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Design and Simulation of Continuously Variable

Transmission Driven Based on Cam Mechanism

MA Qiucheng 7, XIAO Jiang,ZHANG Kui,SUN Ning, CHEN Qiang, YIN Gulin
(School of Mechanical Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract: In view of the narrow range and small maximum transmission ratio of the existing Continuously Vari—
able Transmission (CVT),this paper proposes a CVT driven by cam mechanism. The CVT adjusts the position of the
intermediate lever fulcrum by the shifting device and changes the force arm to adjust the rotational speed of the fol—
lower and achieve the aim of stepless shifting. According to the change rule of the speed in the output end of the rock—
er arm, the speed of the swing arm is controlled to change according to a certain rule, and the output speed is com—
pensated reversely, which improves the stability of the motion output .With the principle of inversion method, the
cam contour curve and the swing arm contour curve are designed, separately, and the four groups of cams in the
cam group are evenly staggered by 22.5° to ensure that at least one set of cams is in an effective push state during
the operation of the mechanism to keep continuous motion output. The NX10 software is used to simulate the kine—
matics of the transmission mechanism. By analyzing the speed—time curve of the rocker arm under different gear ra—

tios, the continuous and outputsmooth transmission output can be realized when the total transmission ratio of the CVT
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is within a certain speed control angle. The CVT can obtain a wide range of transmission and a large transmission ratio,

which makes up for the shortcomings of the existing CVT, such as narrow range of transmission and small maximum

transmission ratio.

Key words:ratio; CVT( Continuously Variable Transmission ) ; cam mechanism; contour curve design ; kinematics
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Fig.1 Structure diagram of CVT
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Fig.2 Transmission mechanism
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Fig.3 Swing arm reset mechanism

2 feEitb ot

e gl LU A AR A A 3802 5 i 1 A TS
4 AR, 2 B I S B R N — D S
P, 7ETC A AR BT AT, 7 20 IO s 1%
B R AT 20 AT

MRYGATIA S BB, A JCGAR A 1Y .2 % 2
PUIZ ST AN 4 Bz, FUE & sl -

= @1 @ @ (1)

P i i SR | BV IR Z MR 1%
Bk,

B4 HshpEshE e

Fig.4 Schematic diagram of transmission mechanism



46 R R AR (A AR BE R

2020 4F

2.1 OR-BEEVMESILITE

IS PR LA S SR AR, AL
BHIfRE R S . B S FiRin & IERRDIRAS T
) —A7 B 1 B DR ERBE R vy, AR A Bl A
FER . MG T A0 S, AT AR LA R T A
o, FHBRCHEIRT S, Py o™ 5 R0 Sl 3R 1) s
BEO A 102 = 0,0,P, = 0,0,P; , H1 AT 757 4 12

BRI R
=P = 0,P, _ licosay (2)
@, 0P bicos(a,—0—0)-lcosay
. b+l -5
6, = arccos 21 (3)

P4 D - IR TR e shF At 50,
A S ARG s AR FE IR 0 B
Az BB s o - E U R AL

A5 SGit- R AE S B
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Fig.6 Motion diagram of swing arm —rocker arm mechanism
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Fig.7 Position of swing arm when speed regulating angle 6,
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Fig.9 Simulation model of swing arm and rocker arm
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Tab.1 Output speed of rocker arm when
the speed of swing arm is constant
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45 3.555 3.959 100 8.281 8.614
50 3.942 4.351
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Fig.10 Fluctuation rate of rocker arm output under different 6,
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Fig.15 Simulation model of transmission mechanism
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