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Design of CVT Composed of a K-H-V type Differential Gear Unit and a V-Belt Drive

Y. S. Kim(KRRI), J. M. Park, C. K. Jeong(Graduate School of Konkuk Univ.), S. H. Choi(Konkuk Univ.)

ABSTRACT

Continuously variable transmission(CVT) mechanisms considered here combine the functions of a K-H-V type
differential gear unit and a V-belt type continuously variable unit(CVU). As combining the functions of a K-H-V type
differential gear unit and a V-belt type CVU, 24 different mechanisms are presented. Some useful theoretical formula
related to speed ratio, power flow and efficiency are derived and analyzed. These mechanisms have many advantages
which are the decrease of CVT size, the increase of overall efficiency, the extension of speed ratio range, and the
generation of geared neutral.

Key Words : Continuously variable transmission(F%H8%7]), Input coupled(EZ <472), OQutput
coupled(Z8 & 417), Power circulation(58%3), Power split(FHEH)
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(c) configuration 5

(b) configuration 6
Fig. 3 Input coupled type configurations composed of
V-belt type CVU and differential gear unit
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Table 1 Parameter ranges for parametric analysis

parameters ranges remarks
- Z/za = 2.0
#/z 20~40 1 e = 10
- Z/zp = 3.0
Z/Za 1/3~3.0 2z =10
. zdzp = 3.0
Z/z. 1/3~3.0 iz = 2.0

Table 2 Efficiencies of gears and the CVU

K-H-V type differential gear unit & gear trains

T = Det= Nig = Neg = Nan = 0.982

V-belt type continuously variable unit

speed ratios efficiency of the CVU
0.50 0.938
0.66 0.904
1.00 0.870
2.00 0.824
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Fig. 4 Efficiencies and speed ratios of input coupled

type configuration 1{power circulation) as z/z,
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Fig. 5 Power ratios of input coupled type configuration
1(power circulation) as z/z,
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Fig. 6 Efficiencies and speed ratios of input coupled
type configuration I(power split) as z/z,
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Fig. 7 Power ratios of input coupled type configuration
I(power split) as z/z,
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Fig. 8 Characteristics on the output coupled CVT
(configuration 1 : power circulation)
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