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Non— contact magnetic gears have many mechanical and
dynamic performance characteristics. A magnetic spur gear, for
examples, has both internal and external meshing of a pair of
gear sets. Magnetic bevel gears can change the intersection
angle of the axis between pinion and gear during operation, and
a magnetic skew gear can be set at any pinion and gear position
by changing the amount of offset.

A new magnetic planetary and differential gear can have two
outring gears, offering many uses. There is, moreover, perfect
separating of the outring gears. The sun gear and planetary gears
transmit torque through the partition.

This report describes prototype production and a performance
characteristics test on a new magnetic planetary and differential
gear.

Key words : magnetic gear, planetary and differential gear,
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a: Sun gear b: Planetary gear c: Outring gear |
d: Outring gearll

Fig.1 Schematic drawing of a new mechanism for

planetary and differential gearing.
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Fig.3 Planetary and differential gear assembly.
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Fig.4 Schematic diagram of test apparatus.
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Fig.5 Power flow diagram and relationship of Po and
n ’(sun gear fixed).
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Fig.6 Power flow diagram and relationship of Po and
n’,involving outring gearII (sun gear fixed).
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Fig.7 Relationship of Nc and Tb (sun gear fixed).
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Fig.8 Power flow diagram and relationship of Po and
1’ (outring gear 1 fixed).
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Fig.9 Power flow diagram and relationship of Po and

n ’,involving outring gear Il (outring gear I fixed).
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Fig.10 Relationship of Na and Tb (outring gear I fixed).
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Table 1 Characteristics of planetary and differential gears.

Module: . m= 40 mm

Tooth profile: Circular arc tooth

Radius of circular arc tooth: Rc= 54 mm

Height of tooth H= 40 mm

Center distance L =120 mm
Sun gear(q)

Number of teeth: Zo= 24

Radius of pitch circle: Rr = 40 mm

Radius of outer circle: Ro = 80 mm
Planetary gear (b&

Number of teeth: Lb= 24

Radius of pitch circle: Rr= 40 mm

Radius of outer circle: Ro= 80 mm
Out ring gear 1 (c)

Number of teeth: Zc= 96

Radius of pitch circle: Re = 160 mm

Radius of outer circle: Ro =200 mm
Out ring gear 1 (d)

Number of teeth: La= 12

Radius of pitch circle: Rr =120 mm

Radius of outer circle: Ro = 160 mm

Sun gear speed: 1400rpm
Planetary gear speed: 280rpm

(Air gap of sun gear and planetary gear:5mm)

Output of planetary gear:0.6KW

Table 2 Speed ratios of planetary and differential gears.

Sun gear (fix
gear ratio ed ratio
a 1 - - -
b(rotation) 1 8/5 3/2 2
b revolution) - 4/5 3/4 1
s 1 1 15/16 | 5/4
d 3 16/15 1 4/3
Ling gear 1__ (fixed)
&-\. gear ratio ed ratio
a 1 1 =15 5
b(rotation) 1 ~3/5 9 -3
b{revolution) - 1/5 -3 1
[ 4 - - -
d 3 -1/15 1 =-1/3
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