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Modeling and Dynamics Analysis of Permanent Magnet Three-DOF Motor
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Abstract: The structure of new permanent magnet three-degree-of-freedom motor is introduced. The motor is divided
into external rotation module and internal deflection module by hybrid drive. Each control strategy can be operated
independently. In order to verify structural applicability and operational reliability of this designed hybrid drive motor,
the control strategy of start-up acceleration, smooth uniform speed and brake deceleration of motor rotation operation is
planned. When rotation speed is stable and meets expected requirements, the internal deflection module is activated by
three-phase power frequency alternating current to the four columns of 90-degree concentrated stator windings, and the
three-degree-of-freedom motion is realized by the coordinated control of the rotation and deflection. Taking the origin
of the output shaft as marking point, observe the spatial running track of the motor, monitor the three axial rotation
angles of the motor in real time, define the sensor to determine the action, and simplify the control mechanism. The
cross support rod of the motor and the annular casing are used as flexible bodies, and dynamic simulation of
rigid-flexible coupling system is used to analyze output shaft eccentricity and stress distribution during motor rotation
and deflection.

Key words: three-degree-of-freedom motor; running trajectory; rigid-flexible coupling system; stress distribution
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Abstract: The Permanent Magnet Synchronous Reluctance Machine (PMSRM) has the advantages such as high power
density, wide speed range and high efficiency, which benefits from the usage of both permanent magnet torque and
reluctance torque. The components of the output torque are studied and the material costs are analyzed based on the
Finite Elements Method. The performances of the hybrid permanent magnets topology and pure permanent magnet
topology are compared. The results show that the volume of the rare earth and material costs for the hybrid permanent
magnets PMSRM can be reduced 50% and 30% respectively compare to that of the traditional rare earth permanent
magnet synchronous machine. The material costs of the PMSRM with pure ferrite is lower 75% than that of the
traditional rare earth permanent magnet synchronous machine due to the absence of the rare earth. It can be adopted to
the poor performance requirement application that is not restricted by the space.

Key words: permanent magnet synchronous machine, hybrid permanent magnet, pure permanent magnet, material

costs
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The Application of Halbach Array in Axial Magnetic Field Stator
Coreless Permanent Magnet Synchronous Machine
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Abstract: According to the structural characteristics of the air-cored axial flux permanent magnet synchronous
machines, the application of Halbach permanent magnet arrays with different magnetization angles (90°, 60°, 45°) on
the machine is studied, and the prototype is designed. Compared with the traditional sector-shaped permanent magnet
structure, the 3D finite element method is used to quantitatively analyze the harmonic distortion rate, torque density and

torque ripple. The simulation results show that the Halbach permanent magnet array has better performance on the

machine to some extent.

Key words: air-cored, axial flux, Halbach array, 3D finite element method
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Design of Brushless DC Fan Control System Based on NM1100 MCU Platform
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Abstract: The control system related to external rotor permanent magnet brushless DC fan mainly includes backward
centrifugal fan, forward centrifugal fan and axial flow fan. Most of these above products are required by space, and their
control system usually adopts integrated design of electronic control drive. Thus, for motor control system with multiple
protection functions, it is difficult to integrate the design of hardware circuit and software control, so a small package of
NM1100 MCU is adopted to meet space requirements of control system. The control system has multiple system
protection function with analog voltage regulation and PWM compatible non pole speed regulation, polarity protection
function and overvoltage protection function, under voltage protection and soft start and so on which has good
economic application effect.

Key words: NM1100 MCU; BLDC fan; control system
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Servo Drive Scheme of a New Brake Assist System

RN -V ]
(1. M RF(E R TRBE M 411100,
IERR L T RSN B FHEARR Jtat 100091)

OE. HzBOIER HN DR B R TR A I, A E A ORIR T RS, M RE IR A
HENHLIR S, Joik ARk 4R R ) . A AER AR VR4 LR A B A, W AR B s
X, M FESEANRRRMAARWASE, MHAEMAR, BT IERMHRERIEN LR, A %50 LR
AL W)y R A AR TT 5 0 LE A B R S I g g, AR SCER S — Bl [ 20 iR AL(PMSM) Fl — SRR Bk 22 K145
B R S Wy 307 5, R PMSM A D J RO B i i BB A, 85 S R BR 2 AL S B R ALk, BEMIAE ] T E
T, SEBUR B AR A D RE . AT Matlab/Simulink T H A £5 £ 4 FOBERY, G £5  E T TMS320F28335 () /K 4 [+
A LA 45 B R GE(PMSM-BAS) S 501 65 0 07 ORI SC 40 45 SRR SE 1 A SCHT 4R J5 2 i 471k
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Abstract: The vacuum booster is a brake assister commonly used in small cars, but the vacuum is derived from the
engine, while the new energy vehicle is driven by an electric motor and cannot supply gas to maintain pressure. If a
vacuum booster is used on a new energy vehicle, an auxiliary electronic vacuum pump is required, and the electronic
vacuum pump can only provide a limited degree of vacuum and has a limited life. In order to adapt to the development
of new energy vehicles, some scholars and engineers have proposed solutions for electric boosters. Compared with the
existing electric booster, this paper proposes a new electric power assisting scheme combining PMSM and primary ball
screw. PMSM is used as the torque amplification and output component, and the ball screw is used to realize the torque
transmission. In addition, it acts on the master cylinder to realize the function of assisting the brake. The simulation
model was built by Matlab/Simulink toolbox, and the experimental platform of permanent magnet synchronous motor
brake assist system (PMSM-BAS) based on TMS320F28335 was built. Simulation and experimental results confirm the
feasibility of the proposed scheme.

Key words: Brake assist system, Permanent magnet synchronous motor (PMSM), Ball screw, Braking system
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Analysis and Research on Interference Contact of Stator End

Cover Based on ANSYS
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Abstract: The interference between stator and the end cover of plastic seal motor is analyzed by ANSY'S static analysis
module. The optimal design of the end cover and interference range between stator and stator is determined by drawing
force and yield strength of the material by editable parameterized design. Finally, the interference size between stator
and the end cover is determined by engineering practice. Finally, the drawing force and assembly test of stator and end

cover of plastic seal motor show that the analysis of interference of the editable parameterized stator and end cover in

this article is feasible and can meet the requirements of engineering production.

Key words: ANSYS; plastic seal motor; parameter set; interference mount
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Analysis of Electromagnetic Force Wave of Permanent Magnet Synchronous Motor Based on
Analytical Method and Finite Element Method

T fh
(7R T K2, 2T IH,510006)

M OE ARSCEN ARG SUN 48 1 8 AR B K W R AL i S UL (PMSM) 47 1 7 1 e B FAR 1) g i
OYHT . EE SR AT X S R . TR SRS . e T OKRERRE S AT B AT, RS R A AT
B 5 A7 BROCAE AL A 45 &, A H A7 1 A T LR D DR, JFBEIT TR T Python ML BRAR Y, B R TR SE 4
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Abstract: In this paper, a modern textile integer slot permanent magnet synchronous motor (PMSM) with 48 slots and
8 poles is analyzed in the magnetic field harmonic theory and radial force wave. Firstly, the synthetic air-gap magnetic
field, the stator armature winding magnetic field and the rotor permanent magnet magnetic field are performed by the
analytical method in the harmonic analysis. Then, using the combination of analytical model and finite element model,
the numbers of radial electromagnetic force wave are compared and analyzed, also a Python-based preprocessor is
designed. Finally, the finite element method is used to analyze the amplitude and frequency of the electromagnetic force
wave in the case of complete de-analysis. Through the further simulation on the spatial and time distribution of the
radial electromagnetic force wave, the same number of harmonic pole pairs as the force wave number table is obtained,
as well as the specific amplitude and frequency of the force wave. In this paper, the correctness of the finite element
method is verified by the comparison of the data of the two methods. At the same time, the amplitude and frequency of
the electromagnetic force wave can be analyzed quantitatively and quickly, and the error is minimal, clearly observing
the degree and position of the fluctuations on the spatial and time distribution of the radial electromagnetic force wave,
laid the foundation for the preliminary determination of the degree of influence of the electromagnetic vibration noise of
the motor and the optimization design of the subsequent vibration damping and noise reduction.

Key words: permanent magnet synchronous motor; integer slot; analytical method; harmonic analysis;

electromagnetic force wave; finite element method
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Research of Control Strategy for Fault-Tolerant Hybrid Excited Axial

TR SRR e B RO
(P I KA R TR 24 g B3l 226019)

WoOE . AR A 6 B #E 3% #E G U0 4% (Fault-Tolerant Hybrid Excited Axial Field Flux-Switching,
FT-HEAFFS) AL —FR 8 7 XN AR G H AL, FAT B RO | B TS5 R Ty o | e 4% I R RV B
TR AR, ER TSN E MR IRE R, i IR R AT RS AT ERE , JF IR LR FE, PR —
o e A 8 0 e A 95 ) () FT-HEAFFS FUPLA 55 95 0 5 . AR SCHE— 65 6/13 B FT-HEAFFS HUHLIG 25 14 1 il
ANBCF AR RLRE R T, 10T A DO R A AR g b, B T R S SR R AR dee /N SR 3 S A AR T A R
PEMIAN E AR F B T 9 FT-HEAFFS Hi ALA SR 0 R G iEAT 05 L0 50 . A7 BLA5 SRR, LB SR T B i o ¢
BEIG, PIRR ) 7 vk 2 T TR R AR AR RS DL T A5 LI | REBERE AR LRSS REET. ML TH
RGN, R BRI 6 45 i 19 FT-HEAFFS H ML S8 42 11 32 50 HoA BN Fe R ARG BE Ik 3, 30385 1
TEML 3R 42 1Y FT-HEAFFS M LA s =l R g,

SRR ;RS T A 1) A BB DD L s REELTION A PR AR TR RO iR
Abstract: Fault-tolerant hybrid excited axial field flux-switching (FT-HEAFFS) motor is a novel type of doubly salient
stator-type permanent magnet motor with advantages of short axial size, simple rotor structure, high torque density and
strong fault tolerance, which is suitable for electric driving system of electric vehicle. To improve the fault-tolerant
operating performance and reduce the copper loss of motor, the fault tolerant control strategy of the FT-HEAFFS motor
based on model predictive torque control (MPTC) is proposed in this paper. Under the condition of three-phase four-leg
inverter topology and principles of constant magnetomotive force and the minimum copper loss, the simulation research
of fault tolerant control system based on structural characteristics and mathematical model of a 6/13-pole FT-HEAFFS
motor is done by the control of MPTC and direct torque control respectively. The simulation results show that the two
control methods can keep the torque and flux-linkage almost unchanged when the copper loss reduced ,which ensure
the stable operation of system after single-phase open circuit fault tolerance. Compared with the direct torque control,
the fault tolerant control system of FT-HEAFFS motor under the model predictive torque control has smaller torque and
flux linkage ripple, which is more suitable for the application in FT-HEAFFS motor speed control system.

Key words: hybrid excited axial field flux-switching motor; model predictive torque control; direct torque control;

open circuit fault; electric vehicle
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Starting and Running Analysis of Single Phase Permanent Magnet Brushless DC motor

WAk S, s A PG
(BRI LS & A B A F BRI 519110)

WOE: PORKEE E TR AL, SRR A U AL A A 2 G AL RO R D A, (P B K R
TR ALE 7 A 1A, SR AE A IR AU GEJR 2, (R0 i LIS 47 I A7 78 56 R0 Dk 3 A ) R,
FORE 32 BB o Ay 7 i sk e B R, A SO AR i R B TR F AL A DB s %, R ] Ansoft A FROC BT, Gl
AT, 3BT R B T AN TR O 0 2 A Ok A e AR T R U T W AL S 5 s, LA R A 3 I R R
HRBFAOICHR, Aeitm LS B HLE AT AR AT SIS .

KR B R R AL LR S BALETT

Abstract: Although the single-phase permanent magnet brushless DC motor has advantages of low cost and high
efficiency, its stator has only 1 phase winding which can't adopt the conventional method to start, and at the same time
the problem of large torque ripple occurred when the motor is running makes limited application. In order to solve these
problems, we obtained the method to start the single-phase permanent magnet brushless DC motor by stator structure in
different hearts starting from the principles of single-phase permanent magnet brushless DC motor, using Ansoft finite

element analysis and cases analysis, and through adjusting current and back EMF phase relationship timely, it can

improve the motor starting and running performance.

Key words: single-phase permanent magnet brushless DC motor; motor startup; motor operation
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Vibration Mode Calculation and Analysis of U-Type Ironless Linear Motor

HAESL Y 2 TR
(1 VTAE R K2 R TR 22 Bt , A1 I 0500185
2 ZRORS R AL AR R HOR E K B A TSR %R AAE 230601)

 OE: afidb U BCBOE HR MR ALE , B2 L AR 1T e e e T ERCR, X U B EE H R AL
PEAT TR SNES I 00T . W BRI LR G AT 7RSI T, A T 00 Bl B R LR B, L R HL e
IR BIBEEL, 4350 BRI MU IR R SGE . S TR STE RSO0, Bk A HLSE i 45 K4 1 9% 3 5 T2 72 1 B BEA T
TR, JREATRE ARG ST, BRI T R AR MR AR LA A, I B PL TR A SR AR B, X
LR ML R GEIEAT T R S0 25 2 A3 0T (R IOk LS A SR el B 2 MLIR S e | B SR S AEAERR A R B, JF
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FESES: TM301 CHEKIRIRA.

Abstract: In order to optimize U-shaped ironless linear motor structure and improve stability and working efficiency of
motor working, the vibration mode calculation analysis of U-shaped ironless linear motor was carried out. The modal
research and calculation of linear motor system was put forward, and single-degree-of-freedom linear motor model and
its simplified vibration model were established. The vibration and deformation of linear motor overall system and
mover, vibration and deformation of linear motor positioning structure were calculated and analyzed, and
magnetic-solid coupling analysis was carried out to obtain the stress distribution and deformation displacement
distribution. Natural frequency and vibration mode of linear motor were calculated and instantaneous dynamic analysis
of linear motor system was carried out. At the same time, coupled vibration of longitudinal and lateral vibrations

affecting the vibration of single-degree-of-freedom linear motor was found and analyzed. The analysis results of

simulation calculation provided reference for the optimization design of subsequent motor.

Key words: ironless linear motor; modal analysis; characteristic frequency; vibration
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Fig.4 Linear motor air gap magnetic field spectrum
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Fig.7 Modal change diagram of the first 4 orders of the
overall system
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Fig.8 Vibration mode diagram under the action of
transverse electromagnetic force
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Modal Analysis of A Surface-Mounted Permanent Magnet Synchronous Motor

T fh
(7R TR, AT IH,510006)

W OE. RJABRICEX — R MR OK R R L sl (PMSM) #EATRIA 1T, S AL B4 S5 i 4N e 1 &
GEALHEE TROL . GEUL. HLoT . g ah L 7 R MAT BROCRLAS AR 7 LA 2 2% 48 43 45 4 1) 428 o A S Pk Y
Lo VAR 4347 4% G5 K B A0 0] i AL [0 I 38 00 52 ), O SR FH o 125 B 1 A RO A I v 4, IR 45 2R
R, AXRZETE 5.5%LAA, R SEPR TR AT EL, N IS S v AL G5 A O AR LT K 3 el i R R
BORE, AL T R

KR ARk, BUSIRAEL B MR, BT

Abstract: The modal analysis of a surface-mounted permanent magnet synchronous motor (PMSM) was carried out by
finite element method, and the finite element modal modes of each part of the motor structure, such as stator system
including stator core, winding, shell, shield and rotor system, were established. The radial mode shapes and natural
frequency of each part were simulated, and the influence of each structural component on the natural frequency of the
motor was analyzed. The accuracy of the finite element analysis is verified by the hammering method. The test results
show that the relative error is less than 5.5%, which satisfies the needs of actual engineering, and provides a theoretical

basis for the subsequent adjustment of the natural frequency of the motor structure to achieve the effect of vibration

damping and noise reduction.

Key words: finite element method; mode shape; natural frequency; modal analysis
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On-line Diagnosis System for Inter-Turn Fault of PMSM Based on LabVIEW

BT 1A R 2, E R

(1. ZRRFHRA TS A hfb2zBe &I 230601
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Abstract: This paper proposes an online interturn fault diagnosis system for permanent magnet synchronous machine
(PMSM). First, the mathematical model of PMSM with interturn fault is established, and the influence of intertun fault

on zero sequence voltage component is analyzed. Then a fault diagnosis system based on LabVIEW is put forward.

This module combines the intuitive and easy use of graphical design language of LabVIEW and powerful computing

power of MATLAB. Finally, the simulation results verify that the efficiency of this proposed fault diagnosis system.

Key words: permanent magnet synchronous machine; fault diagnosis; interturn fault; LabVIEW
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Design and Achievement Extension of Motor's Electromagnetic Program Based

on Maxwell New Fan Structure
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Abstract: At development stage of product, the rational use of simulation software to improve accuracy of simulation

can shorten the development cycle, and reduce the cost to realize optimal performance and the lowest cost. This paper

describes how to improve the accuracy and reasonable modeling of simulation through electromagnetic simulation

software Maxwell applied to new automation and structure motor development process.

Key words: electromagnetic simulation; new structure; Maxwell
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Design of Fault Tolerant Control System for Dual-phase Permanent Magnet Hub

Machine with Open Circuit Fault
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Abstract: Multi-phase permanent magnet synchronous motors have batter competitiveness and development in high
power and high reliability working conditions with advantages of high fault-tolerant ability. According to winding
structure characteristics of dual three-phase motor, the fault-tolerant control strategy of one phase open circuit based on
shift 30 degree dual three-phase motor is analyzed in this paper. The simulation model is established by fault-tolerant
method by adjusting phase position and amplitude of remaining phase current, which confirms correctness of purposed

fault-tolerant control algorithm. The results show that the purposed method has better dynamic characteristics, not only

reduces the torque ripple with one phase failure, but also improves the reliability of motor drive system.

Key words: dual-phase permanent magnet machine; vector control; open circuit fault; tolerant control.
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Analytical Calculation and Design Optimization of Electromagnetic Suction

for Electromagnetic Brake
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Abstract: In this paper, operation principles and magnetic circuit of friction disc-based electromagnetic brake are
analyzed. The concept of electromagnetic suction density is defined, and the analytical formula of electromagnetic
suction is deduced for electromagnetic brake. A structure optimization method of maximum electromagnetic suction
density is proposed. To maximize the electromagnetic suction density, the magnetic flux densities in the inner and outer
suction annulus are optimized to be equal. In order to verify the accuracy of analytical calculation results and
effectiveness of the proposed optimization scheme, the 2D and 3D finite element analysis (FEA) simulations are carried
out based on a 6Nom electromagnetic brake. The accuracy of analytical results of electromagnetic suction and
effectiveness of the maximum electromagnetic suction density structure optimization method are validated by
simulation results.

Key words: EM brake; magnetic equivalent circuit calculation; magnetic field simulation; design optimization;

electromagnetic suction density
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Reducing Torque Ripple of A Permanent Magnet Motor Used in Industrial

Robots Based on Structure of Eccentric and Concave Stator Tooth

B
(7R TR, T AT ,510006)

B OE: AT AR 36 M 8 MK B[R 2D LA HL (PMSM), iy 15 14 i fhf O A TR 454, i 45
FA B F ARG A JER AT BR T4 BT ANSY'S Maxwell X R FIZ 4544 1) PMSM A7 @ B0 KL, IR
AN O BE R RUAL Y BR R 3 S B E R (THD) | L gl 3 Sl il A2 3¢ (THD) LA SRR 3l R 8

I AT T i s PN TSR TR R B (i B A R R T, SR AT T R 0 P A A

T LGS R

WG s DR, T 258 0 S i S SR 90 s 0 R T R ) W
KGR ATIRICOT EC A 6 M O B TR I I A A B S D R

Abstract: In order to optimize the permanent magnet synchronous motor(PMSM) used in industrial robots with 36

slots and 8 poles, the structure of eccentric and concave stator tooth is proposed. This structure is based on the thinking

of different air gap length, and the finite element analysis software ANSYS Maxwell is used to model and analyze the

PMSM with the structure. The total harmonic distortion of the air gap magnetic field, the total harmonic distortion of

the back EMF, the torque ripple coefficient under different eccentric distances are studied, and the influence of the

structure of eccentric and concave stator tooth for cogging torque is analyzed. The simulation experiment results show

that the structure of eccentric and concave stator tooth can effectively improve the air gap flux density waveform,

reducing output torque ripple and amplitude of cogging torque.

Key words: finite element simulation, eccentric stator tooth, total harmonic distortion, torque ripple, cogging torque
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Optimal Design Analysis of Single Phase Induction Motor Based on Silicon Steel
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Abstract: Silicon steel is one of the fundamental materials for motor manufacturing whose performance indicator are
directly related to motor development design and manufacturing process. Calculating the motor performance through
finite element soft pair and combined with magnetic circuit characteristics of single phase induction motor, this paper
illuminates the analysis of the features of varieties of silicon steels to test and find out the differences among silicon

steels made to be motors, and puts forward selecting and processing methods in terms of motor development design.

Key words: silicon steel; single phase induction motor, magnetic circuit, finite element
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Design Method of PM AC Servo Motor Based on United Theory

S, R
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Abstract: The flux-MMF diagram, that is united theory, has recently been used to predict torque ripple in reluctance

motors. This paper describes a novel method for predicting characteristics of surface-mounted permanent magnet motor

with non-overlapping windings and closed slot. The effect of skewed poles and pole arc are analyzed in depth.

Performance of skewed poles is also studied. This method is a good technique of motor design which is validated by

simulation results and can be used to all kinds of electrical machines.

Key words: Flux-MMF; SPM; torque ripples ; skewed poles
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Analysis of Force Wave and Modal of The Permanent Magnet Synchronous Motor

Based on Permanent Magnets Optimization

T fh
(7R TR, 70 ,510006)

WOE. W T — KA 48 8 KL IF L H s AL (PMSM) 1 HL R IR B 5 R T A LR
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Abstract: Through a brief analysis of the generation mechanism of electromagnetic vibration and noise of a permanent
magnet synchronous motor (PMSM) with 48 slots and 8 poles used in an injection molding machine, the main
parameters (polar arc coefficient, permanent magnet pole thickness, and permanent magnet pole eccentricity) were
optimized by scanning method for the magnetic field of the permanent magnet of the rotor on the basis of not changing
the stator magnetic field, analyzing the influence law of various parameter variables to air gap magnetic field harmonic
distortion rate; Using the optimal parameter variables, the electromagnetic force wave and modal parameters of the
motor model before and after the permanent magnet pole optimization were simulated and analyzed by the finite
element method. In the end the effect of vibration damping and noise reduction is achieved. The results show that this
method weakens the amplitude of the spatial distribution and time distribution of the radial electromagnetic force wave,
not affecting the numbers and frequency of the force wave itself. And reducing the permanent magnet pole mass can
increase the modal natural frequency, making it higher than the radial electromagnetic wave's own frequency, to avoid
the resonance phenomenon. This method can effectively suppress the vibration and noise, which lays a foundation for
the calculation and analysis of the subsequent electromagnetic noise, and has universal significance.

Key words: permanent magnet synchronous motor; electromagnetic vibration and noise; permanent magnet

optimization; electromagnetic force wave analysis; modal analysis
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Analysis of Braking Torque of Eddy Current Retarder Considering Temperature Influence

AR E R B BT
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Abstract: In this paper, considering influence of material temperature on air gap and resistivity, the eddy current

conversion is used to analyze the air gap synthesis magnetic field of eddy current retarder at different temperatures. The

braking torque formula is derived by solving the eddy current braking power. Under different working conditions, the

braking torque of the eddy current retarder is calculated and compared with the bench test and simulation results. The

results show the effectiveness of the method.

Key words: eddy current retarder; temperature; skin effect
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Analysis and Improvement on Load Abnormal Low-frequency Noise of Plastic Package Motor
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Abstract: The issue of abnormal low-frequency noise of plastic package motor during development process is

analyzed. Through comprehensive application of noise test and sound intensity test, the mechanism of low frequency

noise is confirmed by comparing different noise spectrum. Due to unreasonable design of motor aprons, the interference

fit between rubber ring and the end cover makes the rubber buffer disappear and resonate with load. The design of rotor

inclined slot is unreasonable, which causes the resonance of rotor and makes the motor amplified in low frequency

response, and the abnormal low frequency noise is produced under the excitation of harmonic frequency of motor.

Finally, by adjusting the size of the apron and the size of the chute, the problem of motor noise can be effectively

solved.

Key words: plastic package motor; low-frequency noise; noise testing
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Application Research of Iron Core Heat Treatment on Low Power Air Conditioner
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Abstract: As a mechanical device for energy conversion, the energy conversion efficiency of motor directly affects the

amount of energy consumption. For an efficient motor, it can obtain a large output power with a small amount of

energy consumption. Therefore, how to improve the efficiency of motor at the best cost has always been the research

subject of motor manufacturers. The heat treatment of silicon steel can obtain better magnetic energy and lower iron

core loss which is widely used in the compressor and other field. Starting from the characteristics of heat treatment

process, this paper will discuss the factors that affect performance of motor, the noise of motor and process technology

of the single phase induction motor.

Key words: heat treatment; motor performance; electrical noise

i

1 8

Wit o 2 3 ol I R, AR B B, LT
B X7 I 2 LS AU A, MR T E 2
T B R 7 i B B AR X A
T A MV AR TE Al AR BT A SR AF R W O
FOR T R B B R, e SR /N B A T
an PERE , BE T4 = T S5a 4 7, B 22 0 Aoll PRk
BT S H) F BB TS AR, A SO 9B i s 9 KU
FELBIL B9 e RO T T A A B T 2 X i
AE . MR A R AR 20 R Y 4 BT S i e

2 BRI AhIEALE

MO EE, BT AL T R A T B
RSB AP WETERE . DA e AL AR A A
f10 P4 A B PR 48 5 P A SR AR S BT 5 TR LA
A5 325 3] AR BAu Ak B 22 ) 6 A0 B v AR Ak B
ZJR SRS HETERER BB, i DL T 2R KR Y

122

RETZ, FEHMEN TN R TS REH
T, 5RAFIE I ot R H AR i — 2 BUE Y
SRR | D AR AT %5 v 1) 406 25 o L il 2 0 1) TR I
FAFE , [FIBS & i R 2 — > K N i /R i g
FIAR Lg% B 45 R 7 8 ok (R
21 REFE

Pab AR & R AR S A R R
MEAEN, SIE W — 2 A A X2 BT REZ . (1)
FALT 2R FeO B 52 K 0 PR REATRE | by 70 ikt
TEEs ek, A rBAAL, AR A SRR S
7% o (2) U4 AL =5k FesOy IR Mgy R0 A7 B 1)
Y 2% L BH N R AR BREE T o (3) AL B Fe,0, JE . 52
ARG CE N CER = SRR R A B IS (Y LB
J7 A5 B ) AL = B Fes04 Fll Fey05 — 2
W Z IR A WA AL, 3R R T DL R A
AE R SR e E AR IR U5 AR S FA B Y A AR T
ZR, SLERIE A KK RS IR A AW N &
B, AMAR, fE R R, HAb = s A

2Fe+0,—2Fe0 (1)



6FeO+0,—2Fe;0, (2)
4Fe;0,40,~6Fe,0; (3)
Fe+H,0—FeO+H, T (4)
3Fe+H,0—Fe:0+ H, T (5)
2Fe;0,+H,0—3Fe,05+ H, 1 (6)

W 2018 /MR i c &

2.2 ALIRETERENIERERT EE

FATHE H] 800 ML T M AEM A, % 300mmx
30mm AR B BR MES AT AW, & I R R AR G
PEREUEAT I, 45 SR WoR Bk A B Y R AIG , m
AEARAR TR, BARILE .

(a) FAbBE Y

(b) P hb B 5

3 MENEIR M

e P R — 3k W BEEE AL AL, Bl
FN50, A% PRk, T 2om R il 1 o %
P2 #| 56W, [A] i 308 1 =54% , %% 3% n=1330rpm,
BT AT<T8K, HRNRER T A HALLS . BRSH
¥ 79444, & R 50mm, - & T HE A PF A 0 5 45

Fy o FA el A 2600 T i Prd T Be k17 ik
B B TOE PR UE RS R T A PR IS AR I 2R T R
HL AL B2 5 oW, BRI o L A, AT AT R T 43
B, A B R BIL i 147 S 0 5 0 T AR T LR Bk
SRR AT LI N iZ i LR i AT i
TRAMLETZ,

() Tk 2 il KA T 2

3.1 EEER M
AR PR AR B 5 A R o R B P R 4 i 114
FEJE K R LA H R 0 - BRSHLRE 79%44 &

J5 45mm , 2 5E 1 R BE S A A5 4, BLE TR
JR BRI

123



W 2018 /pIhERIML/ v &

(d) FIE 5 5

ZRBI ST S bRA R, By RE JFRA - E R RS, R lda T
Pyl be St o ik, kg 2R o . P2=56.1W, n= &7t
54.59% ,n=1353rpm, AT<73K, PEfit 5¢ & 45 & E K

(e) I 21y il 42 it T 5040

(DESF xS be , $A4b F R 215 (g)n HHZXS L FALE FE O 2160

(h)T #hXT H, Ak B R 21 4, (1)P2 HHZeXy L, $A4b R 21 65
124



3.2 BREMEMm

25 PR B AL R T e R B ARy, — A4
S HUALAS A () BB IR 55 | — AN 2 97 2R R 3, PR ML
BN T IZ I BB R AR RE S T 42db, 4k
M 2 R ELT AR H W (E R 13db,
321 #HkF

i FH R I AL R ISR M B
B E FHEMAH T 2 BT 23 A a8 B AN
EPR, AR T AL KA PRI 3% 1
o A Kb B T AT A 00 M B R PR
Bl o % 1, o7 LA 2 JE 24 4b B ) 5% 7 Jo B

W 2018 /MR i c &

8 52T A PRSI 1, ORI IR 09 1 Bk
A ROT, i RS 19 5% 7308 BUR RSE 5%
fEJE & ROPBE R A 28 BRI, mT LA 20 )
SE PAAL B A R, S EOE BT BB U R T
M BT AR, B A GRS . DYk b W,
UL RS B 58 B 100 0 AT T AR
TR, B B TR 145 e < 4T, SR il A RE AL
SR, e LML 5 A 5P A2, W (ELR T 10db
VAL PRbUE w7, i s B, A S T ]
PATS HE 2598 - JRAE HIUR 1 %E Je T 88, 5 B AT
I LMRIIE G ¥ i AL R

() BEIE H R S HLRE XT b

322 REARF
F LI A% ) R L2 B 0, X
AR AT MR I, AR 5 B0 0 AT o DA e A

(j)230V/50Hz/3U£/800rpm

F, ks R HIEE T 15db, B0y A H.
JCW S 235, W08 AT L) R T B Ak B ) AL B
T2 s AL, X LS TC R

(j)230V/50Hz/3Uf/1350rpm

125



W 2018 /pIhERIML/ v &

4 A F N

FARKEH T LG, BALE T 55 h R
50 FJE IR T 45 F)E R T B IE A REAK, gk
WA T RGOS LA, LR R 5% 5 i
PR BRI AR T BRI AR H , EL PR AR
W BN B R ALE AR AZO3E S T, B
TE L2 78 SE BB |

5 WHEIZHFNRERE

PR BB SRR T E AR T A A R AT AR A
o B AE B PR Y gl R v TR A A R R T
0 BB % A e T BRI K AR T A5 ) R LS
TR BRI 7 A T — R B X LR
HH X IO figp R REL S I I %
51 HABHKEEREA

R W 5 8 P BB A IR AL, LB A e 1
BOB AL B SE S B —E R IE Ty %A B &1
Lo BARRRIE TEAHEE
52 FEEFHRSHEEE

Hy T B A B R R S B B R I |
B B R E TSR &, BE S
R B SE N, e R 2 AL 7 oy 7E BF A B — 2 A I
f R, B P IO RSk . MR S P A = IR E Y
ZR50, ] LL7EHE R 45 A A S T i T R A D ) A, R
BLT 8 WA, AT A % 3 R A b B il %
JE LA
5.3 ANHEH)EE

I RE A T e i B B U I | B

126

R SH R 4 L R A b B ek b A e A A
(5% 06 S 2 ATl 3 A o B T L
BELR , A R h 03 30 T 4 L 22 85 ) R 3B
NGt R | e A O R B 4 TR T 1 Bk
LB AT SRR PR R AT, MR S bR R
S 1 28 5, 22 ) ST DA B U Bl 5 A il A
IS AT A Dl A6 o 72 S, 07 7 S
Al A b TR B 2 (L E RIS A B 0 5 0 R il
ﬁ%ﬁﬁﬁz&ﬁo%%ﬁEMﬁﬁﬁLh%+K

HEATHEHL
K
L1 Ry %l K 3
L AR
K R 255 7%k
IEH AT K (HELS

6 % i&

R R Ak W P U 7wl R, A A
Wi S IE AT R, A RE RS IE R T Y
(18 Ak LR AR B T2

2% 3k

[1] SHM8 6. kb R HE AR [M]. AL 5T Ak 2% Tl H i AE 2000
12.

[2] B A, LI P Y 43 BT S bl (M. W7V 3 A
1987.

[3] 2= nl. B AR S A0 W AL 5L B B3 15 b B MR 2% th iR
¥,1993.

[4] MU BT T4 3 6 HLAR Toll R B 41, 2004.



W 2018 /MIThEBH/ it &

Ve e AR DL AAILYEERZ T 5

i, e, ER
(BRI B R R4 BR2S &, BRI 519070)

W OE. SWESVBALEITE SR, SRS M TR ] W, A SRR X — 3R SPH A i LA —
X 20PH ZEAFUE AL, FXE R Y 3.5KW Al 15SKW WK 2 B = AH 520 A gl Bl X Lo 43 BT 56 40 5 7 N B BR e 7 1
e, JriTRW. 7RSS, B FRCR M N | RORRTII R 8GRI R T A b
LS HLTE & e o T PERE AR B 0 A, X B A B T AR R i ML HLI I S s LR A — 2 IS B MM E .

K. SMFLERAIL; V-FER; BT ST

Abstract: Compressor motor for air conditioner operates at high temperature will result in performance attenuation of
aluminum-casted rotor. A 5 PH working frequency compressor and a 20 PH working frequency compressor have been
studied in this paper. Two corresponding 2-pole 3-phase induction motors with 3.5 KW and15 KW have been compared
and analyzed, and the performances with copper-casted rotor and aluminum-casted rotor have been compared. The
analysis results show that copper-casted rotor has small efficiency and speed attenuations and the efficiency is improved
considerably. Combining inverter technology, the performance of 3-phase induction motor with copper-casted rotor has

been sufficiently achieved at high rotation speed. This paper is useful for investigation and application for compressor

motor with copper-casted rotor.

Key words: 3-phase induction motor, V-F control, copper-casted rotor, high temperature operation
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Research on Demagnetization of Asynchronous Start Permanent Magnet Synchronous

Motor with Rectangular Rotor Slots
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Abstract: Aiming at the problem of rotor permanent magnet demagnetization of asynchronous start permanent magnet
synchronous motor, this paper mainly analyzes a rectangular rotor slot asynchronous start permanent magnet
synchronous motor. Based on characteristics and properties of permanent magnet materials, demagnetization
mechanism of permanent magnet materials and main reasons and methods of demagnetization of permanent magnet
magnets are analyzed. In order to accurately describe the demagnetization mechanism of permanent magnets, the
calculation method of maximum demagnetization working point of permanent magnets is analyzed, and the stator
armature magnetomotive force and the rotor cage magnetomotive force are calculated. The effects of load torque,
moment of inertia and rotor initial position on demagnetization of a rectangular rotor slot permanent magnet
synchronous motor during permanent magnet synchronous motor starting are verified by two-dimensional finite
element methods. According to the analysis of the reasons and methods of demagnetization, several measures to
prevent demagnetization are briefly introduced.

Key words: rectangular slot rotor; asynchronous start permanent magnet synchronous motor; demagnetization

analysis; starting process; transient electromagnetic field
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Research on Placement of Chip Hall IC for PG motor
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Abstract: In combination with theoretical analysis and laboratory test, the differences between chip Hall IC and

plug-in Hall IC has been studied, and the placement and application of chip hall IC has been analyzed.

Key words: PG motor; hall IC; placing position
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Analysis and Solutions on Fixed Frequency Noise of Household AC motor
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Abstract: The household AC motor has natural frequency of noise produced by motor excitation resonance during its

service time. Combined with practical work, this paper introduced reasons of fixed frequency noise and provided some

reference to prevent and solve this kind of problem.

Key words: AC motor; natural frequency; resonance; noise
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Design of constant pressure water supply control system with variable
frequency speed regulation

=T, KA
(BRI ALH S A B2 7] BRI 519110)

W OE, AR S H Sk R F TR E SR A L O K B TR R R A, T T S T PLC % AR 4 R e K
EH ARG, ZARGEw PLC (W gnfifsdilds) . ABWas . KE, B . TEMSHM, Z=MME B
S B R R PR AR AR AR R SE A, YA A R I B K R B R AR S, SRR KR S S A AR S A
AT 25 B2 45 ) 4 5 10 B O BB L, T i PID iz 530 ok 42 il 228 45 2% BT i o A0 R PR RITA 3%

KRG W ARSI A, L LIS PID Y

Abstract: The title of this paper comes from the investigation of water demand in most parts of China, so as to design a
constant pressure water supply control system based on PLC. The system is composed of PLC (programmable logic
controller), frequency converter, water pump, sensor, industrial computer and so on. The soft start and frequency
conversion speed of the three-phase pump motor is realized by the frequency converter. When the sensor detects the
pressure signal of the water pressure, the current water pressure signal will become the electrical signal into the
programmable controller and the set value. The voltage and frequency of the frequency converter are controlled by the
PID operation, and the water supply is the same.

Key words: programmable logic controller; transducer; frequency converter; PID regulation
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Analysis capability of capacitor resistance of temperature and humidity improvement

e PRI /MR, BT T
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Abstract: Through the analysis of the raw material, equipment and technology of the capacitor, the feasibility scheme

of the capacitor passing the "double 85" test is provided. In this paper, the salt spray test requirements of insert blades

are solved by using different materials of plating structure design. The curing temperature of epoxy resin was also

analyzed to provide the method of humidity test for capacitor.

Key words: glass transition, glass transition temperature, plating phase analysis, damp heating test, salt spray test
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Sn(pm) Ni(jum)
1 10.913 1.495
2 9.571 2.195
3 8.927 1.857
4 6.772 1.891
5 11.361 2.156
6 6.159 1.729

MEAN 8.951 1.887
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Sn(p.m) Cu(pm)
1 4.868 0.387
2 5.540 1.061
3 5.508 0.763
4 4.804 0.650
5 4.558 0.532
6 5.235 0.458
MEAN 5.086 0.642
Bt T R 1 B
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Research and application of anti-corrosion structure design

for brushless DC motor
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Abstract: Shaft current often appears in the working process of brushless DC motors, resulting in damage to the
raceway of the bearings and shortening the service life of the motors. This paper mainly introduces several design

schemes to prevent the phenomenon of bearing corrosion.

Key words: brushless DC, Electric erosion prevention, design
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Abstract: The quality of cast-aluminum rotor in an induction motor is greatly influenced by the extrusion process, so

it's necessary for factory to inspect the quality of each rotor. When the parameter setting of quality testing is not

reasonable, that the quality of rotor is misjudged as unqualified will happen frequently. The finite element analysis of

the working principle of the equipment will help us identify the factors that affect the normal operation of the

equipment and direct the production.

Key words: Cast-aluminum Rotor, Bar Broken Detection, Detection
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Abstract: This article through to the capacitance of single-phase asynchronous motor starting L circuit diagram,a brief
introuduction of the principle of speed regulation,introduces in detail the calculation method of high speed connection,
by assuming constant slip s case,or other calculation method through the experiment until the resistance,reactance and
impedance parameters of motor,then this paper introduces the calculation method of the winding parameters such as

voltage,further calculate the current,thereby further calculate the torque of the slip s,loss,etc.Through the effect

analysis,the high and low speed torque is compared to achieve the goal of speed tegulation.

Key words: induction motor,L circuit diagram,speed control theory,calculator.
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Analysis of safety performance of capacitors for electric vehicles
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Abstract: The metallization safety film of electric vehicle capacitors presents a diversified development trend from

pattern designation to coating structure change. By comparing and analyzing two kinds of typical safety film capacitors,

the safety protection of safety film capacitors is proved, and the difference between them is analyzed and explained.

Key words: ramp metallization layer, inner fuse, safety film pattern, flat metallization layer, step metallization layer,
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Identification and analysis method of motor noise source
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Abstract: Noise affects people's normal work and rest. As the main noise source of motor, motor noise needs to be

analyzed and controlled. By analyzing the causes of motor noise, this paper mainly introduces the classification of

motor noise, expounds the mechanism of electromagnetic vibration and noise, mechanical vibration and noise, and the

generating mechanism of aerodynamic vibration and noise, and proposes a method for identifying the noise source,

which provides a fast recognition method for the location of the noise source of the motor.

Key words: Motor; Noise; Identification
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Calculation method of gas gap between stator and rotor of generator
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Abstract: This paper mainly introduces the measurement method of air gap, the drawing of the stator and the rotor

outline, and then obtains the least square circle of the fixed and rotor, and finally analyzes the non circle degree of the

rotor, the eccentricity and the eccentricity angle. The size of the air gap of all the poles of the air gap sensor can draw

the outline of the rotor, so as to obtain the air gap between the stator and the rotor.

Key words: air gap; eccentricity angle; contour
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Design of variable frequency energy saving system

T, Wk, XY
(BRI HLIR s AL AT B2 /] BRI 519110)
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Abstract: In this paper, write on the energy-saving motor, frequency conversion technology, the method of AC motor
speed control, the basic principle, realization of variable frequency speed regulation by PLC, the open loop control

system, the motor closed-loop motor speed feedback to the PLC, its purpose is to each big enterprise energy saving,

design plan, provide a a basis.

Key words: energy saving of motor; motor speed control; inverter;
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Dynamic analysis of a multi-degree-of-freedom spherical moving bearing
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Abstract: With the development of society, the increasing demand for multi-degree-of-freedom drive devices in
industrial production also leads to the corresponding increasing demand for high-performance multi-degree-of-freedom
bearings, so its research has important practical significance. In this paper, a kind of lubrication bearing suitable for
multi-degree-of-freedom spherical motion devices is researched, whose structure includes a complete spherical inner
shell and an incomplete spherical outer shell. The lubrication oil is injected between the inner shell to effectively
reduce the friction coefficient along the directions of multi-degree-of-freedom motion and prolong the service life of

the bearing. At the same time, the multi-body dynamics software is used to simulate the dynamic performance of the

bearing, and the results verify the correctness and feasibility of the analysis and design.

Key words: Multi-degree-of-freedom; bearing; dynamic performance; dynamics
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