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The research on the reduction in vibration and noise of the stepping motor
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The purpose of this study is a noise reduction of stepping motor. By laminating the silicon steel plate, the stator

makes it. Therefore, the material property was obtained by carrying out then, experimental mode analysis and theory

modal analysis material property anisotropy. The structure in which stepping motor rotates every step can simply

realize the position control. The rotor has the velocity fluctuation by repeating acceleration and deceleration, and it

becomes a factor in which the vibration is generated. The load point displacement sensitivity was obtained by FEM in

order to reduce this vibration, and the structural optimization for the purpose of the rigidity improvement was carried

out in respect of the stator. The vibration reduction is tried by the rigidity improvement.
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Table.] Experimental modal analysis result 2000

Mode No. | Frequency (Hz) | Modal damping factor (%)
1 2323 0.151%

0
2595 . 762% 0 1000 2000 3000 4000 5000 6000 7000 8000

2848 . 120% Calculation (Hz)

3142 - 435% Fig. 2 Comparison of calculation and experiment
o808 - 2225 (Anisotropic material property)

6631 L 127%
7073 . 050% 4 RT—2—DEEREL

4-1 FEREMBREORH BHORWERMET TOLEAMI,

1000

0

N[O W N
QOO |

3. EME— FRETEM T

AT — 5 IRERFIR LB L TIE->ThBDT, SHH [K}x}= {1} )
MEHEEAZ BV D EEREHEDIREC B LR LR

STLES. £2T, EFHMEEEZHAVTERTELN Z T,

-EEEISES Lo CHREE L EE L.

LICEFMEMEFEEZREVWV-b0%, M2 IZIIEELT [K] - AT
BEAFEMEREEEROCZ b0 RT. B TIEREL 20%0 {x} D BRI Y R L
#EA HAAN T2 b D23, K2 TR 200DHBAIZA o 7. {r) SRS R

A AR FESEREE 12 HIRSHESEFERCE 006—3.10,11,)1/#ET)

— 221 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

F 2R ER o THO L, WENZ M (/] LK
a2 L TARE L ThIE,

[&°x}+ [k e} = {o} (2)
BELC, Wi [K]o#Fsl (K] 2#i
b} = -l [k i} (3)

TIT, MERLIACEMRENMERATIE L, WEAE
Lz x, L, REEKE L THLIEROBHEELTRATUIL,
ET RN —DEREBICLAMHSFERIIFOEEDOES
RNVF—BEITRD.

PERERERFEHRICTHIE,

{x'p }= —{e} (4)

IIT, REREROEIRAF—FE LA FIN
MTHB.
4-2 WmREEFHZ X @) L0, EzxAF—BELRE
LT, REELAVIZEIAEMORELZELANIE, B
BAZREVLY BEOWMESAEMIZTEODOEELER
BEXZ MD)WV ARNDFI L CHRBEFRENRES.

GREREEENFRINE, BREEERETRT I EICLD
BEEEENRES. ZOREEFELFEAIHREL THA
EREEN 21T 21T, BRERICIVHEAEMNEEET
x3.
4-3 RT—E—DOBREE HEETTALER 3 IZRT. £
ALERT— 4 —DOWEOFRERETT LITTRT=A
HRERTHY, EFEHIL 32,203 T, #EAEHKIL 66,899 Th
5. BEII/NDEICK 3O L S ICEEF BN, N EE 20
BHDOT, HEALMBEITNZNAOWHEIIHT HES
FNF—BEERD, TNEADLEITIIE L. Lo
T, REXTEIFEOH CHEIZTTNVOEE KL 21,
20X 32, 203 DIFFIZ 72 = 7=,

YR LS EIIEE IN 20272 & & O/NE LSO AIA
1. 98E-3mm 2> 1. 0E-3mm {272 5 £ TIT o 7=. R E B ED
HEMIIIMADOTIR & RRAID/NEDALE Z R LT-.

Fig. 3 FEM model
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Fig. 4 Comparison of un- change and change
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Fig. 5 Frequency response analysis (Displacement)
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