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Number of Rotor Slots: 12
Outer Diameter of Rotor (mm): 55
Inner Diameter of Rotor (mm): 9

Type of Rotor Slot: 2

Rotor Slot
hsO (mm): 1.2
hsl (mm): 1
hs2 (mm): 9.8
bsO (mm): 3
bs1 (mm): 8.6
bs2 (mm): 4
Top Tooth Width (mm): 4.76809

Bottom Tooth Width (mm): 4.1385
Skew Width (Number of Slots): 0

Length of Rotor Core (mm): 40

Stacking Factor of Rotor Core:  0.92

Type of Steel: M19_24G

Slot Insulation Thickness (mm): 0.5

Layer Insulation Thickness (mm): 0.5
End Length Adjustment (mm): 0

Number of Virtual Slots per Slot: 1

Number of Conductors per Slot: 20

Type of Armature Winding: Lap Winding
Multiplex Number: 1

Coil Pitch (Virtual Slots): 5
Number of Wires per Conductor: 2
Wire Diameter (mm): 0.95

Wire Wrap Thickness (mm): 0.09
Number of Parallel Branches: 2

Slot Area (mm”2):  77.4232

Net Slot Area (mm”2): 50.535
Limited Slot Fill Factor (%): 75
Slot Fill Factor (%): 85.612

STATOR DATA

Minimum Air Gap (mm): 0.5
Outer Diameter (mm): 79
Length of Stator (mm): 100
Stacking Factor of Iron Core: 1

Type of Steel: M19 24G

Polar Arc Offset (mm): 0

Polar Arc Radius (mm): 28
Physical Pole Embrace: 0.726
Computed Pole Embrace: 0.72585
Max. Thickness of Magnet (mm): 9
Length of Magnet (mm): 40

Type of Magnet: XG196/96

PERMANENT MAGNET DATA

Residual Flux Density (Tesla):  0.96

Coercive Force (KA/m): 690

Maximum Energy Density (kJ/m”3): 183
Relative Recoil Permeability: 1

Demagnetized Flux Density (Tesla): 0.377109
Recoil Residual Flux Density (Tesla): 0.950971

Recoil Coercive Force (kA/m):  756.781

COMMUTATOR & BRUSH DATA

Type of Commutator: Cylinder Type
Commutator Diameter (mm): 24
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PERMANENT MAGNET DC MOTOR DESIGN

File: Setupl.res

GENERAL DATA

Rated Output Power (kW): 0.075
Rated Voltage (V): 24
Number of Poles: 2

Frictional Loss (W): 1.89352

Windage Loss (W): 0

Brush Displacement: 10

One-Pair Brush Voltage Drop (V): 15
Type of Load: Fan Load

Operating Temperature (C): 75

ROTOR DATA
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Total Loss (W): 79.1625
Output Power (W):  430.166
Input Power (W): 509.328
Efficiency (%): 84.4575

Rated Speed (rpm):  4295.91
Rated Torque (N.m): 0.956206

Locked-Rotor Torque (N.m): 11.1899
Locked-Rotor Current (A): 244.955

COMMUTATING DATA

Induced Voltage by Inductance (V): 0.32291
Induced Voltage

by Armature Reaction Field (V): 0.665837
Induced Voltage by Main Field (V): -0.688652
Total Induced Voltage (V): 0.300096

TRANSIENT FEA INPUT DATA

For Armature Winding:

Number of Turns: 120

Parallel Branches: 2

Terminal Resistance (ohm): 0.0918537

End Leakage Inductance (H):  5.44898e-005
For One Armature Coil:

Number of Turns: 10

Parallel Branches: 1

Terminal Resistance (ohm): 0.0343317

End Leakage Inductance (H): 1.81633e-005
2D Equivalent Value:

Equivalent Model Depth (mm): 40

Equivalent Stator Stacking Factor: 25

Equivalent Rotor Stacking Factor: 0.92

Equivalent Br (Tesla): 0.950971

Equivalent Hc (kA/m): 756.781
Estimated Rotor Inertial Moment (kg m”2): 0.000280288

d?‘/}é/‘;

Commutator Length (mm): 10
Commutator Insulation (mm): 0.5
Brush Width (mm): 8
Brush Length (mm): 8
Number of Brush Pairs: 1
Press per Unit Area (g/mm”"2): 2
Frictional Coefficient:0.25
Magnetic Shaft: No

MATERIAL CONSUMPTION
Armature Copper Density (kg/m”3): 8900
Permanent Magnet Density (kg/m”3): 7800
Armature Core Steel Density (kg/m”3): 7650
Rotor Core Steel Density (kg/m”3): 7650
Armature Copper Weight (kg): 0.339579
Permanent Magnet Weight (kg): 0.416291
Armature Core Steel Weight (kg): 0.38938
Stator Core Steel Weight (kg):  0.459635
Total Net Weight (kg): 1.60488

Armature Core Steel Consumption (kg): 0.947033
Stator Core Steel Consumption (kg): 0.459635

NO-LOAD MAGNETIC DATA

Rotor-Teeth Flux Density (Tesla): 1.74966
Rotor-Yoke Flux Density (Tesla): 1.75227
Stator-Yoke Flux Density (Tesla): 2.49336

Air-Gap Flux Density (Tesla):  0.484889
Magnet Flux Density (Tesla):  0.420461

Rotor-Teeth Ampere Turns (A.T): 130.808
Rotor-Yoke Ampere Turns (A.T): 55.2246
Stator-Yoke Ampere Turns (A.T): 3391.54

Air-Gap Ampere Turns (A.T):  223.624
Magnet Ampere Turns (A.T):  -3799.61

Armature Reactive Ampere Turns

at Start Operation (A.T): 7348.65
Leakage-Flux Factor: 1
Correction Factor for Magnetic

Circuit Length of Rotor Yoke: 0.290625
Correction Factor for Magnetic

Circuit Length of Stator Yoke: 0.303911

No-Load Speed (rpm): 4697.74

No-Load Current (A): 0.294516

No-Load Input Power (W): 7.06838

Torque Constant KT (Nm/A):  0.0456817
Back-EMF Constant KE (Vs/rad): 0.0456817
Cogging Torque (N.m): 0.0744286

FULL-LOAD DATA

Input Current (A):  21.222

Armature Current (A): 10.611

Armature Thermal Load (A"2/mm~3): 110.318
Specific Electric Loading (A/mm): 14.7386
Armature Current Density (A/mm”2): 7.48496
Frictional and Windage Loss (W): 3.38933

Iron-Core Loss (W): 2.57169
Armature Copper Loss (W): 41.3685
Brush Loss (W): 31.833



