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Effect of Tin Plate Quality on DI Can Fabrication

Hajime N1TTO, Yashichi Ovaci, and Hirohumi NAKANO

Synopsis:

Effect of the plate qualities was studied on property of surface lubrication that is necessary for DI

can fabrication.

DI canmaking energy was newly used besides the forming load as a means of evaluation on the
property of lubrication. It was found that the value of this energy could be a standard of the evalu-

tion to the die life of the commercial DI machine.

means of the valuation of tin plate qualities.

Therefore this energy was found valid as the

In tin plate qualities the factors that affected DI canmaking energy were tin coating weight, tin-
iron alloy layer amount, chemical treatment, sheet thickness, temper grade. Surface roughness of the
original sheet was hardly effective on DI canmaking energy.

But it was considered that surface roughness was effective on the die life. Because surface rough-

ness was effective on the tin corevage of the can wall at DI process.
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Fig. 2. Process for preparing samples.
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Fig. 3. Process of DI canmaking.
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Fig. 4. Block diagram of measuring DI canmaking
energy.
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Fig. 13. Cathodic polarization potential of #3
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Fig. 14. Scanning EPMA analysis (Sn and Fe)
of #3 ironed can wall of #15 tin plate.

7R (815, #25, #50, #100) I X OV JRARFKEAHE
(20, 50, 100348, ,) & /> 2 72 9 D H » TN DWTRD
7= 83- L T 2OV Otk ER L Table 11273
L. ZOEDPLHNERD 825 50 B KT T 5 &
SHTERR AT LHMER 15T [ U0 ] FER
RETRIDRLT W EB3br5b. ERKEBET OV
TWREHCEHNTEE DS §15 TR R & WiIBEtE

— 215 —



984 g &

% 66 4£ (1980) 7=

TR [\ f\ 500 cps

(Full Scale 5000 cps)
x1 Sn

X4 X3 X2

Tin Covering Ratio =(2'x; total scanning distance (500/) JX 100%
i

Fig. 15. Definition of tin coverage ratio.

Table 1. Tin coverage ratio (%) of #3 ironed

can wall.
Orisginal
. L
Tin “Roughness | 20 RMS | 50 RMS | 100 RMS
w:?gr'"lg (#inch) | (uinch) | (uinch)
#15 19.8 15.3 o7
#25 - 48.4 42.0
#50 50.2 - 43.2
#100 - 69.2 56.8

Table 2. Forming energy deviation per tin coating
weight #1.

Stage #1 #2 #3
Redraw Ironing | Ironing Ironing

Energy | + _ + _ + _ +
(joule ) 0.55X0.50-0.2470.52 |-1.08T0.90(-2.44F0,55
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Table 3 IFHREMEHE 20, 50, 1005Y5., %> 7
VO EFIRKREME 155 Y2 0 O TEREK - %
W EN QLR R LA 0THsD. BECEHET -
BUHMNEREDOHE LR THD. TDEILTFHE
ERERAEDOHBIZ XY, FWNEEHEEDOFEITRD
ITERICH-LICETERTEELERTVWS. HHEOD
ERedraw, E#1 253 % S80I REHE OB LT
ERedraw (3 figfn, E#1 13 o TH D, ZOHED
HEPITHLE DT Eoral WRPFEEE LTV E W
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Table 4 3 FRETEE 20, 50, 10035, D% 7
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Table 3. Forming energy deviation per surface
roughness 1 RMS (g inch).

St
age Redraw | ™ Ironing |2 Ironing #3Ironing
Energy
J‘°ule/1RMs> 0.84*0.23 | -1.14%0.71 | -0.75%0.65 | -0.71% 1.0
(tinch)

Table 4. Change of surface roughness in each DI
canmaking stage (RMS::.---p inch).

INominal Surface| Tin Coating| Original Redraw #1 #2 #3
Roughness Weight Skeaet Ironing | lroning | | roning
#15 24 2y 24 34™

20RMS #50 28 24 | 40 3.2 3.2
#100 24 25 40 28 3.2

#15 90 88 | 124 41 25

100RMS #50 106 82 9.2 3.2 2.8
#100 116 104 | 104 5.0 3.0
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