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Vibration Reduction of a Household Mixer by Balancing for the Mincing Knife

Young Cheol Kim", Sang Kyu Choi’,

Jong Bu Kim"

ABSTRACT
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Fig. 1 Schematic of a Mixer with Mincing Knife
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Fig. 2 Cutting Knife

Fig.3 A Piece of Mincing Knife

Knife

Fig. 4 Centrifugal Moment Occuring at Mincing Knife
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displacement & rotation Constraint

Fig. 5 Boundary Condition for FEM

Table 1 Material Properties of Knife

Young Modulus 190GPa
Density 7877kg/m°
Poisson Ratio 0.33

Fig. 6 Stress Distribution at 12000rpm

Table 2 Centrifugal Force to x&y Directions

Fx

-161256.51 N

Fy

8094.32 N

Table 3 Calculated Static Unbalance

Us

0.10224659 g-mm

8

17713 °
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Table 4 Dimension of Mincing Knife

v R4 (r) 12.2 mm
SAHHA(R) 18 mm
g A1) 1 mm
AW FAHd) 13 mm

g 24X (py) 7877 kg/m’

A A A (p) 1040 kg/m’
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Fig. 7 Semiannular Shape for Balancing
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Fig. 8 Balancing Type [ by Semiannular
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Fig. 9 Balancing

Type II by Semiannular
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Fig. 10 Balancing

Type M by Semiannular
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Table 5 Dimension of Balancing Weight

me(g) | Rlmm) | r(mm) | ts(mm)
Type I] 8153 18 122 3.762
Type | - - - -
Type ] 5515 18 12.2 2.545
5 % A

=oE wAAd o AFo| APPL
87l 8l Fig. 89 Type [ dAto = HV’EI
AFE hEo] RFsYT. iz e 24
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Table 6 Vibration Test of the Mixer with Knife

PH4e | AeEx (AFNEE

T EE | RPM) |(pkin/sed)| (RMS, )

way (A% 11170 053 2.2

2d ma) 13120 0.43 25
WaHA g4 10720 1.17 4.1
2} 7]

g |TE| 12150 2.05 5.3
HAYF 2| 11100 0.50 21
o7

29 |T&] 12600 0.62 2.7
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Fig. 11 Acceleration Spectrum of Cutting Knife
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Fig. 12 Acceleration Spectrum of Mincing Knife
without Balancing Weight
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Fig. 13 Acceleration Spectrum of Mincing Knife
with Balancing Weight
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