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A Study on the Efficiency Analysis of 2K-H Type Planetary Gear Train

Yeon-Su Kim*, Sung-Uk Choi**, and Sang-Hoon Choi***

ABSTRACT

The analysis of interference and efficiency are important phases in the design of planetary gear train. Because
most planetary gear trains contain internal gear called ring gear, interferences between ring gear and planet gear
should be analyzed in the step of design and manufacturing. Addendum modification coefficient, pressure angle,
speed ratio between ring gear and sun gear are governing factors for interferences. In this paper, the interferences
of 2K-H 1 type planetary gear train based on various planetary gear trains are studied. As that results, the ranges
of addendum modification coefficients which would not lead to interferences is analyzed. Based on these ranges,
theoretical efficiencies are investigated as 6 configurations of 2K-H 1 type planetary gear train, which is based
on basic efficiency, and optimal addendum modification coefficients which generate the maximum efficiency of
planetary gear train are presented. To prove results of theoretical efficiency analysis, experimentations are

performed.
Key Words : gear(XA}), planetary gear train(-+73 7| 914 3]), efficiency analysis(:E&3]4]), interference(7HA3),
basic efficiency(7] 2 & &)
e H and planet gears
ap, = center distance between ring and planet gears
= number of teeth asp = center distance between sun and planet gears
x = addendum modification coefficients Np = number of planet gears
d = diameter of pitch circle ip = gear ratio(z./zs)
dy, = diameter of tip circle of planet gear 7o = basic efficiency
ac = cutter pressure angle @ = angular velocity
aip = pressure angle at the tip of planet gear Subscripts
aop = working pressure angle between ring riring gear, s:sun gear, p:planet gear, c:carrier
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Fig. 1 2K-H I type single planetary gear train
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Table 1 Efficiency of 2K-H 1 type planetary gear train

Fig. 5 Experimental bench for efficiency analysis
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Table 2 Specifications of single planetary gear train
Number of teeth Cutter pressure angle
) Module Gear type
Sun gear Planet gear Ring gear (Degree)
24 24 72 14.5, 20.0, 26.0
24 30 84 14.5, 20.0, 26.0 2.5 Spur Gear
24 36 96 14.5, 20.0, 26.0
Speed-sensor Speed-sensor
B v
T T

Torque-meter
Planetary Gear
Train

Torque—meter
Brake device

Motor

Fig. 6 Schematic diagram of experimental bench
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