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Abstract

Aiming at the characteristics of robot application, a technology research on 100 W level frameless
motor for robot field is carried out. Taking the load characteristics as the starting point and taking
the performance as the landing point, the design of the motor is optimized from the point of design,
material selection, electromagnetic characteristics and thermal characteristics.
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TAHEENUR —FF B AL, TARRER/N, EER. MER. SH%E. IXERRNMNALE
Mih, EEERE, EPEEASCT . BITHLEE A AR M B ANUHEE RN 5 2 G0 DA R A 2
AU RATZ M HATR (L] [2].

H B TCHE FRAL A AR 72 i AT 25 B R R BEFR Y TBM (S)TCHE J15E FEHL. Parker /A ] i K &R 51 TCHES]
AL, Aerotech W] S-series miPERETCHE JJFE L. Alliedmotion 2 =] () TG HE /146 AL S

AHF TR RIALAE N TCAE AL, TF I 7 Bt AR 717

2. FTHERHILIHERR
WRIEBEHER, WA —FEMEAKHAFRE Bl LI EZE SRS TEREER W & 1 frr.
3. WIHER

P HUL BT 2 ORI SR A4S R IR P U5 TH

1) @A TS BT FEATLLE PR E PRAR T i Bt R . R AR N A AR

FERUE LU T RENS KIS TR S HE RS (B2 SR AL iR T PR 1)

FE B FELIA TS RE 9% i HE VA P (52 Lo 380 RE 70 AN EL UL HEL TS A o WA B HE T AR 25 I RL AR EE AR 7 i
FEA T B 2 53] [4]-

2) WA B ARAERC & 56 TRIR A . RIS T B R IR O A T AL TR Rk 5l i 36 40 30,
B LS o S

1. HEEH

CREHEN AT &M YR RS ZMERE R, MHXSHESMENERN T, FHiziT
IR

1) #4252 iR 180°C P I

2) FEHE: 2] 70%:;

3) FlLZEEE: 0.2 mm~0.2 5Smm

Table 1. Design requirements for frame free motor

= 1. TAERAAIITEK

24 Kl
i Tha 117 W

HE 48 VDC
HIE 4300 r/min
HIUE Fe A >259.8 m-N-m
HE HLIA 4.65A

AR 060 x 22,7 mm
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4) BIEFRH: 097

5) RE TS 35W270 REAN A, REMEWE 1 FTR.

6) /KMifk: N38EH, Br=1.15T — 1.25T (20°C), 150°C iBREHNZRZETE:, 180°C 3 AR T 0.2. (it
A, Br i 1.2T)

7) HGEICRA H K44

5. WitS o4

TEAA BT B S AR, HLA B 4% IR E 52 R T BT B, FLIR R T4 A\ 2 TR
SERHL, IR 1d = 0 #EAT 0T E[5] [6].

5.1. EAESTHT

HE T ICHE LN B2 19 12 # 39 M ROMABIC & . I & BAA AR Sedl A, 29
gl 2(a)s B 2(b) s, IR PR 23 77 AL FRR . AT BT SRS B Y 2 B AL s 3
RGO AL BB S BB R, BNk, il 3 &% 2 for.

HH T AR A A0 TEAE L PERERE AR K, R, AR 8T 12 1) 39 MRS b, dE—2B oM 14 1R
15 FEA 14 17 39 REFEMLEIPERE . JBRLAN ] 4 PR o A7 BEE IR InAE 3 R 5 pos, ITHSEE5 R LLE
14 1 39 FlFE QR TSR A RIS, BRERKBIARDN, AL 14 4] 39 M —2F, R EA B KPERE L
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Figure 1. Magnetization curve of 35W270
B 1. 35W270 i EhLk
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(b)

Figure 2. Distribution of two different phases of phase winding for 39s12p.
(a) Rmxprt automatic split phase; (b) new split phase

2. 12 1% 39 RFH AR RN SHEAREA D . (2) Rmxprt BEISHE;
(b) FHESHE

5.3. EFFHEhE

FERE T RTIALE T 0.5 mm /N 5 1 9% Bl LA 55 ek ah . e pLEs e s s« IR iR 4
RATRA, JT R B AT DAL AR S0 0.25 DN sd, A, HHLACPEIERE T L) 2%. (TR K&
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Figure 3. Unloaded back EMF waveforms under different phase separation modes for 39s12p. (a) No-load back EMF of new

split phase; (b) no-load back EMF of Rmxprt automatic split phase

3.12 1% 39 AR A EA N THEHRBENFEER. (1) MEIEZHRES; (b) Rmxprt FEZHREL

ZRnE 6. £ 5 s,
5.4. BT
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SRRV IE EOR . O LA R A IA] 7 R

JEN 25°C, HNLGeH B N 145.8°C, i H
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Figure 4. Electric motor model with different pole grooves
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Figure 5. Different polar slots combined with unloaded back EMF waveforms. (a) 15 slot 14 pole; (b)

39 slot 14 pole

5. FTRIMEE AHREBENEEN. (2) 141k 158; (b) 141 394&
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Figure 6. Schematic diagram of the struc-
ture of the stator opening auxiliary slot

6. EF BB RERE

(b)

Figure 7. Temperature distribution of motor (ambient tem-
perature 25). (a) The temperature distribution of the radial
section of the motor; (b) the temperature distribution of the
winding in the motor slot

B 7. 14 R 39 HEBAHNRE 2 HEMEIRE 25°C). (a) B
HEESEREST; (b) BIERRERES N
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Table 2. Torque ripple in phase separation of different windings of motor

5% 2. 12 ¥R 39 ¥R FSE4E 7 HHRAE FEBR TN

i RiZEN I LA RUE PG AR ED
FHREER 0.562 N'm 2.60%
Rmxprt 0.529 N'm 4.18%
Table 3. Comparison of electromagnetic performance of motors with different electrode grooves
= 3. NEMRIEE & R B REXTEE
ENGLSH 2RI A RUE SRR HEHE K ED
14 % 15 48 556.59 2.37%
14 12 39 1 561.96 1.09%
Table 4. Effect of chute on no-load EMI and torque ripple
= 4. PHEXN T E R BB FEEIERK TR
REEAN R RN AR
2 A UE 299V 282V
Rk 0.499 N'm 0.481 N'm
LBl e 1.85% 1.18%
Table 5. Effect of auxiliary slot on no-load EMI and torque
5. HENMEX = HUR BB AR
AR L I LA RUE g2ty Rk ED
H 0.5 mm 550.65 2.35%
562.46 2.60%
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PR Y AR, DLTERE
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