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Characteristic of High Speed Synchronous Reluctance Motor(SynRM)
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Abstract - This paper presents characteristics of SynRM(Synchronous Reluctance Motor) that is compared with a high
speed induction motor. SynRM is much suitable for high speed electric machines because of structural robustness. There
are many kinds of SynRM according to the shape of rotors. Particularly, axially laminated anisotropic (ALA) rotor is
suitable for high speed instruments. Characteristics of SynRM with ALA rotor is obtained from a governing voltage and
torque equation mainly composed of d-axis and g-axis inductance that will be identified with finite element method.
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Fig. 1 Cross section of SynRM
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Fig. 2 SynRM with axially laminated anisotropic (ALA) rotor
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Fig. 4 D-axis and Q-axis flux pattern for rotor position
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Fig. 5 Cross section of high speed induction motor
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Table 1 Specification of high speed induction motor
T ¥ &
A= 97 270 mm
2R WA 120 mm
3 HA 947 117 mm
AR AFZHol 147 mm
F=4o] 1.5 mm
£ = 100 kW
=5 2 Pole
AT 30,000 rpm
E A 32 Nm
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Fig. 6 Cross section of analysis model(SynRM)
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Table 2 Dimension of analysis

width in the rotor
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model according to laminated
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T 39 ol
(mm] | [mm] | [mm] | [mm]
[mm]
L] 2 1 33 32 95
o 4 2 17 16 85
m o 3 11 10 75
v, 8 4 9 8 65
vV | 10 5 7 6 85
VI 12 6 5 4 165
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Table 3 Inductance resuits of analysis model
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i ; L tmH] | L, [mH] LJ/L,
1 1.125 0179 6.3
I 1.122 0.189 59
I 1.074 0.190 57
v 1.112 0.191 58
v 1.086 0.183 59
VI 0.948 0.185 5.1
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Fig. 7 Flux line parallel to D-axis of rotor (rotated angle=0°)
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Fig. 8 Flux line parallel to Q-axis of rotor (rotatedangle= + 90°)
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Table 4 Comparison of model characteristics at 6 =11°

2y QA A B3
T2 243 A H) 2 A (6 =11°)
I 33 32 32.3 Nm
il 17 16 30.3 Nm
m 11 10 29.9 Nm
v 9 8 29.8 Nm
\' 7 6 31.3 Nm
VI 5 4 29.9 Nm
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Fig. 13 Stress distribution in the rotor (SynRM)
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