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VIBRATION CHARACTERISTICS OF SMALL DIRECT CURRENT FAN
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The object of this research is three kinds of small direct current fan. The causes of the vibration
under operation in a small direct current fan are an unbalance and a pressure fluctuation. The vibration is a
big problem in the use environment of a small direct current fan, and the vibration reduction of a small
direct current fan and the evasion of the resonance are requires. In this paper, the vibration phenomenon of
a small direct current fan was analyzed while operating, and the spectrogram of the object was obtained.
The phenomenon was understood by the Experimental Modal Analysis and Finite Element Method.

KeyWords : Modal Analysis, Direct Current Fan

1. ®E

Ty =R VTR AL, TY
[T TEREN B 2 o %7 R TH Y, HisgiimtEn
LM TH LR EORENRZE T bND. 77 F
—XZOHEE LTI, RSO - RO
N, FEE N E O TR T S B ANE HEH,
WERGSH], 22K OGRS EICEH SN D, Fi-mE
DRAT DREEDOLGATICKE L, RATEHENC &
ENTEY, ara—F Tl CPURERICHE S
, HEIHE T YU lcEIns.

BETIIENZENEL D Z L0, REID AWV
kv, IRENEELTCLE D Z &b RAEER S
MWEATDHZEND Y, WML IR E SRR A
LT WML CTHD EWVND) T ENDIoTWND. £
ZC, NRER T 7 =2 OKIEEME L, LR
GOEGREN KD LI TN D.

AHFFEClE ¢ 80 O/INMEWR T 7 T — X & k5
EL, ZO7 7 OIREBNBG OMFNT % EZERE — N
BriZ K VATV, JEERERIC ST 2 EBEEEIT 21772 -
7=, FEBR L RERIC, 3WoET AVEZATL, Hyper
Mesh 12X %EF/L{k & NASTRAN (T X % HREHEE
O [E B BT 21T > 72,

Fig.la ICFEBRMRTH D7 7 o ODEEKERT.

Fig. 1b (ZHlER 2 7~

JFRRszfT 201043 H 10 A
AT 201046 4 1 H
Copyright © 2010 Hosei University

Fig.1a Small direct current fan

Fig.1b shaft
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Fig.5 Frequency response function of fan
(Rubber hanging)
Fig.2 Test environment (sponge support)
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Fig.6 Modal shapes of fan
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Table 1 Characteristic frequency and eigenmode shape

1.006-05

magnitude of mobility(n/Ns)

Mode First First symmetry Second
1.00E-08 natural frequency(sponge) 140 .5[Hz| 168.9[Hz| 253 4[Hz]
L oor0r | natural frequency(rubber handing)| 146.2[Hz] 171.5[Hz] 256.2 [Hz]
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Fig.3 Frequency response function of fan (sponge support)
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Fig.7 Frequency response function of fan (sponge support)
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Fig.8 Results of spectrogram (sponge support)
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Fig.9 Frequency response function of fan
(Rubber hanging)
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Fig.10 Results of spectrogram (Rubber hanging)
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Fig.14 Frequency response function of fan
Fig.11 FEM model
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Fig.13 Test environment
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