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Development of CYCLO" 6000# Series
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The CYCLO" Drive is a K-H-V type of power transmis-
sion system combining an internal planetary gearing
mechanism and an even-speed internal gearing mech-
anism. With the high performance and reliability, more
than 10 million units of the CYCLO" Drives have been
produced. To meet the market requirement for diver-
sification and higher performance, we have addition-
ally developed the 6000# series of the CYCLO" Drive
with a view to the following three features.

1) Further downsizing and weight reduction to address
smaller and lighter design of the entire equipment using
the reducer

2) Increased efficiency to respond to the market need
for energy saving

3) Reduced noise to allow use in an environment close
to humans
This report describes an overview of the new devel-

opment and the technological keys to achieve these

purposes.
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Epitrochoid planet gear tooth
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Structure of CYCLO" Drive
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Load analysis by 3D model
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Vibration analysis by 3D model
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FEM analysis by 3D model
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o High efficiency CYCLO" Drive o HBB and BBB, parts of CYCLO" series
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Combinations for 6000# series (4P motor[J single reduction)
oW ooao
6 8 11 13 15 17 21 25 29 35 43 51 59 71 87 119

0.1 6060 | 6060 | 6060 | 6060 | 6060 | 6060 | 6060 | 6060 | 6060 | 6060 | 6065 | 6070 | 6070 | 6080 | 6085 | 6090
0.2 6060 | 6060 | 6060 | 6060 | 6060 | 6060 | 6065 | 6070 | 6070 | 6070 | 6075 | 6085 | 6085 | 6085 | 6090 | 6100
0.25 | 6065 | 6065 | 6065 | 6065 | 6065 | 6065 | 6070 | 6075 | 6075 | 6075 | 6085 | 6090 | 6090 | 6095 | 6095 | 6105
0.4 6075 | 6075 | 6075 | 6075 | 6075 | 6075 | 6075 | 6085 | 6085 | 6085 | 6090 | 6095 | 6100 | 6105 | 6105

0.55 | 6080 | 6080 | 6080 | 6080 | 6080 | 6080 | 6085 | 6090 | 6090 | 6090 | 6095 | 6100 | 6105 | 6110 | 6110
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22 6100 | 6100 | 6100 | 6100 | 6100 | 6105 | 6105 | 6115 | 6115 | 6120 | 6125 | 6135 | 6135 | 6145 | 6160

3.0 6110 | 6110 | 6110 | 6110 | 6110 | 6110 | 6115 | 6120 | 6125 | 6130 | 6135 | 6145 | 6145 | 6160 | 6165

3.7 6115 | 6115 | 6115 | 6115 | 6115 | 6115 | 6125 | 6125 | 6130 | 6135 | 6140 | 6145 | 6160 | 6165 | 6165
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Design System of Hypoid Gear with 3D Model
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Takao SHIGEMI Akira YAMAMOTO

oo0oooooooooooo
3D model of hypoid gear
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This system for hypoid gear design enables simula-
tions of the processes such as dimension calculation,
gear generation and tooth contact modification by using
3D model with an actual shape of the gear. It leads us
to shorten the development period as well as reducing
the cost for development. This system has two func-
tions, the program of gear generative simulation and
the program of tooth contact modified simulation. This
system leads us to shorten the development period by
preventing the failure in the process of gear generation
and tooth contact modification at a workshop. Moreover,
we can accumulate original gear development tech-
nologies by quantifying the know-how in the process of
designing and manufacturing. This report describes fea-
tures and effects of the system and presents the sum-
mary of the design system of a hypoid gear with a 3D
model.
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Method of right-angle reduction
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Design and manufacture process of hypoid gear
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Tooth surface of hypoid pinion
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Structure of cutter
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Current tooth contact modification of hypoid gear
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Low Noise Housing for Gear Reducer
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The demand of low noise in a reducer is increasing in
the use in the place near a public facility. A reducer gen-
erates noise as vibrations of its gears propagate to the
shaft, bearings and ultimately to the housing, which then
radiates solid noise according to its vibration charac-
teristics. For the gears, which are the source of vibra-
tions, preventive measures have already been taken.
However, no measures have been studied to prevent
the gearbox housing from radiating noise. This report
describes the method for designing a low-noise hous-
ing based on FEM analysis and the effect of the new
housing obtained with a trial product.
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Development of High Precision PWM Driver SDPH Series
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According to the size increase of flat panel displays
(FPDs), the drivers for linear motors capable of actuating
larger XY-stages with high precision are required. SHI
Control Systems, Ltd. has developed SDPH series driver
for the high precision linear motor driver which can solve
conflicting problems between larger capacity and high
precision. SDPH series drivers are suitable for 500 to
3000[N] classes of linear motors and consist of 6 models
by current output ratio on 9 to 60[Apeak]. Now, it is main-
ly shipped out for the 4th and the 5th generation FPD
inspection machines. This report describes the back-
ground technologies for the high performance of
SDPH series and the functions that support the high
performance.
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Specifications of SDPH series driver
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In the injection molding market, higher cycles and
higher yields of molding are required for cost reduc-
tion. However, changing the molding conditions such
as increasing the screw rotation speed or decreasing
the cylinder set temperature to meet this demand may
cause problems such as heat generation from resin,
poor kneading, and wear of the screws and the heating
cylinder. The "Sumi-Melt Screw" solves these problems
through its shape, which reduces the increase of resin
pressure inside the cylinder. In addition, the new screw
is expected to perform high-cycle molding with an
increased plasticizing capability and decreased mold
resin temperature, and increase the yield and extend
the screw maintenance interval through reduced resin
burning. This report describes the features and effects
of the "Sumi-Melt Screw."
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Reinforcement for Fatigue Damage on Beam-Column Connection of 3D Shear Bridge Pier
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In Metropolitan Expressway, many fatigue damages
on beam-column connection of the rigid frame steel pier
are reported. We have been working to repair and
reinforce the damaged areas. For the connection of
bridge piers with ordinary shapes, reinforcement
structures are standardized and they can be designed
in accordance with the standards. However, for those
bridge piers with complex stress properties, rein-
forcement measures have been individually studied. We
have identified the stress properties of a structure in
which a bridge pier with complex stress properties is
rigidly joined to the main girder, and then studied a
reinforcement structure, through FEM analysis and
stress measurement. This report describes an overview
of the study and its result.
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Measuring point of stress measurement
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