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Trial Production and Performance Characteristics of an Output-Efficiency Test
for Electromagnetic Gears
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One of the merits of permanent magnetic gears is that
they can be product compactly. However, they have the de-
merit that the gear can not control the magnetic force be-
tween the driving wheel (pinion) and the driven wheel
(gear) while maintaining a constant gap. This report de-
scribes the design and testing of electromagnetic gears
and discusses the performance characteristics of an
output-—efficiency test.

The test showed that the current intensity to the magnet-
ic pole I. is larger and the output P, is higher. With a con-
stant gap, the I. is smaller and the transmitted efficiency
7’ is higher. One of the reasons for this is the magnitude
of the magnetic flux density of the gap between pinion
and gear. The value of n’ is increased by decreasing the
thrust load in accordance with the electromagnetic attrac-
tive force.
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Fig. 1 Electromagnetic gear created in trial
production.
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Table 1 Nomenclature of electromagnetic gear

Gear ratio i =1/3
Module m =40
Center distance L =80 mm
Tooth profile circular arc tooth
Pinion
Radius of 1iron core riceo =54 mm
Center angle of iron core p =T2°
Height of iron core hi= 60 mm
Number of teeth Z, =8
Diameter of pitch circle Dp1=80 mm
Diameter of outer circle Do1=160 mm
Height of tooth Hi =40 mm
Gear
Radius of 1iron core Fa2¢c =54 mm
Center angle of iron core @ 2 =60°
Height of iron core h: =60 mm
Number of teeth 2 =24
Diameter of pitch circle Dp2=240 mm
Diameter of outer circle Do2=320 mm
Height of tooth Hz =40 mm
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Fig. 2 Operating principle of the electromagnetic
gear.
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Fig. 3 Profile of the iron core.
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Fig. 4 Circuit diagram of the magnetic pole.
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Fig. 5 Test apparatus of the electromagnetic gears.
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Fig. 6 Relationship of the magnetic flux density B
and gear torque T to the current intensity /.
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Fig. 7 Relationship of the output P, and efficiency n’
to the pinion speed Np (g=1 mm, I.=0.8 A).
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Fig. 8 Relationship of the output P, and efficiency 7’
to the pinion speed Np (€=5 mm, I.=0.8 A).
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Fig. 9 Relationship of the output P, and efficiency n’ OO 2‘0 1:0 60 Bb 160 1'20 %0
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Fig. 10 Relationship of the output P, and efficiency
1’ (parameter: g).
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