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(System Vibration Analysis Using Cowponent Synthesis Method)

(Seoggwan Kim, Sungdae Kim, Keesoo Lim)
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a) Main vibration frequencies when
refrigerator operates (Unit:Hz)

Part name |1lst Mode|2nd Mode|3rd Mode4th Mode

Compressor 60 120 180 660

Base plate 60 120 180 300

Side plate 60 120 180 720

(b) Noise source (Unit:Hz)
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Frequency Noise source
120, 180 Side plate vibration
300 Compressor
450 Fluid flow
600 and above Compressor

Table 1 Vibration and noise source

(a) 1st natural mode of
compressor baseplate (90Hz)

(b) 1st operating mode of
compressor baseplate(60Hz)

Fig. 2 Vibration modes obtained by modal
testing

Fig. 3 1st natural vibration mode obtained by
finite element analysis (87Hz)



1st Mode 2nd Mode 3rd Mode
Exp.|Analysis|Exp.|Analysis|Exp. |Analysis
90 87 132 142 246 239

Table 2 Comparison of experimental and
analytical results (Base plate
natural frequencies, Unit:Hz)

1st Mode 2nd Mode 3rd Mode

a9 150 248

Table 3 Natural frequencies of baseplate
after assembly (Unit:Hz)
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Compressor and mount Base plate
spring|nat-| vibra- | spring |nat- | vibra-
const.|ural| tion const. [ural tion
(N/m)|freq| ampl. (N/m) |freq.| ampl.
(Hz)| (mm) (Hz) | (mm)
356727| 30 [ 0.0620 | 1197973{ 90 | 0.0388
39636| 15 | 0.0592 | 1197973| 90 | 0.0175
356727 30 | 0.0707 |10363090{ 200 | 0.0101
39636( 15 | 0.0597 }10363090( 200 | 0.0025

Table 4 Effects of the stiffness of
compressor mount and baseplate
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Fig. 5 1st natural vibration mode of the
stiffened baseplate (151Hz)
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Fig. 6 Finite element model for system analysis

frequency| lst Mode | 2nd Mode | 3rd Mode
condition |Exp.|Anal.|Exp.[Anal.|Exp.|Anal.
before 90 | 87 132| 142 246 239
assenbly
after 99 | 98 150| 144 | 248} 244
assembly

Table 5 Changes in the natural frequencies of
the baseplate when assembled with other
parts (Unit:Hz)

1st Mode 2nd Mode 3rd Mode

172 199 273

Table 6 Natural frequencies of the stiffened
baseplate when it is assembled
(Unit:Hz)
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