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Dynamic Characteristic of Metal Pushing Belt — Planetary Gear
Continuously Variable Transmission

Wang Zhen'” Cui Yahui' Liu Kai' Xu Lin'
(1. College Mechanical and Precision Instrument Engineering, Xi’ an University of Technology, Xi’ an 710048, China
2. College of Energy Engineering, Yulin University, Yulin 719000, China)

Abstract: A metal pushing belt — planetary gear continuously variable transmission ( CVT) was
presented. It permitted to enlarge the ratio spread of the CVT and simultaneously ensured a better
transmission efficiency. The XP type single loop system with a clockwise power circulation was selected.
A metal pushing belt — planetary gear CVT was designed. Its transmission ratio was ranged from 0. 5 to 3,
the circulation power was less than 33% of the system input power. The metal pushing belt CVT and the
XP type with clockwise power circulation CVT efficiency characteristics were contrasted. Through mode
switching, the metal pushing belt — planetary gear CVT could effectively optimize the transmission
efficiency. Taking Matlab/Simulink as a platform, the simulation model of the vehicle was established.
Given UDDS driving cycles, using the best fuel economy control strategy for the engine, the simulation
results showed that throughout UDDS driving cycle, at low speed and high torque, the operating mode was
the clockwise power circulation pattern; at high speed, the operating mode was CVT pattern, the metal
pushing belt — planetary gear CVT can reconcile transmission ratio range and transmission efficiency.
During mode switch, the power flow direction of the continuously variable branch was invariable, which
effectively prevented the system vibration.
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Fig.2 Power flow diagrams of single-loop system
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Fig.3 Transmission ratio characteristic of single-loop system
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Fig.4 Branch power split ratio characteristics of

single-loop system

PR, XP 7R BLER 2R S8 REA R/ MR R T 00
1 32 B DR o

I 34 m] R B KRR N, A2 8 3 R Dk
JIN, SR 3 U U R 2 XE I/ (BRI B30
) K =4 i, BEE iy He A s i B A% sh %

i LA o H, R XP BLBAR R R 4, BT —
MR AT RN R E S, Y i > 1B, T
TR SR FAL, 2 i <1 B, TAET IR
B WK =4, %4 @7 2 4 58 G A2 3 AR 1
AL S DR LN S 16 IR

3.0

KIS almar A7 R IN5e JCHE 3 i i I R
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Fig. 8 Metal pushing belt efficiency characteristic
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Fig. 11  Schematic diagram of vehicle equipped with metal

pushing belt — planetary gear CVT
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Fig. 12 Bond graph model of vehicle equipped with
metal pushing belt — planetary gear CVT
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Tab.2 Basic parameters of metal pushing belt — planetary

gear CVT
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A 18 3 20 20
B 72 3 20 20
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Fig. 16  Driving dynamic characteristics of vehicle equipped with metal pushing belt — planetary gear CVT
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