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Improvement of Fluting Resistance of Soft Temper Tinplate by Temper Rolling of High Reduction

Kuniaki Maruoka, Naoki Yosuinaca and Toshio Kikuma

Synopsis :

Key words :

Soft temper tinplate produced by continuous annealing from low carbon Alkilled steel would be sometimes faced with
fluting trouble due to strain aging by solute carbon in product sheets. Temper rolling of high reduction could improve
fluting resistance of tinplate, but would work-harden it too much for soft temper tinplate. In this work, the effect of
temper rolling and overaging on the balance between hardness and fluting resistance of products was investigated.

It was experimentally shown that the softness of temper T-3 in product and the acceptable fluting resistance after
baking could be compatible in the continuous annealed sheets, the carbon content in solution in which sheets was
decreased enough by long time (120s) overaging, by using high reduction temper rolling.

This is because tinplate with long time (120s) overaging includes half amount of solute carbon, of that with short time
(60s) overaging, after overaging to show short yield elongation after baking. It is considered that all amount of solute
carbon in the annealed sheet contributes to the pinning of dislocations after baking, and that it has formed precipitates
on dislocations, not atmosphere any longer.
low carbon steel; cold rolled product ; tinplate ; fluting ; continuous annealing ; temper rolling ; strain aging ; solute
carbon.
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Fig. 1. An example of hardness distribution inside

coils.
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Fig. 3. Thermal simulation of reflow treatment.

condition and grain size of annealed sheets.

Sample | C Si | Mn P S Al N SRT | FT { CT | O.A.ime | Thickness Grain size
O[O ® (mm) | A.S.T.M.No.
A 0.055 | 0.018 | 0.24 | 0.010 | 0.011 | 0.054 | 0.0032 | 1150 | 800 | 700 60 0.32 10.5
B 0.055 | 0.018 | 0.24 | 0.010 | 0.011 | 0.054 | 0.0032 | 1150 | 800 | 700 60 0.33 10.5
C 0.055 | 0.018 | 0.24 | 0.010 | 0.011 | 0.054 | 0.0032 | 1250 | 890 | 680 60 0.33 11.5
F 0.055 | 0.018 | 0.24 | 0.010 | 0.011 | 0.054 | 0.0032 | 1150 | 800 | 700 120 0.32 10.5
G 0.055 | 0.018 | 0.24 | 0.010 | 0.011 | 0.054 | 0.0032 | 1150 | 800 | 700 120 0.33 10.5
H 0.055 | 0.018 | 0.24 | 0.010 | 0.011 | 0.054 | 0.0032 | 1250 | 890 | 680 120 0.33 12.0

SRT=Slab Reheating Temperature FT=Hot Finishing Temperature
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CT=Hot Coiling Temperature O.A.=Overaging
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Fig. 4. Effect of temper reduction and grain size on
fluting resistance.
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Fig. 5. Effect of temper reduction and grain size on
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