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A 2: H TR B FERSHHIX EHE

Function Block Parameters: PMSM @

Function Block Parameters: PMSM @

Subsystem (mask) (link)

Simulation model of a permanent magnet synchronous machine.

Main Parameter | Losses | Temperature | Initial Conditions

Subsystem (mask) (link)

Simulation model of a permanent magnet synchronous machine.

Main Parameter | Losses | Temperature Initial Conditions

Stator d-axis inductance [H, line-to-line]

motor. Ldll

Stator q-axis inductance [H, line-to-line]
motor.Lgll

Stator resistance [Ohm, line-to-line]
motor.Rsll

Number of pole pairs

motor.Mp

Back-emf constant [V/KRPM, line-to-line]
motor.Kell

Rotor inertia [kgmz]

motor]

Winding temperature coefficient [1/°C]
0

Magnet temperature coefficient [1/°C]
0

Nominal temperature [°C]

25

oK ][ Cancel ][ Help Apply

oK ][ Cancel ][ Help Apply

Function Block Parameters: PMSM @

Function Block Parameters: PMSM @

Subsystem (mask) (link)

Simulation model of a permanent magnet synchronous machine.

Main Parameter | Losses | Temperature Initial Conditions

Subsystem (mask) (link)

Simulation model of a permanent magnet synchronous machine.

Main Parameter | Losses | Temperature Initial Conditions

Static friction coefficient [Nm]

maotorTc

Hysteresis losses coefficient [Mm]

0
Viscous damping coefficient [Nm/(rad/s)]
motor.B

Eddy currents coefficient [Nm/(rad/s)]

0

Eddy currents damping coefficient [Nm/(rad/s)]
]

Initial rotor angle [1.0 = 1 cycle]
initialRotorAngle

Initial speed [RPM]
initialRotorSpeed

[ OK ][ Cancel ][ Help Apply

oK H Cancel ” Help Apply
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function motor = motorAC300020 ()

% MicrochipDirect AC300020

motor.manufacturer = 'Hurst';
motor.manufacturerPartNumber = 'DMB0224C10002';
motor.href = 'http://wwl.microchip.com/downloads/en/DeviceDoc/Hurst%20Motor%20DataSheet.pdf";

o

% unit conversion factors
KRPM rads = 0.060/2/pi;

5

KRPM/ (rad/s) :

2pi rad/s = 1lHz = 60RPM = 0.060 KRPM
N*m/ (oz*in) :

see NIST SP811 for reputable reference

o°

Nm ozin = 7.061552e-3;

o

o°

o

% Electrical specifications
motor.Rsll = 4.03;
motor.Lgll = 4.60e-3;
motor.Ldll = motor.Lgll;
motor.Kell = 7.24;

motor.Np = 5;

e

line-line resistance, ohms
line-line g-axis inductance, H

o°

o

non-salient rotor so Ld=Lg
7.24V/KRPM O-peak, line-line
number of pole pairs

o°

o°

)

% Mechanical specifications
motor.J = 0.000628 * Nm ozin;

o°

0.000628 oz*in*s”2
convert to N*m*s”"2

o

)

% Not given by the data sheet:
motor.B = 0;
motor.Tc = 0;

o°

damping coefficient, N*m/ (rad/s)
coulomb friction, N*m

o
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MathWorks, Inc ] #xk :

www.mathworks.com

A FHBAT MATLAB N Simulink [ 58T RGBSR, 57 1]
http://www.mathworks.com/support/sysreq/current_
release/index.html

A K Simulink FIATIE B, Vi -
http://www.mathworks.com/help/simulink/
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AR EMATLABH R B AMEL, Y.

http://www.mathworks.com/help/matlab/matlab_env/
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FoAb R

“MATLAB” F1 “Simulink” #& The MathWorks, Inc [
VEM AR

© 2020 Microchip Technology Inc.

DS00001770A_CN 251171


www.mathworks.com
http://www.mathworks.com/support/sysreq/current_release/index.html
http://www.mathworks.com/help/simulink/gettingstarted-with-simulink.html
http://www.mathworks.com/help/matlab/matlab_env/what-is-the-matlab-search-path.html

AN1770

*
Y .
:

DS00001770A_CN 551271 © 2020 Microchip Technology Inc.



AN1770
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Simulink [ 91 4 i 13& [ T PMSM [ Microchip B HL
FUFLF LA LR AR R, A RR 4y 454 AT DL
TESimulink HH EATHRFE, BART7 722 1% B PMSM AR Y 15
Y, SRJGHT Ctrl+U LLZERLER Biflg N 3HTEE .

BA-1: PMSMER R

RN R S A B R ED AR R R, T E A
Clarke F1Park 45 # 4% = A B [R5 (abc) ¥ N FH DS
(dg) ZHERR (EA-2) .

XA Simulink B LR 23 30 BAR SR X

2 1
uy _ |cosd, sind, 373 73 ¢ [A1]
=" . N,
u -sing, cos 6, | e

theta_r

udq |
psidg |
»
theta_r debug
omega_r |
Clarke & Park >
Transformation
uabe udg Inverse Clarke & Park
udq 4 Transformation
u P theta_r
idgq
P theta_r ;
—»u !
Te
3 »| Temp _
Temp dpsi
—»{omega_r = Ly
Electrical System dpsi m @
»| psi T_m
C} theta_r——
2 »{ T_load
= T
theta_m »( 2
T_load »| omega_r L» T - g
omega_r theta_m
I Torque System =
omega_m @
n_p Mechanical System omega_m
omega_m
ElA-2: CLARKE-PARKZ#:
Slox
+ >
- > "
» X p+ |d
>+
D
» - |q udq
L >+
—p 1/sqri(3) X (-
>
»| 1/sqri(3) o
P
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FRGEA R . ZEH T LT AR
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d |V _ |Ug _R iy —Jw | Yd [A2] L O}
dt % u s i r v
B H
. Lol r T o= 3n yo i +3n (L,—L )i
lal — \La | |Ya| _|Veum [A3] e = M Vertq T M\ EaT Rl [A4]
i o Ll | 0 (= [FIIEFESE + REEF)
L
4 SETEERE AT Ry 00 R A A5 B
BA-3:  EASHR
yRW ‘ ‘ Jco
_ EDS‘J
@UWQQELT
omega_r
% '::‘ | Vg ©)
Ry EF
_ L]
u R i: :
dpsi_d N |
&D i g &D)
dosi_q dpsi i | psi
Temp:Magnel
Temp

LA EE R (I A-4) T 005 A BT RAL A JE A
HAER 2~ 5

T= Tm - Tload [AS]
Tm = Te - Tﬁ’iction - Tviscnus - le// [A6]
Tﬁ"[ction = (Chy + Cf) sgnw, [A7]
viscous (ced + d) @y, [A8]
dy, 4y
dt dq
Ty = dog 5 [A9]
‘ ‘//dq|

Hb s Thiction WHEHAEACEE ST, Tjgc0us PIRTATH
YRR T, Ty, BN 1122 A4 (0 R 3B 5 A2 K FEL 7T o
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T_load
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Flomega_m 73 HINFEFMBEFIRED + “r” TR
S F# 7 I A A5 B (theta_r fllomegar 20 Wil 4 /1 1
LT E DN

BA-5: P EAER

theta_r

e Dl =
T theta_m
omega_r @

omega_r
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