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Establishment of Process for Producing Dead-Flat Thin Gauge

Strips by Leveler
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Flatness of strip is the major requirement stressed by the users of the thin gauge strip. [t is widely known that a tension
leveler is effective to produce a flat strip. However, bow and residual stress appear after the tension leveling process of
thin gauge strip. In this study, it has been confirmed that the utilization of the roller leveler after tensicn leveling was
effective to alleviate these problems. In September 1992, the roller leveler was installed at the delivery side of the tension
leveler of the No.3 coil preparation line in No.l Cold Rolling Plant at Chiba Works, This established the technology to
produce “dead-flat” strips, simultaneously maintaining high-productivity and high-prime yield.
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Table 1 Definition and standard range of flatness and bow

B o Normal specification sheet Strict specification sheet
Schematic figure o= -
Height (mm) Steepness (%) Height {mm) Steepness (%)
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Fig.1 Effect of line speed on L-bow at tension leveler
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Fig. 3 Schematic illustration of increasing restcdual stress at

tension leveler
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a) Case of tension leveler
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Fig. 4 Schematic diagram of changing bow in leveling
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Fig. 8 Residual stress distribution by tensioning method
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Table 2 Effect of the leveling method on the quality of strip

- Residual

Tension | Flatness Bow i
stress
Tension leveler High O X X
Roller leveler Low X o G

Combination of
tension leveler and — )] - @]
roller leveler

{J:Effective X : Not effective
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Table 3 Main specifications of No.3 coil preparation line

Thickness {mm) ¢.1~-1.0

Ridssigesa

Tension real Trimmer Tension leveter

Strip
Width {mm) 457~1 067
Max. weight (t) 21
Coil | [nner Entry (mm) 406, 419, 508
diameter 1 Egir (mm) 406, 419, 508
Maximum speed {m/min) 1342
Material Mild steel (for tin
plate, TFS, GI)
—.E'\_nnual prorduction {t/moenth) 18 000
Pay off real
(%] 8 (&}
=
Weld\;r_‘—[_

Fig. 11 Layout of No.3 coil preparation line
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Fig. 12 Roll arrangement of tension leveler and roller leveler

Table 4 Main specifications of the tension leveler

St Thickness {mm} 0.1-1.0
P Width (mm} 4571067
No.1 unit {mm) 19
Work roll No.té um.t {mm) 22
diameter No.3 unit (mm) 55
1 No.4 unit (mm) 90
No.5 unit {mm) 130
Maximum speed (m/min} 1220
Maximum tension (t) 13.0

Table 5 Main specifications of the roller leveler

Stei Thickness (mm) 0.15~0.3
e Width {mm} 457~1 067
Diameter {mm) A0
W i \
ork ro ! Number 12{Top: 6, Bottom: 6)
Maximum speed (m/min) 500
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Comparison of L-bow distribution produced by tension leveler with that

produced by the combination of tension leveler and roller leveler
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