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A review of prevention and detection technologies for magnetic slot wedge
detachment in motors

Li Yaxuan'?, Xiong Bin'*"
(1. State Key Laboratory of High Density Electromagnetic Power and Systems, Institute of Electrical
Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Magnetic slot wedges of motors play a crucial role in improving the air gap magnetic flux density distribution,
reducing motor temperature rise and noise, and enhancing efficiency. However, their detachment can lead to severe problems
such as stator-rotor rubbing and insulation damage, threatening the safe operation of the motor. To address this, in this paper,
the anti-detachment technologies for magnetic slot wedges were systematically reviewed. The factors influencing the
detachment of magnetic slot wedges were summarized, the effects of material and structure on the anti-detachment

performance of magnetic slot wedges were concluded, and the existing detection methods for slot wedge detachment were

combed. Finally, the future development directions of anti-detachment research were discussed.
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Fig.1 Several typical preparation processes of slot wedge
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Fig.2 The flow direction of paint liquid on the lower and
upper part of the stator
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Fig.3 Relationship curve between the effective viscosity of

epoxy adhesive and temperature
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Fig.4 Force diagram of the slot wedge
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Fig.5 The relationship between the relative magnetic

permeability and the motor loss
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Fig.6 Temperature change of each part of stator with the

magnetic permeability of slot wedge
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Fig.7 Change of the maximum temperature of rotor with the

magnetic permeability of slot wedge
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Fig.8 The silicon steel sheet slot wedge with new structure

T4 Fr ARSI 1 0 T DRH (RIS PR B
I T HIE A, 38 K T WA L ) 3 G R [
N e B0 R A Jee Al i RE L s T O JEE R A R
{EZAE L 2 0 75 B BT REAN B, BT 80T 1 [
E N LA BN S
222 BHIEEHE

W2 A k] (soft magnetic composite, SMC)
WA AR S, R RNBELL)Z N ER 0.1
mm [ 4 J& Pk SR G R ) 1B JKE W ) R —
FRHT HIRE D B B o 12 REAS N Ak 588 2 vy T JE
TS, R L 4% 8 v P U R R RS N G B, BT T A
(kHz~MHz) FMEH . Ky SMC (#4540 T 1%
230 Wl 1t R LA R T AN R 55 TR AN A M
BE, BT L SMC 8 82 BE BE H A1 ARG 3 1 R A, e
1E — 8 F2 BE b PR 3 138 75 58 1 05 22 18] 1 U 12
T H SR T 26 2 2 A7 AE , SMC R LG LA 3 e 1)
PR 28, AT e 6% A5 R0 ) A A ) I 2K ik
/b DRI R 6 T -5 B0 ) AR R Joe S5t v T 2

SCHR[391K FH B 526 34 BECSMC) il 15 1) A A2
B AL GG, @S T Y e = R T AR A
BEAT 5 B, I X5 10 kW %l [7] fk 3 7K 7k CAFPMD Hi L
BEAT 1 SEE I, 5 SE W] 7 SMC A R 7E o 35 R A
Jii 7 ) R — e e . SR, A B T REER A A
KL B2 A MR B R BRARE R OK, X R T AE X
SMC#PEHIN Tk A2, F AR T BBk b 2 (8] f) 4 ¢




6 AR

2026,59(7)

5 Gy AR I 7= A2 T B (R FE
223 VHEHEM R

Y Tl R AL (1) FE K T 5 2R 08 R 7R 2~ 10, A T
TERRERERL , RE A BN LR KL N Uk
Gb, P VERE BL R R B SR, T E i AR A SRR
Tl 08 % 40 o IV I 7 =, AT Ok 2 e 4 ik B, s
PRI YIS . SCRR[41738 0 X 18 8 14 8 B ML i3k
17H5 BR IC A3 AT, XoF bl 7 A A 0 2 T e A %o 2
VR, 45 SR S W1 R R BE A 20 I AR B o
Bl o SR, A5 FH ~F Bl 1 R AL e S 2 Uk 55 7 o
TR R ML, T R &, e 2T AR BN
WE AR AE . SCHR[4316F X [F) 25 il BH H AL 19 BF 55 3K
BH L 5 o Bohti =|E S S 41 00 ARG R 25 s B AR, T ol
AN T B A ) 2 T e R AR YY) R AE — s FE R L PRI #E
F K B, A8 LML AT BN AR (H A A 2 5 B0
RFBRTT B o Ak 2 R M A8 B2 5 i3k N T AR
B ERNEAECRE T, PR R 5
SR B I8 1 0 5 TR ab 2 1 55 0T r L RE B T
BRI,

SCHR[45]46 th, AHEE T BAA B AN G 5 2 1)
BOHESE A M RIS, SR A O G 5 % N 1.5 F1 3.0 1)
R VERE R, AE L AUE e N T Re A SRR T
BRB, R A R AR R . EEEEN R, BARE
T VE ARG B 22 51 € ¥ 1A AR 8% ek 55 3 T = BIUE F
BRAIE A L TF EE AR AT SR AT LASR i LR

3 SRR M AR AR 1 RE RIS

B AR S K PERE SN RN LA AR BA K
LA Rt AR R E T KB L S RS 77
(IRE 77, [RY IS 3 3of F LR A 37 70 A7 AT HL RV i
AT E S AR SN R I R I Sy A A e ]
LT R AR v B EE R
3.1 EEMERERILATAS AT B R 220

It 2 s L P v, 7 i (R ) DXt
K G B9 B CHHp by Ry 93 500l 30 7R P R BRAE S,
S5 m R I i D) 5 AT B e R 5 S
W22 VA, J A R A I B (R R
I I T 4 420 ) 0 L 2 R I 3R /), 32 S50R PR S Tl
o, B SRR HECE T, WE TR B, BB R AN
R B B LE B AR T T R R A AE B
PR

SCHR (48] LA Sl 1 8y 7] 20 ik FEL F AL N AT 0
R, I BRTT M, BF T T A A A vy R e

S

R\ R

R THR
B9 HiMEHRSESREXTEE

Fig.9 Schematic diagram of magnetic slot wedge

height parameters
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Fig.10 Variation curves of the rotor loss with the height of

slot wedge under different open slots
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Fig.11 The structure of the slotted magnetic slot wedge
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Fig.12 The structure of the hollow magnetic slot wedge
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Fig.13 Different structure of ferrite-silicon steel composite

slot wedge
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