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NOISE REDUCTION OF STEPPING MOTOR

HEOEHE? R MY B B2
Mituo Iwahara, Takuto Yao, Akio Nagamatsu

DIEBOR R e TR e R AR T S s e
RS S R i e

The stepping motor which rotates every step can simply realize position control, and it has the
characteristics of small size and high torque. For high performance equipment, small size and low cost meet
the requirements, and so it was used in a very wide range of applications. However, when driving, the noise
is generated. In this research, it was aimed to decrease the noise by investigating, and improve the cause of
the noise by the sound and vibration analysis. And production of finite element model is tried for structural
modification of entire stepping motor.

KeyWords : Stepping motor, Modal Analysis, Noise

1. #
AT BT, FREE R S S TED D M
fHICT&, /INUTE V2 DR LN D R A - T
W5, T, HaroEtkek, VL, KX b
{LDOERIZHEA L, FEFITIRIASWVHBICEDILD L9
ot My mk, EISETENER ST T
DN, BT CIEE SICEES), (KBTI HiLn=
— ANEREND L 927 o 7. IR T EG AL Ok
H RS ElTx T D ENRE S, BT IR O
fifi BRI D AR L0218 JEL ~ D B 72 £ D

BEHINDLHIZRoT
AWFEDO BT AT v o 7 e— 2 —DOIREE S Fig.1 Stepping motor (PK566H-B)
ThsH. EFxge LIEs5HAT v B 7 E—4%—(0 aoro0

tHil, PK566H-B) % Fig.l (2R3, W, TDOAT v

[ e Al B AR B VS R, /N SR

EHBEDET, N Ty FHLL 2 5TND.

ZDOAT vy B TE—F—k i KARBEREITH

%7V AR FE 3000[Hz] (360[rpm]) Tiffs X H7=KFD

FIERE OFER% Fig.2 (TR7. W, ZOEEEHTO

FEARJEFENE 300[Hzl T 5. HIEREL Y, 2400, —

3000, 3600[Hz] (I TEENKE 2D LEDBDH _—

) 71': . ' [ 1000 2000 3000 4000 5000 6000
- Frequency [Hz]

Z ORERZE I, IREVIENTIC L 0 BEE OJRK % 4

L, WiEEdET 52 & CREOEEE Big L. Fig.2 Sound pressure

1.0DE-01

1.00E-02

1.00E-03

Seoundpressure fPaf

1.00E-04

JiFa A+ 2010423 A 10 A
AT 201046 4 1 H
Copyright © 2010 Hosei University


http://hdl.handle.net/10114/6071�

142

2. EBRE—FE@EH

FEBRTE — NARHT & 1F, IRENUR CHIE L7 7) &
ISEDFBRT — R E T 5 Z LIk - T, ZOHIC
BN TIRED Ao TV AEET b b EA IR
B, HAE— REOEEORE SZHLMNCTH D
ETHD. ARNINHRESBEIT, £ 27UV AN < —
ZRANTINEL, IEE Y 77 v 7P TInEaB 5.
FIEERBR TR D) LISE ORER R D, FFT
TFTA P L VE BTV, B EOSE B
ZRD D, FTERERIL 5 BEETITV, B— RERED
RIE&E{T- 7.

AT BT —H — ORI AR T 5720
W2, B —IClAAENTRIECO v — & —,
BLORT =& —EHOERE— NEITZ1T O . 3k
FHiEE, v—F— %M&®&ézfyyf,x?~
H—% TN L DB THREZERREIZ L. IR
FEOINEIZ125, 24T B, Table 10 0—4—%
FORTF =2 —DERFERE, mEEROJE R
S 3N

Table 1 Natural frequency and frequency of high sound

pressure

Parts Natural frequency | Frequency of high
[Hz] sound pressure [Hz]

Rotor 2444 2400

Stator 3063 3000

Rotor 3587 3600
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Fig.4 Comparison of accelerance of rotor

100E+02

—26N
—&61N
B5N

100401

1O0E+00

Accelerancefmi(N "2)]

1.00E-01
Ll 1000 2000 3000 4000 5000 6000

Frequency[Hz]

Fig.5 Comparison of accelerance of stator
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Table 2 Natural frequency of rotor and stator [Hz]

Parts Mode 26N 61N 85N
No.

Rotor 1 2444 2809 2931

2 3587 3809 3836

3 4833 5221 5378

Stator 1 3063 3335 3479

2 3856 3944 4060
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Fig.7 Comparison of sound pressure
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Fig.8 Comparison of acceleration
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Table.3 Comparison of sound pressure level

Pressure of Sound pressure level Difference
springs [dB] [dB]
26N 715
61N 67.4 -4.1
85N 64.7 -6.8
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Fig.10 Comparison of acceleration
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Fig.11 FEM model of stator

Table 4 Natural frequency of stator

Mode No. | Experiment[Hz] | FEM[HZ] Error[%]
1 3881 3941 15
2 7546 7553 0.1
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Fig.12 Comparison of stator’s modal shapes in experiment
and calculations
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Fig.13 FEM model of rotor

Table 5 Natural frequency of rotor

Mode No. Experiment[Hz] | FEM[Hz] | Error[%]
1 3438 3454 0.4
1(symmetrical) 3675 3812 3.7
2 5250 5197 -1.1
2(symmetrical) 5425 5384 -0.8
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Fig.14 Comparison of rotor’s modal shapes in experiment
and calculation
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Table 6 Natural frequency of stepping motor

Mode No. | Experiment[Hz] | FEM[HZz] Error[%]
1 3035 3129 3.0
2 4223 4238 0.3
3 6167 6039 -2.1
4 6606 6932 4.9
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Fig.16 Comparison of stepping motor’s modal shapes in
experiment and calculation
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