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Steel Sheets for Can-making
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Abstract:

O JFE has been providing various types of latest steel sheets for cans. UNIVERSAL BRITE is one of the resin-film laminated
steel sheets for food cans, 182 cans and pail cans and is applicable to conventional uses, in the place of lacquered material
sheets, where cans are formed by drawing and seam-welding using lacquered tin free steels (TFS). Because resin film applied
does not contain any harmful substances such as organic solvents, its safety for foods has been completely assured. Recently,
requirements for diverse can shape designs have been increasing. It is very hard to manufacture so-called fancy cans, like
candy- or chocolate-cans, of numerous designs secured through vigorous forming processes and to which, ultra low carbon

steel sheets having high formability are applied.
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Fig.2 Cross-section of the laminated TFS for food cans
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Fig.3 Formability of the new film laminated TFS

0 300



oooo

Table 1 Evaluation method for meat release property
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Fig.4 Effect of surface energy on meat release property
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Fig.5 Effects of various surface-modifying additives on meat
release property
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Photo1 Cans made from the new film laminated TFS
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Fig.7 Influence of PE ratio in adhesion layer on (a) cross-cut
part corrosion resistance and (b) film adhesion strengh
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Photo 50 Results of humidity cabinet test (Temperature : 3000 ,
Humidity : 70 - 800 , 3d)
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Table 2 Examples of corrosion resistance test

Lacquer (Inside) Without lacquer
Water paint Detergent Soy sauce NaOH Ethyl alcohol Recycled thinner
JFE CLEAN O ©) O A O ©)
TFS O O O O-A O ©)
O : Good, A : Fair 50°C X1 month
Cr hydroxide DD2.8g/m2DDDDDDDDDDDDDDDDD
Metallic Cr* ooooooo
Metallic Sn
i @ooooo
Il T pgooobooooboooobobooboooobooa
Base steel pgodoobooooobooobooooboooboa
Fe-Sn-Ni alloy A 0000 TFSO0O000000000000000
base steel Ni diffusion layer
(b) TFS (Ref) 000 O Table 2[1

*Metallic Cr coating weight
JFE WELT < 10 mg/m’
JFE CLEAN > 30 mg/m’

(a) JFE CLEAN, JFE WELT

Fig.10 Schematic cross-sectional views of JFE CLEAN, JFE
WELT and TFS

Available current range, ACR (A)

40 45 50

T
H
'

55
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JFE WELT

TFS ACR: 0

Wire speed : 20.5 m/min, Frequency : 180Hz

Fig.11 Weldability of JFE CLEAN in comparison with JFE
WELT and TFS

Dynamic friction, u
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Fig.12 Surface friction of JFE CLEAN in comparison with JFE
WELT, tinplate (TP) and TFS
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Table 4 Influence of mechanical properties on difficult forming

Usage Influence of mechanical property Degree of Difficulty of
YP TS El r-value Ar n-value forming forming
Gas tank O — O (@) — A Low Middle
DI can — O A (@) (@) — Middle Middle
Gondola can — O (@) (@) — O High High
©) O A
High Low
Influence
Table 5 Influence of mechanical properties on formability
Mechanical properties .
Forming trouble Thickness
YP TS T-El n-value r-value
a-breakage
(Deep drawing) - - - o © O
a-breakage
(Stretch forming) - A © O A O
Bend breakage — A O A — ©
© 0 A
High Influence Low
Table 3 Required properties for fancy can 3.0 F
o
Property Effective factor 8 28} -
Formability Mechanical properties, Roughness £ I r ;Vflue 125
No oil canning Thickness 2| TTTee—ll L TThees
3 24 | ————Pp 5—xaluc 1207~
Beauty Roughness, Appearance of material £ T 7 TTe=al_ T TTee—___
Multi-layer g 22t T pgae: 15T
wl-ay Shape of material =
paintability £ -
— 20 |
1 1 1 1 1 1 1 1 1 1 1
Table 6 Average values of elongation and 7-value 0.04 0.06 008 010 012 014 016
. Coefficient of friction, u
Temper grade Elongation(%) r-value
TICAL 42 1.69 Fig.13 Relationship between coefficient and limiting drawing
T2CAL 41 1.66 ratio (LDR)
T1BAF 40 1.52
T2BAF 38 1.49 gogobbbbooodooooooboobooboobobboooa
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1) The technology of tin plate. London, Edward Arnold Ltd., 1965.
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