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Effect of different process conditions on the corrosion resistance of low
tin content tinplate

Chen Yimin", Sun Yu, Chang Shulin, Zhang Baolai, Mo Zhiying
(Shougang Jingtang United Iron and Steel Co. , Ltd. , Tinplate Division, Tangshan 063200, China)

Abstract: In order to improve the corrosion resistance of tinplate and better meet customer needs, the
effects of cosolvent concentration, alloy layer thickness, passivation film thickness, and roller
matching process on the corrosion resistance of tinplate with 2.8 g/m’ tin layer were studied. The results
show that the lower the concentration of cosolvent, the better the corrosion resistance of the tin plate
with 2.8 g/m’® plating layer. The thicker the alloy layer and passivation film, the better the corrosion
resistance of the tinplate. Different roller matching processes can cause differences in substrate
roughness. The larger the roughness, the wider the peak distribution range, the more uneven the tin
layer distribution, and the poorer the corrosion resistance of the tinplate.
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Fig.1 Rust condition of tinplates with different alloy

layers after 3.5 h neutral salt spray
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Fig.2 Rust condition of tinplates with different thickness of passivation film after 3.5 h neutral salt spray
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Tab.1 Rust point statistics of tinplates with different thickness of passivation film after 3.5 h neutral salt spray
AL LU B R/ TR/ PRIR T L5 i
R
(As-dm?) (mg'm?) (mg-m?) B4
0.5 3.08 3.07 90 LN
1.0 3.98 4.05 83 LN
2.0 4.88 4.68 60 N
3.0 5.01 4.98 46 /N
4.0 5.05 5.00 — —
5.0 5.03 5.01 — —
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Fig.3 Distribution of tin layer under different cosolvent concentrations
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Tab.2 Production conditions of tinplate with different roll matching process
s | PJ&(;*’E/ZU}?/ HM%‘»??IJ‘?Z_UE/ R R L%%}%J%Ef/ L%ﬁ%@ﬁ{“/ L%@M_ﬁ/
(g'L™h) (mL-L") pm (g'm™) (g'm?) (mg'm?)
FEfb 1 3.50/3.70 45 0 0.71 2.63 0.8 4.49
FEfR2 | 3.50/3.50 45 0 0.67 2.58 0.8 4.58
FEfh 3 1.66/0.95 45 0 0.60 2.84 0.8 4.94
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Tab.3 Roughness parameter

RS | R/um | R/um | R/um | (R,—R)/um | Ry
BESRL | 095 | 3.98 | —4.49 8.47 —0.07
Fefh2 | 0.88 | 3.60 | —4.84 8.44 —0.07
FEAL3 0.71 | 3.09 —3.47 6.57 —0.02
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Fig.4 Results of different roller profile
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Fig.5 Rust condition of the sample plates after 3.5 h storage in neutral salt spray tank

(a) Fdh1

243 PEHRBAFEIE

T8 3 A2 i BELAC S 3 9 Tk 2.4.2 vh = RSB A 1Y

(b)  FEdh2 (c) HEih3
Blo mHEEETHMREF 12 hEHRFEMBERL

Fig.6 Rust condition of the sample plates after 12 h storage in neutral salt spray tank
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Fig.7 AC impedance diagrams of three tinplates
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