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Explanation of Limit in Shearing Capacity

of Drum Type Crop Shear

Takushi Nakada, Kiyoshi Takagi, Kazuaki Hamada, Akira Toyokawa, Yasumichi [to, Yushi Miyake
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Synopsis:

Recently low temperature rolling is adopted at the hot strip mills
for saving evergy and increasing product yield.

Therefore, sheet bars rolled by rough rolling mills have become
thicker in size and an increase in the capacity of the crop shear is
demanded. The authors have studied from many kinds of tests on
the drum type crop shears at Chiba and Mizushima Works, corrected
the shearing stress value which has been used so far, and reinforced
their capacity and also make clear the limit in shearing capacity of
the drum type shear for the operation.

As the result, the following have been clarifjed.

{1} Shearing stress at the drum type crop shear

{2) Bending moment of the drum necks

(3) Relation between shearing speed and the speed drop rate
(4) Influences of TAF on the drives

Through this increase in the capacity of the shear fuel consump-
tion has been reduced by 8 x 10° keal/t and product yield has been
increased 0.12%.
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Fig. 1 Schema of conventional crop shear (Chiba No.1 Hot]

Table 1 Specification of conventional shears at hot strip mill line

Item Works Chiba No.l Chiba No.2 Mizushima
o Type - Drum [Single knife) Dreum {Double knife) Drum {(Double knife)
Sheet Thickness (mm) 25 32 35
bar . Width  (mm] 1270 1900 2 200
Drum dia. (mm) 609.6 711.2 815
Muotor C 150 kWX lr

205 kW /410 kW < 1 250 kW /500 KW X 2

Evaluation of
the capacity

Theoretical
approach

Measure
Motor revolution
Mutor current

Spindle toryue

[nertia energy

Mechanical strength

Speed drop rate

Theoretical / Practical
capacity k capacity

Corrected ,

Shearing stress

Fig.2 Flow chart for examining conventional shear capacity
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Fig.3 Relation between drum shear and plate
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Caleulation of knife gap

I 1 Measure

Table 2 Safety factors for fatigue limit when nominal
maximum plate sheared
Item Works Chiba No.1 Chiba No.2 Mizushima
Drum 1.07 0.65 0.79
Drum gear 1.38 1.50 0.68
Spindle 0.94 0.65 1.07
Reduction gear 0.94 i 0.74 0.86
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Table 3 DTractical capacity of conventional erop shear

Ttem Works Chiba No.l Chiba No.2 Mizushima
Sheet Thickness {mm} 25 (23} 32 (26) 35 {23)
bar Width  {mm) | 1170 (1270) | 1544 (1900) | 1457 (2200)
), z?ninfzfnt]zpr:{mgth Drive shaft Drive shaft Drum gear
Material to be .
D eared 5841 8541 5541
Temperature (*C)
® at shearing 909 900 500
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Tabie 4 Specification of the new shear

17 Designed torque

Works

Chiba No.1 Hot

Chiba No.2 Hot

Mizushima Hot

[tem
Type Drum {(Double knife) Drum (Dauble knife) Drum (Double knife)
. 30 (S541  900°C) 43 (SS41 900°C) 45 (SS41 900°C)
Sheet Thickness {mm) Max. 35 Max. 0 Max. 60
ar
Width {mm) 1270 1900 2 200
Drum dia 609.6 813 815
Motor 200 kW x1 280 kW /560 kW X2 250 kW /500 kW < 2

Type of automatic
shearing control

Analogue control

Digital control

Digital control
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