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The Dynamic Analysis for Compound Planetary
Gear of Continuously Variable Transmission
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Abstract

In this study a compound planetary gear combined with three planet gears, which is used for continuously
variahle transmission, is modeled that consider variable nonlinear gear mesh stiffness and damping when gear
rotates, and thus equation of motion of compound planetary gear is derived. Locus of sun gear center causing noise
and vibration is being determined from performing derived state equation with numerical analysis in fourth order
Runge-Kutta method.
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Fig. 1 Schematic diagram of compound planetary
gear system

Table 1 Properties of each gear

oNfu;;Zf}i Diameter Pl;e:;i e Module VI;ZC;
Sun gear| 26 0.026m 20° 1 0.02m
Pl gear 25 0.025m 20° 1 0.02m
P2 gear 19 0.019m 20° 1 0.02m
Sa gear 32 0.032m 20° 1 0.02m

Stiffness of sun gear bearing : 1x10"N/m

Table 2 Properties of compound planetary gear

Mass(kg) Mass moment of inertia

Driver 4.130 6.278¢-2 kg - m®
Load 6.883 1.936e-2 kg * m?
Carrier 1.000 1.013e-2 kg - m®
Sun gear 0.248 1.238¢-2 kg * m*
P1 gear 0.136 3.216e-2 kg - m®
P2 gear 0.112 3.062e-2 kg * m®
Sa gear 0.991 1.301e-2 kg - m®
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Fig. 2 Compound planetary gear model for dynamic
analysis
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Fig. 3 Gear mesh stiffness of sun/P1 interface
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Fig. 4 Gear mesh stiffness, P2/Sa interfate
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Fig. 5 Sun gear locus at 780rpm
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Fig. 6 Sun gear locus at 8560rpm
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