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The Study on Cutting Characteristic according to a Shape, Size and Array
of Cutter for Paper Shredder

Lee Wi Ro, Lee Dong Gyu" and Kim Min Ho™

ABSTRACT

The aim of this study is to find the best cutting conditions as analyzing cutting process of paper shredder and
shape of cutter. The test has been done variation of torque and cutting velocity according to load. When shape
of cutter and distance between cutter and shaft are changed, The variation of cutting force according to cutting
angle and load is geometrically analyzed. The result of geometrical analysis is presented that the radius and array
of cutter is the method to improve torque of paper shredder. In this paper it is presented as basic method of

design to improve cutting performance of paper shredder.
Key Words : Angle of twist(*] &3 7}), Cutting angle(22}ZHE), Cutter array(HEl'e ¥'E), Length of cutter
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EA A7 (paper shredder)™ A 52 F(power),
£ A EH (power connector), A DH(cutter) L A o]
F(control) T H o] At} o] FA Ai= AT
g AHH oz Addle FEoly, T ot
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ghol Azstel EHAGk ol & B¢ EHE
g3 d ANA REHE RE3) AAow Hajgk

o me mHY EXE 2P} ofdsu P
e F748 o), AolRe 1cHe A AL

e FAs3h
Aol AHg"E EAAD7]

A
o
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Fig. 1 Diagram to measure voltage according load
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Table 1 Specification of experiment machine and

specimen
Tensile width hight
Workpiece Strength (mm) (mm)
Property | 50/m2 210 297
Yield Tensile
Cutter | ggasc Strength | Strength C (%)
Property 205 410 0.30
(MPa) (MPa) :
SYieldh S’}l"ensilt}:1 S}clleair
Aixs trengt trength | modulus
Property 55400 235 400 79.3
(MPa) (MPa) (GPa)
Out-put 200W
Motor rmp 1720
Gear ratio 30:1
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Fig. 2 The graph of Torque-load and curve fitting
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‘Table 2 Calibration of Torque and voltage

Volt

™
Torque

(kef-m)

1.85011.883/1.970)2.032]2.1982.399/2.540|2.700

0.03210.12710.377]0.556]1.034)0.612|2.018 2.479

ZAHAAN ] BAF A4S Q) 959 2
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Table 3 Coefficient of determination according to oder

SSR 3)

2 __
B T 8ST T

oder 1 2 3 4 S
0993 | 0.99 0.998

R | 0926 0.998

»=—0.036+0.109x—0.071x 240.021x *~0.001x * 4%

AR E = Table 4°]9, P-value o 9)8le] 34
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Table 4 Analysis of Variance

ARE AFL ABEE Ful  RAUF
17 3 0814 0271 464450  0.000
o S 0003 0001
A 8 0.817
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Fig. 5 Diagram of shredder's cutting load

Table 52 A2tel A8 2702 AHAR
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Table 5 Cutting condition for analysis torque

Torque 29.2964 (N-m)
Aixs radivs 11.5 (mm)
Cutter radius 31.5, 29.5, 27.5, 25.5, 23.5 (mm)
Width of Xi 17.5, 21.0, 26.3, 35.0, 52.5 (mm)
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Fig. 6 Angle of twist according to cutter radius and
cycle length
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Fig. 8 Diagram of cutting force on paper
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Fig. 10 Free-body diagram of force on cutting point
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Fig. 11 Cutting angle according to distance of axis
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