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Design and Simulation of Bi-metal Belts CVT

Kang Ning Liu Hongwei
(School of Transportation Science and Engineering, Beihang University, Beijing 100191, China)

Abstract; To improve torque load capacity and extend the application scope of current continuous
variable transmissions (CVT), a kind of bi-metal belts CVT was designed. The transmission principle of
kinematics and dynamics and transmission efficiency of the proposed CVT was derived. Mathematical
model of the CVT hydraulic system was deduced and stability of the model was analyzed. The bi-metal
belts CVT was simulated by AMEsim and the PID controller parameters were adjusted. The results
showed that the proposed CVT could solve ratio synchronous control problem and had good ratio tracking

accuracy. The bi-metal belts CVT could double the torque load capacity in contrast to typical CVT on the
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same clamping fore condition. Feasibility of the proposed CVT was verified preliminary.

Key words: Continuous variable transmissions

51

S J@ M TG AS A (CVT) & —Fh BE S 8 2 47
1T A5 A B 22 AR A B EE I B AR L AR, —
B ANTER B AR A g s F R, 4R
e Al RS2 20 450 Nem B340 R g il AL T
W % AR R R R

W4 @55 CVT & T— iy X X E 51
g Jy 48, v 52 B 4 B 0 o, W4 JE 1R 3l
CVT fiz KA sE 24 900 N-m (1) 75 K 2k 68 7, JE A
NN A = S iy NN 2 S S [ P D)
X4 @A CVT A3 B IT RIGHF S0, 23R T —

il

Wk H 9 : 2012 -08 =30 &[] H #7: 2012 - 09 — 03
[ K H AR 4 YE B H (50975011)

Hydraulic system Design

Simulation

Tl A 4 S e 2K T % 7 S 4, o A 4L 4
SERE — AR T MEES LT
— A () A 45 ) 1) X4 R T A A% Bk
FET VA S5z 30 75 4 s L 3 L [ A s o

RSB — PO B H CVT, 207 1% CVT [ 4%
B R AL B, I X 8 R 5 o R S AT
PO, X R G R AT B A O 45 8 AT B A
e B,

1 WMEREW CVT S REHRE

A4z JEai CVT 5 Bt Jr A 1 iR %45
Py SR R A E . CVT A A 4R

TEEBN: BT, E S, 1, TEMNFEE TR LR EE 33 RIS, E-mail ; kangning@ buaa. edu. cn



24 & Ak HLOM 4R

20134

7 e 2, SEH — MR TS, P SE AL AR A B
St 2 ) iy A 5 e, HG R — DDA gl e e A% Bl L
1R A AR B A A B i TR 0 5 ELZ O Sl il
25U AEE A SRR A A D b R B £ o B CVT
(9 3h 7 FhoRE £ A el R A SRR T
2 A B MR (1L 3 R

BT RRAT CVT 4 i %

Fig. 1  Structure of bi-metal belts CVT
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Fig.2  Simplified structure of bi-metal belts CVT
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Tab.1 Speed and torque distribution results of model
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Fig.4 Experimental model of simplified bi-metal belts CVT
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Tab.2 Test results of CVT model
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Fig.6 Transmission efficiency of bi-metal belts CVT
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Fig.8 Equivalent principle of hydraulic control system
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CVT hydraulic system
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Tab.3 Main parameters of AMEsim simulation mode
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Fig. 10 AMEsim vehicle simulation model
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