MOTORSOLVER

RESOURCES FOR MOTOR & DRIVE DESIGN,  Tel: 941 350 9462 Fax: 866 882 1211
TRAINING/ANALYSIS & MANUFACTURING ow.motorsolver com
DYNAMOMETER KITS FOR E.E. EDUCATION sales@motorsolver.com

PERMANENT-MAGNET (SPM) BRUSHLESS /PM-AC SYNCH. MOTOR
(Fitted with 1000 line encoder)
Curriculum lab experiments developed by:
THE UNIVERSITY OF MINNESOTA

http://www.CUSP.umn.edu

Opal RT Drive Lab Experiments

www.opal-rt.com/product/drivelab

(3) PHASE MOTOR TERMINALS
( RED, YELLOW, BLUE)
MOTORSOLVER

(8) PIN ENCODER CONNECTOR
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Timken Permanent Magnet Encoder Data

(13)

Use M 2.5 x 8 mm
long or #2-56 with
captive

360°Electrical

CHA | { | | | L
CHA- | | | | | [

1.81
(46) s [ [ [ [T |
161 !
(1) Wire & eie- | | [ LT 1]
connector
clearance Note A Note A: 67.5° minimum
separation of Aand B
at maximum operating
l Note B temperature and frequency
1000, 1024 pole pair (A-, B-

RP | | - and RP optional).
1 .81

RF- T
Note B: RP width is
PIN 2 PIN 14 - resolution dependent. See
| customer specification for
.24 - | A\ ? exact width.
(6) |

_

120°e

_f ’ | T 180°e
2.05 10 PIN1 PIN 15 240°e
[ (52) R 360°e

Pin # 1 2" 3 41 5 6' 7 8" 9 10" 1 12" 13 14 15

Function | A+ A- B+ B- RP+ | RP- U+ U- V+ V- W+ W- | VCC1 [GRND| N/A

Yel/ Blu/ Orn/ Grn/ Brn/ Wht/
Color Yel Wht Blu Wht Orn Wht Grn Wht Brn Wht Wht Gry Red Blk Gry
TOutput on pins 2, 4, 6, 8, 10, 12 available with line driver option only.

*Qutput on pins 7-12 available with commutated units only.
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CROSS SECTION
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DESIGN SPECIFICATIONS:

Inverter DC rail =42 VDC, (48 V DC Max)
Three phase, Wye connected
Number of poles = 8

Magnetic encoder (1000 Lines)

A,B, Index & u,v,w hall outputs
Peak stall Torque =2.1 Nm

Peak stall Current=7.0 A

Friction torque = 2.3 0z-in

Ke =9.5 V/krpm nominal

Kt =0.1 Nm/A

No load speed 42 VDC = 4400 rpm
No load speed 48 VDC = 5050 rpm
Speeds can be increased by inverter
controlled field weakening.
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Coils/phase = 4
T/Coil = 14

Res, = 0.3 Ohms
Inductance,

= 0.27 mH qg-axis
= 0.09 mH d-axix
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Back EMF

Ideal source, Prototype Design 1,
Advance angle=0°, Rotor speed=100%

Rotor angle (°)

Voltage (V)

0 60 120 180 240 300 360
Source phase angle (°)

1000 rpm
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Torque (N-m)

Cogging torque

Position (mechanical °)
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Torque
PWM bridge, Prototype Design 1, Advance angle=0°

Rotor speed (% of rated)
Torque (N-m)
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Rotor speed (rpm)

Mﬁve 0.56 Nm Torque @ 3600 RPM 42 VDC Bus

M BLDC
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Torque
PWM bridge, Prototype Design 1, Advance angle=0°

Rotor speed (% of rated)
Torque (N-m)
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Rotor speed (rpm)

0.8 Nm Max Torque @ 4000 RPM 48 VDC Bus (7 A)
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Prototype Design 1
Torque (N-m) 0515
Output power (W) 189
EfﬁCie"CY (0/0) 903 ......................................................
RMS current (A) FoX e
RMS current density (A/in2) |5134
Airgap stress (N/mm?2) 0.00523 . . oo oo
Loss - Total (kW) 0.0203
Loss - Winding (kW) 0.0o895
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Prototype Design 1 Flux function (Wb/mm)
: Flux density (T)

Flux distribution & 7 A max.

o) s

had 0
MOfOFSO'Ve 0.000171 0.263 0.525 0.788 1.05 1.31 1.58 1.84 2.1

v BLDC
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Open Circuit Flux
distribution from
magnets only

R

MotorSolve

K\’/ BLDC
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Prototype Design 1 Flux function (Wb/mm)
Flux density (T)

dUcdl
0.000178 0.263 0.525 0.788 1.05 1.31 1.58 1.84 2.1
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