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A Study on the Characteristic of Noise and Vibration
in 3-Phase Induction Motor for the Forklift
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ABSTRACT

This paper is studied the noise and vibration characteristics analysis of the three-phase induction AC motor of the electrical
forklift. And we suggest the method which the reduction orders the noise and vibration to be the mechanical. In other to
investigate these characteristics, we considered the mechanical characteristics, the electromagnetic effects, and these
interactions. In mechanical, we studied the characteristic of the stator, the bearing supported condition of the rotor, and the
sound radiation. In electronically, this paper is considered the harmonic effect which is related the magnetic motive force (mmf)
with respect to the characteristic of the slot number of the rotor and the stator and the pole number of the motor. Finally we
investigated the overall noise and vibration of the induction motor by relations between the electronically harmonic and the
mechanical resonance of the stator. By the analysis of the generally three-phase induction motor, we suggest the design

methodology to low noise and vibration.

AR 5
A A7
SEEC R

of

ol

it

N

il

rr

A% AAAANA
TS TEANA
S0l wepy T
Ak AARE e A

[
s
2L

i
oX | mx

o
£

A R
o

®
1

g
z

I

a fo O off
o

1o Hido KU oz W orfr &
ool
O
=2 =
_O|L
)

=

Ho
off X b~

tlo f2 S O dfo
T
T

QA 72

A7 A A=E
ds2 AAH

R

ru ot oN
)

lo
i

2
Hu

rlu

£ e

o
i)
=2,
2
=
il
fo g

Sia Y

in)

o fo 3 [» tlo 2 4N B+ o & pft to
oX,

50, ol
<

LIRS
e ol
o
X
L
&

A AAAAME= AC BE 9 DC RE7} 5%
AHEE | o]l Aol BEA4do] 4] DC EHE
FE AFRSIAAT =S Ax Wt 9@ e &9
witel A AC EEE wpye] 7ka gtk AC
RE= DC EHel vlal] 27} 1hedato] s A
27k Aol ey w2 =95 s d714

A EHS oM REE AASA =Hd )7
2o 2% % Q%] WAL ol AAR TE
Aol Gge 7oA Ak 53] 2EE AT 1)
NEAA A sa AV1AA SR wele
) WE we BAZL wAgsA Aok 44717
QL Ehel A R AEFHAR FEA A
t 99 agostn Qudsrg 71435

E-mail : woohyung@hanyang.ac.kr
Tel : (031) 501-4590, Fax : (031) 406-6964
FFhstnl 7)Aokt

764

o £ AA FHolY] WEe] Buw 48
of ola &g U FFo] WA .

® oA BAe A% AAAE 34 FE B
Bl 2g W A% S EAsti, Az AR
B mHE A @ 5 dE €S Fuss 2
ofth. olF e AF AANA wEzRE B
e £E W AT JEE 53 T Lol
AzgelAe] BE BYe $A4 S wFel v@
Agow wEAA WY & 5 Yt £ W AE
AT F% & Rolth AP Fotol 28
B &% ARE A7H, AAA, @79 A1
BEHQ G A WAT Aotk wE
A A SRS nAA s By T 5
e AN B BAHAL, £ % AFO
2 40" 5 e 129 RS §38 Zo|
ohoEE, REE Sd%e] 5o oA Fol
AgHa wE e FREel 540 93 F2o| 1
G Q7] wEel A Aol W wlojP el 7]
AZel 542 24 @ ol sARoR A7
29l Pol AR E4NY FEAOR £E
W AES FUT 5 QEAE BAS ol A
AR Az 2 @GN AW At ol
Ao WAL 4+ gt £ W AFY AAES
Hamste] Akg ANEF LEE AAT & Yt

Fig. 1 Electrical forklift and 3-Phase Induction Motor
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(b) Order analysis plot
Fig. 5 Driving test result
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(b) Waterfall plot of the noise spectrum
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(c) Waterfall plot of the vibration spectrum
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(d) Order plot of the noise spectrum
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(e) Order plot of the vibration spectrum

Fig. 10 Modified motor test result
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