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Manufacturing Process and Properties of Iron and Steel Foil

Nobuyuki 'TSUTSUL, Yoshihiro 'TANAKA, and Kazuyuki KOIKE
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Table 1. Specification of DCR mill.

Type 4 high 2 stand tandem mill

Back-up roll 1245-1 345 mm¢ x 1 168 mm (No. 1 Stand
1092-1194 mm¢x 1 168 mm (No. 2 Stand
Work roll 483-533 mm¢ X 1 219 mm

Mazximum rolling speed 670 mpm

Main motor 1500 kW DC (No. 1 Stand)
1312kW DC (No. 2 Stand)

Lubricant Parm oil, Tallow base oil
Screw down system Motor drive screw down
Bearings Back-up roll: Qil film

Work roll : Taper roller

Table 2. Kinds and features of cold rolled steel
foil.

Surface

Features
treatment

Type

As-cold -rolled foil with high tensile
strength. Relatively light forming such
as bending is possible. Heavy forming
is not recommended.

Non-treated

Zn plated before or after final cold re-
duction. This type shows good corrosion
resistance. Especially, Zn-last foil has ex~
cellent printing and laminating proper-
ties.

Fuil hard | 27 plated

Sn plated before or after final cold re-
duction. This type shows good corrosion
resistance. Especially, Sn-last foil has ex-
cellent printing and laminating proper-
ties.

Sn plated

Ductile foil with good formabilities (deep
drawing, embossing etc.) and adhesion
properties in printing and laminating.

Non-treated

Zn plated after annealing and temper roll-
ing. It shows excellent corrosion resist-
ance and adhesion properties in printing
and laminating.

Ductile Zn plated

Sn plated after annealing and temper roll-
ing. It shows excellent corrosion resist-
ance and adhesion properties in printing
and laminating.

Sn plated
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Annealing )»(_Tempering
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Rolling load (t/m)
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Material size . (,128mmt X 660mmw
Lubricant : Palm 15% emulsion
WR roughness ! # 1 Dull, # 2Bright
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Total reduction (%)

Fig. 2. Influence of total reduction on rolling
load. (42 W.R. Dia : 400 mm¢)
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Manufacturing process of steel
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Fig. 3. Schematic illustration of drum type
process of iron foil.
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Table 3. Examples of mechanical properties of
various foils.

Tearing  Bursting

Foil TS El
cmmty 0 GER e

Iron LX% 394 3 0.94

(30 pm) C¥ 369 3 0.98 94
As rolled steel L 609 1 3.17 159

(565 #m) C 673 1 3.41
Ductile steel L 321 26 5.52 265

(55 pm) C 309 27 5.33

¥ L : Longitudinal (Rolling) direction
C: Cross direction

(a) Deposit side of LF. (b) Drum side of LF.
(c) Top side of S.F. (d) Bottom side of S.F.

Photo. 1. Scanning electron micrographs of foil
surface.

Photo. 2. Metallurgical structure of foils.
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Table 4. Chemical compositions of iron foil
and steel foil.

Table 5. Magnetic properties of iron foil and
steel foil.

(wt%)
Samples C Si Mn P S Al B H
Foils i < (Cpm)
15pm 0.005 0.004 0.001 0.002 0.004 0.002 (Wb/m® (A/m)
) p#m 0.003 0.003 0.001 0.002 0.003 0.003
Iron foil  30,m 0004 0,004 0,001 0.002 0.003 0,002 Before annealing  UO% Egg "$§ 589 ase e
50pm 0.004 0.003 0.001 0,002 0.003 0.003 # : -
© - o%  Iron (50 pm) 1.50 66 8500
Steel foil 0.08 0.00 0.29 0.020 0.021 0.003 After annealing® Steel (55 #m) 1.03 151 2 480

Electrolytic iron 0.006 0.002 0.003 0.002 0.006 0.003
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Fig. 4. Weight change of various foils at high
temperature oxidation in air for 30 min.
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Fig. 5. Electromagnetic shielding effect of
various materials.
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