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A Study on Standard of Performance Evaluation for Paper Shredder
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I Abstract

The purpose of this study is to introduce the standard of the durability and evaluation method for paper shredder. The
major evaluation criteria include shredding capability, shredding blade (or cutter) hardness and edge roughness, and durability.
Due to the difficulties in assessing the durability directly, performance deterioration of the shredder was assessed by measuring
the torque variation along with the variation in shredded chip size and load, thereby proposing the indirect method of

assessing the paper shredder durability.
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Table 1. Test condition for shredder

Tensile width hight
v;orkpiece Strength (mm) {mm)
TOPEIY | 5gim? | 210 297
Yield | Tensile o
Cutter SS45C Strength | Strength C (%)
Property 205 | 410 | 449
(MPa) | (MPa) '
Yield | Tensile | Shear
Aixs SS400 Strength | Strength | modulus
Property 235 | 400 | 793
(MPa) | (MPa) | (GPa)
Qut-put 200W
Motor gnp 1720
ear ]
ratio 30:1
Method of :
Power transfer Chain
Torque 29.2964 (N-m)

Aixs radius 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)

EAMDd7lE 3A T F(power), FHHLF(power
connector), A4tH(cutter) ¥ Ao E(control) LA H o] U
oo Fig. 13} Zt}
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o BAYE oo, BAnal] T2 EAWNE 2
57| Ysto] BAHE7) Aois)2o] ICY(PICIECTIX)
9] Analog Y8459 AH4E F4stgth

Z9tAI 3= National Instrument jit 2] Resolution 16bit,
Sampling rate 200kS/s¢] PIC 6014 DAQEEE AN
t}. Sampling time-2 2F 100S/s0} 3, Sampling Duration-2
10secolth, Algo] AME AE71e] AR Table 1.3} 2.

] 0 0L

Typel Type2 Typed Typed

Fig 2. classification of cutting chip
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Table 2. Classification of chip size at standard(DIN 32757)

Ordinary .
DIN1 Document about 11.8mm straight cut
DIN2 gompany about 5.8mm straight cut
ocument

DIN3 Secret

Document  |200ut 1.9mm straight cut

Important scret
DIN4 Document 1.9mmx15mm cross cut
DINS Top secret 0.7mmx9.5mm cross cut

Document

Measure a Chip
with vision system
1
Edge detect with
Laplace filter
1
Linear Curve fitting
(Least square method)
1
Detect intersection
point at two line
i
Measure a length
(point to line)

Fig 3. Flowchart to measure chip's distance
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Fig 4. Diagram to detect intersection point at two line
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Fig 5. Diagram to measure distance at two line
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Fig 7. The graph of torque-load and curve fit's result
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Fig 9. Diagram of shredder's cutting load
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Fig 10. Shape of cutter
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Fig 11. The graph of angle of twist
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