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Characteristics Analysis and Performance Test of the Claw—pole PM Stepping Motor

Yong-Min You, Sang-Yeul Oh, Jick Kim
MOATECH

Abstract - The claw-pole PM(Permanent Magnet)
stepping motor has the advantage of the positioning
machine because of a relatively little step angle,
facility of control, and detent torque characteristics.
Although the research about this motor has been
progressed, it was difficult to analyze because of
three-dimensional  magnetic  circuit. This  paper
performed analysis of the static and dynamic
characteristics of the claw -pole PM stepping motor
using 3D-FEM(Finite Element Method). We also
manufactured the test products and practiced
performance tests for verification of the analysis
results.
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Fig. 1 Analysis model

1 4 2de] Alkg Jehw ok 84
wae) upo] Z&H(Bipolar) WH4loln|, ofx}
WAl 24 Az w4, adn ARAF FEYHE AH
stk

H 13| Do Alet
Table 1 Specifications of the analysis model
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Fig. 2 Detent torque characteristics
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Fig. 3 Holding torque characteristics

223 S5H0ISAD

2 dAFMEe 2H% ZHY $54 sy DA
24, 7154 2E A0 dis andsdch #HY i
& AA AuddM AP AF 300imAlE 200(pps]
& 29 719 Slmsec]Eet 97EAAN, ZEY EA
wals 4nEgd B34 Ass HAdxe ¥4 2 A
2 1Y 3.29 X 10 %kgm? o2 AANHUR HFE
AEANE HBIQA, 99 2 R a3 2R
o} 1Y 4)9 Zol, 83 A Ao] $23% AL HUsE
B3y 208lgf-cm)2M SECCY A<l visl o & )
FEAS siAg =% sy ZFgE F3, S239 A
AAZHoz ¥ & EA EEXE Hold, RE S 2¥Z
375°0) o wzA FHENEe ¢4 & Utk vE g 25
Fdldas § 29 F) B VEEA A Fdo
e eiXT, e AN Ea £E Y Fi5 B
Aol AL Hotatsd Tgol B 4 A} A
g9

e L
.y [ sece
I ~
X [] -, :
P A S T A TR A S
T[4 F AV 'QXM“&
d PAIC AN T 2 4 kS
G ‘{:C LRV Fm e
I '1 £ [ X w J
g &\’;3»( ol Y B 5
S mwd 1 R 5;‘. _;Wg o ‘U
BT ot
.20 4 ‘U N
o ) 2 3 H
Time{msec]
(a) E=
7 e §TI -
e M& xer SEGC
¥R 205
54 £ o Tl .
—_ [ W P ) £ ..p\.
3 ;.3‘ b : )" % ¥ L)
5 4 n{ .‘ y r P hﬁ s‘*;”; .
£ F L i AL Y Y
L A e ; L S R 4
- " k¥ K X&&J
1 F s
g T ¥
2 1 2 3 4 £
Timemsec]
(b) 93]

a3 4. SEH0ISAD
Fig. 4 Dynamic characteristics
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Fig. 5 PM stepping motor for scanner
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Table 2 Comparison of Static characteristics between
analysis and experiment
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Fig. 7 Pull-in and Pull-out characteristics

3.4 B
B dFode 2MuE €83 claw-pole PM¥ -
g e 54 @M 2 AE A & Aegs
Fsign) 339 e LHM-E B 2Y Ao o

B RE9 u}eﬂt« e39 29 B3 9 7)% BAe 4
Axgd A5HsbE B8 siHe 73544 §gAe ¢
8%, a‘i{“} thy] 53 Fee 28 Mg A
Fstgoh

~H3 REE Fagd nE BEa 4ol FaskA
ok s e] el e R Qlste] ofd widt A &G
Aot weA oW dFE viRE §d, Fuhgo
@2 ZEY 554 S ﬂﬁgsﬂurﬂok @ Aol

7

| Aael 2 |
B 03%"«% A AR vEAF A ATOA

ALAGEAWE 0 10007719)9) AUes FAIUS

do ot

o U

ret

]

{1] Takeo Ishikawa, "Static Torque Characteristics of
Permanent Magnet Type Stepping Motor with Claw
Poles", IEEE Transactions on Magnetics, Vol. 36 No.
4, pp. 1854-1857, 2000.

{2] Tatsuya Kikuchi, "Developing an FEducational
Simulation Program for the 97248 Stepping
Motor", IEEE Transactions on Magnetics, Vol. 45
Ne. 1, pp. 70-78, 2002.

[3] 48, “Claw-Poled zZe J7A4YEY ~dq e
A%l A A7, WAV FH sAdeuE =F
., pp. 929-931, 2001.

{4] Takasht Kernjo, Aldra Sugawara, "Stepping MMotors
and Their Microprocessor Controls, Oxford Science
Publications, ch. 2.4,6., 1994.

- 23...



