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Improvement of Thrust Force Characteristics by
Micro-step Drive of 2 Phase 8 Pole HB type LPM

Kim, Sung-Heon’, Lee, Eun-Woong™' Kim, Il-Jung**, Jo, Hyun-Gil***, Lee, Dong-Ju*

Abstract -~ After finding the harmonic
components by measuring the thrust force, which
affects high accuracy position control during
micro-step . drive ‘of LPM, the exciting current
was calculated to remove them. Also the detent
force being induced by magnetic flux density of
permanent magnetic was measured. It was
comfirmed that the tooth and slot width was
designed properly throgh the analysis of detent
force.
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Fig. 1 Magnetic equilibrium circuit of LPM
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A4 AT ArFPAIRNERE FHE Al
stelt EASS, & PP Bl tistd Wm,
Waeol digted 73 74 ¢ 43 288
.

AWy | dWg | AW | dW
=& Tk TTa Tk

~ BT Ero s 0

A% Bd] dgte] AREF] 8 Ar] ey
A Wa, We 258 $8& 78

Fi:fix_-?—dxd (1D

F; (12)
3. %2 sS4 =Tt HY

432 B4ol £Hd 1z 42 2NE Favl
A4 FFTH4E aa.

3% 3% 29 4t vhlazay FEA 33
Nt R mE%) $854¢ vshat

2% 49 FFT siddagoA 7Neset 2 nzs 4
29 ZNE ¥& + I 44, FFY E4L dF
I ol A (13)ez TAFY # Ut

F(x) =k',sin(-2§x)+k'zsin(~4§x)
+k'3sin(-62—7,rx)+k'4sin(§;—r-x) (13)

B A% [kaf)
o

&
O

i
0 03583 1167 175 2333 2917 335
5 Y [wa}

-7

29
334 54

Fig. 3 Static thrust force characteristics
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— 84 A 2H T A resultant thrust force
- 2lent fundamental

— A 2R AN} 2nd harmenic

— A 3znRot 3rd harmonic

-- M4z zxut 4th harmonic
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Fig. 4 Thrust force of fundamental and harmonics
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Fig. 5 Permeance model of LPM
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Table Demension of LPM
A E ‘t | 1.5mm
£3 5 :s | 20mm
239 Hol g | 0.lmm
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Fig. 6 Analysis of thrust force by FFT

FTAN @ dREH dEA AUNE vl
3] 2 d3E 29 7o EAEHAG

AN A

N\

QL {kar)

T % im) v

Y 7. 3AELA R UYEY
Fig. 7 stantionary torque and detent force
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Fig. 8 Exciting current removed harmonics
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Fig. 9 Thrust force curve removed harmonics
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