE NI 75,
Va0 IVETL, FCEB L VETTHEHE
DEHREELZ L.

4) F— T vinEEEo Fe-Sn &&4ER k4% Cr
PREDRAEEHL CrEC oF HEThy, CroX 3F L L
s, CrEC gl o — 7 v sk A48k Sn HingE &
DXL ERRH TRE D CrEC B KEMENRH D,
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