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Design of High-Speed LSM Rotary Type Testing Machine
in Consideration of Mechanical Strength
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Abstract - The rotary type testing machine undergoes mechanical stress as an external force is applied. In case of the rotary
type testing machine, even a tiny flaw results in a fatal demage because the size of the machine is huge. Therefore, when
designing the rotary type testing machine, it is necessary to secure a safety factor with the mechanical stress analysis in
order to prevent the machine from being destroyed due to scattering or transformation of rotating field. This thesis proposes
a LSM rotary type tesitng machine which rotates at the speed of up to 600km/h. And the mechanical stress is considered in
order that the safety factor remains above 1.5 at the maximum speed. In addition, because normal force as well as thrust
occurs in the machine, the normal force exerted was considered through the strength analysis. Finally, a design plan which
enables to weaken the normal force affecting the rotary type testing machine is introduced and its validity is proved by the
results of FEM analysis.
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Fig. 1 LSM rotary type testing machine
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Fig. 2 LSM rotary type testing machine winding layout
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Table 1 Specifications of high-speed rotary type testing

machine
o= a ol
=9 20 kW
A% 635 RPM
FiEE 1,111 RPM
EJ@635RPM 300 Nm
EJ@1111RPM 172 Nm
Z:j_?:}— Kﬂ\_ﬁ_}ﬁ 2962 Vpeak
ANE7] 28 3 m
HE o] 100 mm
AR = ¢ 60 EA
BTSN 10 EA
AR 8 ¢ 100 turn
EA AAH qEd -
IERE ¢ 13 turn
WEA AR/AF
o AFZH@B35RPM 4570 Ams / deg
NESYNIRSETZSE
9)47t@1,111RPM 40740 Ams / deg
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Fig. 3 Torque waveform(635RPM(Above), 1,111RPM(Below))
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Fig. 4 Voltage waveform(1,111RPM)
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Fig. 5 Rotary field of the rotary type testing machine
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Fig. 6 Result of Mechanical strength analysis according to
number of spoke
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Fig. 7 Mechanical strength analysis model in consideration
of normal force
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Fig. 8 Result of mechanical strength analysis in consideration
of normal force
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Table 3 Comparison of maximum stress and safety factor

between a model which considered the normal

force and another model which not.
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Table 4 Specifications of both sides rotary type test facility
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Fig. 9 Both sides rotary type testing machine
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Fig. 10 Torque waveform(635RPM(Above), 1,111RPM(Below))
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