%58 1. 56-63
202541 H20H

M EL

Insulating Materials

Vol.58, No.1: 56-63
Jan 20, 2025

DOI:10.16790/j.cnki.1009-9239.im.2025.01.007

&5y 2S: TM303.4

BB SR A AN 7157 it 53

ANEF, %

ﬂ_l,Z’ %ﬁjz“lj’

(1. PERFBMATRNE, LT KiF
2. BB B E S| wALL G EE LR E, Ll RF

lel: a2

044502 ;
044502)

B B NIRRT I EABURS. J) 20 A, A SC B HURE 1R 5 48 G 5K i FExt R R A2 AN 7] i

FETF IR R B0 SR AR, 0 M AN TR FE T O 3RS ) 2 00k A BLRE 248 25 22 G AT LBRURE g F) 5 )

o GURRWI AR

JEN-50~200°C PN , £ 5 S5 44 (R I Ak 2% 25008 5 T BE 1A T s e 48 K /N R 38 O, FLAEL N 0.8x10°~1.7x107 K5 3
R 5 3 1) T i S S M KR /N a3, FUE A 0.2x10°~ 3% 10° MPa. 4625k 45 F 7R 2 X FAHUAR . 77 B A K &
B0 S 1 T A M K S 8 25 5 ) B AR UBNE g ot A e KD T ve SA H R D S R T A [ IR E T BRI IR R £
AN ER (R K/ o ST 2 i A LA Ik, BAIE 1 I 2 K e 015 70 W (K mT AT 015 S 45 00 A 1 v 22
15% LA o A5 L T 45 B8 45 120°C R, UL Grod K AU 7 i B LA 11 1 48 25 4k, 5 KB DN 11.37 MPa,

ot J M 10 248 G d KRN, 70 B PT FEAIK 45% Ze o
KSR A 2R S5 s LN 5 07 L BOR s i pL

Research on thermal mechanical stress distribution of

motor insulation structure
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Abstract: To explore the thermal mechanical stress distribution of motor insulation structure at high temperatures, we take

the insulation structure of organic silicone system as the research object, test its thermal expansion coefficient and elastic

modulus at different temperatures, and analyze the influence of thermal stress parameters at different temperatures on the

thermal mechanical stress of organic silicone insulation system. The results show that within =50 -200°C , the thermal

expansion coefficient of insulation structure show a change trend of increases, decreases, and increases again with the

increase of temperature, and its value is 0.8x10°-1.7x10” K. The elastic modulus increases at first and then decrease with

the increase of temperature, and its value is 0.2x10° = 3x10° MPa. The thermal mechanical stress borne by insulation

structures increases linearly with the increase of thermal expansion coefficient and elastic modulus. The thermal mechanical

stress of insulation structures firstly increases and then decreases with the increase of temperature, depending on the size of

thermal expansion coefficient and elastic modulus at different temperatures. The feasibility of testing parameters and

simulation analysis was verified through stress testing of the wire rod and motor, and the deviation between simulation value

and testing value is within 15%. The simulation analysis results show that at 120°C, the maximum thermal mechanical stress

point of motor insulation is located at the slot insulation, and the maximum stress value is 11.37 MPa. After sealing, the

maximum thermal stress value of the slot insulation can be reduced by about 45%.

Key words: insulation structure; thermal mechanical stress; simulation technology; motor
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Table 1 Performance parameters of thermal

expansion instrument
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Fig.1 Test results of the thermal expansion coefficient
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Fig.2 Test results of the elastic modulus
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Fig.3 The 3D finite element model of bar
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Table 2 Thermal stress parameters

PRE SR HU/(W/(m-K)) FEL/N" B E(g/em?)
Y% 0.32 0.3 1.67
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FeE4R 40 0.27 7.83
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Fig.4 The influence of thermal expansion coefficient on the

stress of insulation structures
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Fig.5 The influence of elastic modulus on the stress of

insulation structures
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Fig.6  Strain testing position of wire rod
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Fig.7 The influence of temperature on the stress of

insulation structures
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Fig.8 Complete stator and 1/4 stator simulation

analysis model
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Fig.9 Cloud diagram of insulation stress distribution for the

complete stator and 1/4 stator
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Table 3 Maximum stress and deformation of the

complete stator and 1/4 stator
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Fig.10 Schematic diagram of the stator thermal

stress testing points
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Table 4 Thermal stress simulation and testing results
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Fig.11 The 3D calculation model of motor

before and after sealing
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Table 5 Simulation calculation results of thermal stress

before and after sealing
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