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Abstract

Compound continuously variable transmission(CVT) mechanisms are proposed, which can offer a
backward mode, a geared neutral, an underdrive mode and an overdrive mode. They are composed of
a 2K-H Itype differential gear unit, a V-belt type continuously variable unit(CVU), a few friction
clutches and gears, and not required of a starting device as a torque converter. Compound CVT
mechanisms developed here present two distinct operating modes which are a power circulation mode
and a power split mode. The transition of two modes takes place at the particular CVU speed ratio.
For these CVT mechanisms, performance analysis related to speed ratio, power ratio and efficiency are
executed and proven by experimental studies.
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Table 1 Speed ratios, power ratios and efficiencies for four power circulation modes
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Table 3 Parameter range for parametric analysis

parameters ranges remarks
/2, 2.5~4.5 ;:g: - %za =20
2/7e, 7/Z 13~3.0 Z//zze = 31%
2/ 1/3~3.0 Z//ZL =39

Table 4 Efficiencies of gears and the CVU

a differential gear unit & gear trains

7970.992, 74=0.982, 7.~0.982, 7=0.982
70982, 74=0.982, 7 4=0.982

a continuously variable unit

efficiency of the CVU

speed ratios

0.50 0.938
0.66 0.904
1.00 0.870

2.00 0.824
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Fig. 14 CVT composed of power circulation 3 and
power split 3, 4 '
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Fig. 15 CVT characteristics composed of power
circulation 3 and power split 1, 2
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Table 5 Experimental conditions for CVTs

configurations | power circulation power split
circulation 1 z:=52, 2,=52 2:=26, 2,=78
split 1 ze=23, z;~46 2=35, 2,70
circualation 3 2:=40, z,=64 7:=26, z,=78
split 2 7=35, z,=70 z=42, 7,~63
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Fig. 17 Experimental and theoretical results for power
circulation 1 and power split 1
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Fig. 18 Experimental and theoretical results for power

circulation 3 and power split 2
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