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Shape Design of Guillotined Shear Cutters for Steel Pipes

Haeyong Cho®, Sangmin Lee’, Jungkil Lee” and Yongyun Kim™

ABSTRACT

The guillotined cutting process for the pipe was studied in this paper. Until now guillotining mechanism can
not be practically applied in the industries because of the deformation of sheared section around cutting area, the
coarse sheared surface, and the burs. To find optimum shapes of blade, several types of blade were
experimentally studied. The cutting force normal to the axial direction of the pipe was compared with the
theoretical result based on the cutting energy. The experimental maximum cutting forces were very good
agreement with the theoretical results. It also discussed that the design parameters of guillotining system such as
the blade shape and the clearance between the blade and the die made effects to the deformation of the cutting
cross section area. The results show that the guillotining method can be applicable to the pipe cutting system by
optimizing the blade shape and the clearance between the blade and the die of the guillotined cutting system
with respect to the sheared pipe material.
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Fig. 1 Pipe cutting with wheel cutter
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Fig. 3 Experimental system

Fig. 4 Measuring system of cutting force
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Table 1 Mechanical properties of the pipe

Materials SPCC | Steel
Diameter(mm) 35 53
Thickness(mm) 1.2 0.3

Ultimate tensile strength(MPa) 420 330
Yield strength(}Pa) 350 285
Modulus of elasticity((Pa) 205 205
Hardness, Vickers(Hv) 126 98
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(a) semi-angle 22.5°

(b) contact-angle 45° on
the shear surface

Fig. 5 Shapes of shear blade for SPCC pipe
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Fig. 6 Shapes of shear blade for thin walled steel
pipe

Table 2 Mechanical properties of the blade

Materials HSS

Yield strength(MPa) 2374
Modulus of elasticity((Pa) 220.7
Fracture strength(MPa) 5836
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(a) semi-angle 22.5°

(b) contact-angle 45° on the shear surface

Fig. 7 Shear surfaces of SPCC pipe for each cutter
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Fig. 8 Shear surfaces of thin walled steel pipe for
each cutter
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Fig. 10 Shear surfaces of SPCC pipe for clearance
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Table 3 Measured Maximum load for each clearance

Condition Clearance(mn) | ¥ max (ker)
d : 35mm 0.2 839.82
t : 1.2mm 0.5 899.80
v : 30mm/s 0.8 899.80
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Fig. 11 Measured cutting force for clearance

A48 B3t ZEodzst Adgd o
AN e FAad ado)Fge AL ¢ 4 YAk
oozt 4845 A% JUE SHAAE
el sy, AdE a9 Heolrl gle AR gl
& 47 e ZYddAE (2mAEER SHe
Ae) Agstctn gzgct

111

o me Aid daEe vehd Reg Jdad

zto] S/t F 7)o AdE ol FrtatAT &
HHdd e Zaste Ae B F Ao
Table 4 Calculated maximum cutting force by
semi-angle
a(®) u(mm) 8(°) Fimax(ker)
30 50.1 98.64 848.92
45 40.6 113.65 826.26
60 36.3 128.64 796.44
70 34.8 138.66 774.83

Shearing forcetket)

Fig. 12 Calculated cutting force by energy method
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. 13 Comparison of cutting force theoretical and
experimental
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