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Selection and Optimization Design of Permanent Magnet Brushless DC
Motor for High-Speed Surgical Power Tools: A Review
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[ Abstract] With the increasing use of high-speed surgical power tools, the research on driving motor, its core component, has
become more extensive. Permanent magnet brushless DC motors have attracted much attention in this application field due to their
features of small size, high efficiency, stability, and reliability. This paper introduces the composition and advantages of permanent
magnet brushless DC motors, discusses and compares the selection and optimal design scheme of the motor body, position detection
circuit and commutation control circuit according to the clinical application requirements of high-speed surgical power tools, and
pointed out the corresponding key technical difficulties and solutions. Finally, the key points of future research are summarized and
prospected, providing theoretical reference for the design and development of permanent magnet brushless DC motors in high-speed
surgical power tools.
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Fig.1 Principle of operation for a permanent magnet brushless DC motor

2 EHAEER SR
2.1 HHEF

HLMLE 1) A5 AR 2k O ALK Se 4
SE T AL S REGE P RER , ARAE TAEh &7 A i
WEBREFNIR R FE, SR ALIRCRE ST, FriliE
W R REELR . B B BRERAR DL BT RE T S

LA o ORI T AR A i R BELER AR
M g i R LR, I IR AR R A, (B P
B (11 RSLRE I ) MR AR R, R
BRI E ORI SR T2 B iaki G e
Tk 0 BAT BRI BUREAISE B 1 R0% , Lai SO 5E T
AR EE THOXTHLIERERTZ IR , X FURERN L,



AR TR ) 2023 4555 44 555 3 10) EFTIE <287 -

HALRCRIE R T 4.76%, TRIBHET 11.36%, PERERS
) TAHBEETE . Xu FH R A A TGO AR
REIR ST T T AT ISR L e B R 6 7 ) e A
F s REOH L REB RO R L R, BRI
W55 e e AR R s . 1 E R 25 Tl bR vERLE
MEEHE KT 30 000rpm B, 5 38 L B F R T HAR )
B AREME L 0.08mml"™ A, g A i ik wfe
SEA, WIRBR GRS A 4 10 18 BT S
i L FH 1 JRL R 22—

FEF RO IR PO E T AL R e, X
ML PERE R A F R E . RIS R EN R L
TR, L A RS e AR GE
KATEIRE . BT R R R (B RS
M, AR 2 Fras . JT RS SER R BA | BOGE bE,
{HHHLCR R DR I DR B A

™

(a) FFIAf# (b) FFF O

WGBSR ME AT DARRAR R HLARE S, H ] A
s PP R AR SN L R, (HEAER
22, BRI T MRS AR BT
SURDUNA RS, BRIRA AR S, e T
AREEVEL 2 W TR . TR ARG
T+ Al B TR A VR A A A e A o A sk, (R
il 15 0 5 2 A 7 A A 2 i 2 4 m T, Panchal
SRS ASHE T v A BB DL R, SR P A WG A D B
BRI M G0, MR MR 30 B, ¥
FEREN 1IN « m /hE] 0.6N « m, BRI ERE
45.5% . Anuja U5 o F A R BE( 2. 5mm Al 2mm )
WK BEARSE B R, R BEAR T 55.5%, IF
B INEORIRG 427 R T R S T WA P I A 2
CetE R mTH T, DR AR R AR AT R 2 B AT O R B R
RO

™~

(o) PRI AAIEH (d) MO

B2 AEXEFHEE
Fig.2 Slot types of slotted stator
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Fig.6 Arrangement of permanent magnets
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Fig.7 Sensorless detection circuit
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