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Development of a Shear Line Including a New Type of Combination

Leveller with Tension Device

Takeshi MAsul, Kiyoharu WATANABE, Hirofumi NAGANO and Yasukazu IGARASHI

Synopsis :

Recently, the demand of customers for the flatness of cold strip becomes more and more strict. Therefore
the effective shape correction device has been desired in a shear line for replacement of a conventional
roller leveller.

Introducing tension leveller on the upstream of a shear line is probably a reliable answer, but its invest-
ment cost is large and extra space is necessary.

To solve this problem a new type of compact combination leveller was designed based on the theoretical
analysis and experiments.

This consisted of non-drive stretch leveller, main leveller and double pinch rolls. Then it was introduced
in a shear line. Using this combination leveller, the strip is elongated by repeated bending under superposed
tension of pay off reel tension and idle leveller drawing force. Friction force of main leveller and pinch
rolls causes this drawing force. The strip of satisfactory flatness almost the same as that by tension level-
ler can be obtained.

This new shear line was first constructed in 1986 and has been working successfully. Now the same type
combination levellers are under designing and construction.

Key words : roller leveller ; shear line ; shape correction ; stretch bending ; flatness ; cold rolled product.
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(a) roller leveller (b) tension leveller

Fig. 2. Conventional leveller.
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Fig. 3. Layout of a shear line with combination leveller and double pinch rolls.
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Table 1. Specification of experimental appalatus.
Leveller
A leveller B leveller
Item

Work roll 40 ¢ X750/X11P 30 ¢ X520{X5P

Back-up roll | 40 ¢ X250/X13P 60 ¢ X40IX21P

Tilting Possible Impossible

Motor power A. C.5.5kW Non drive or torque motor 1.5 kg-m

Table 2. Main specifications of a new shear line.
Material | Hot, Cold, Galvanized | Coil weight Max. 30(t)
Thickness 0.3~3.2(mm) Line speed Max. 100(m/min)
Width 500~1 650(mm) Sheet length 250~3 100(mm)

Photo. 1. Side view of the experimental apparatus.
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pefore levelling A leveller

(Center Buckle)

A+B leveller
(Tension, £P=G.1%)

before levelling A leveller

(edge wave)

A+B leveller
(Tension, £p=0.1%)

0.5 ¢ X 300 w, o, = 20 kgf/mm?, Carbon steel

Photo. 2. Effect of tension on shape correction.
Table 3. Main devices of a new shear line.
Pay off reel Stretch leveller Main leveller ~ Pinch roll
Coil weight 30t 30 X 1800 X5 P=62mm 60 ¢X 1800 /X18 P=62 mm 250 ¢X 1800 /X4

L. D. 508 ¢, 610 ) 6H; 48 $X1 800 /X 18 P=52 mm Pinch force 9 800 kgf Max.
0. D. 800—~2 200 ¢ A
15kW 110kW 45 kW
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Photo. 3. Side view of a new conbination leveller
consists of stretch leveller, main leveller and dou-
ble pinch rolls.

Before levelling.

0.78¢X 1223 w
Photo. 4. Shape correction of steel strip by using a new combination leveller.
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Fig. A-3. Comparison between measured power
and calculated one.
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Fig. A-5. Flow chart for the estimation of tension
and elongation by combination leveller.
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