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An Experimental Study on the Parts
Performance of Dry CVT

2de
Y. W. Kwon

Key Words : Dry CVT(A2] F¢#4:7]), Movable Flange(7}s E¥7)), Spring(E8]x] 2X2d), Roller(E3),

Speed Ratio(®¥4:1])

Abstract : The main advantages of the Dry CVT with V-belt, which has been popular in Asia, are a simple

mechanism, less maintenance and low cost. The important factors which have an influence on the performance

of the CVT are the weight of the centrifugal roller, the change of axial distance and spring force.

Based on

an experiment, the effects of load torque, speed ratio, and revolution of both the driving pulley and the driven

pulley during the alteration of the axial distance, roller weight and spring constant were studied.
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Movable flange

Centrifugal rolier
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Fp @ Axial force at driving pulley
Fy @ Axial force at driven pulley
T, : Outlet belt tension

7', * Inlet belt tension

a : Groove angle(®)

6 : Contact angle(®)

: Coefficient of friction between belt and

flange
np - Coefficient of friction for radial
component
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Fig. 2 Nondimensional axial force vs. Traction
coefficient for various speed ratios
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B, Alg FURE7), HEY 5%

BAA, dolel WEFA, aejn doly F5HA
2 FAH ok 4¥FAE AL de 4 ¥
F 2 742 Table 1o} YebAct

Table 1 Parts list of experiment

€ HolBs 1% 83
a7 shlen, A= o

22 Aol
39tk Table 2 AHZAES Yepdch

3.2 Ay by

Ago] Hg3 A2 Fehi&r)e FEEEY F
EZgAtolo A8 E 285me 211w F 7HA] A
S0 FIAA AFE FHSU 4, HolEE
5317 93 e ALy FHHEYE 5000
rpm”~ 6,000 rpme.2 A39ATh JHATE SFUAR
Agrsled A3k ol f-E Fuusy|ol B4 UA 3
Aol =2somtt F5E8)9 ¢
Alclutch-in)= o] &8 A2 ¢ 9l7] wio|rt

3]

oA YAEex7t 294 Qo
TE5EeE ABEIV} FHH
F& AAS WEa tazm Bolde seid #

No. Parts list/Specification
1 | Motor controller Table 2 Experimental conditions
2 | AC motor/2HP . e
— Item Conditions |Acquisition of data; Torque
3 | Driving pulley/50 cc SJ50 model
4 | Driven pulley/50 cc SJ50 model Distance of| _285mm torque of 2600N-mm
5 | CVT/50 cc SJ50 model axle shaft|  911mm | transmission | 3900Nmm
6 | V-belt 10.6¢ diameter of pitch
7 | Torsion axle/Diameter 8 mm, aluminum alloy . for the
Welght of 120g drivi il
8 | Torsional disk/Diameter 150 mm, thickness 3 mm rnving pulley | 2600N-mm
roller 13.1g &
9 | Rotational bearing 5 driven pulley
10 | Disk brake/Diameter 160mm, thickness 3mm 18.7¢
Brak 80mm RPM of
11| Bra e. pad Free driving pulley
12 | Photointerrupter /SG-205 length 94mm & 2600N-mm
13 | Photointerrupter /SG-205 spring 113mm driven pulley
14 | Linear potentiometer/50K ohm, max. 35 mm stroke
15| CPU / at90s2333, at90s2313
’ AR, A 2o 28z AXFHLS o 4
16 | A/D Converter /Resolution 12 bit o 49 AhHgd Eeish 294 ~29E o2
5
17 | Data acquisition card /ACL-8111, ISA Type 2% 2t
18 | Data acquisition program/DOS version Turbo C++ 3.0 .
19 | PC/Intel Pentium I 166 Mk '

a) used rollers



b) used clutch springs
Fig. 5 Test rollers & clutch springs
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Fig. 6 V-belt pitch diameter variations for axle
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roller weight variation at torque load 2,600 N-um
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Fig. 11 Measured diameter of driven pulley for
roller weight variation at torque load 2,600 N-num
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Fig. 13 Measured torque of driving pulley for
spring variation at torque load 2,600 N-un
AT } o] ¥sle] g &

e e gioh

of
ofe

84
E m_
5wl
g ]
3 & .
S p —n— Spring 1
E B0 - 4 s Spring 2 |-
FE B b 30”"93
3wt
5 sl , .
5000 5500 6000

Measured driving pulley speed(APW)

Fig. 14 Measured diameter of driving pulley for
spring variation at torque load 2,600 N-mm

o] ’—‘Jr‘jr.
] ‘fﬂi}oﬂ EH TEE
1\:]-' TEE

< 98 HE
UL, X]‘TTZ‘:]_o]ﬂ' &
A x] 2 o] ZolFdE &

o |H 2L Lo 1o

4 b o
f A
£

| —ee Spring 1 |. ... ...
...... Spring 2
Spring 3

Driven pulley diameter (an)

Measured driving pulley speed(APN)

Fig. 15 Measured diameter of driven pulley for
spring variation at torque load 2,600 N-um

Fig. 16

T
A&

e
ot

o] Wl g TEEL
ERAL § E‘r TEEYY A
5:_7} 7‘7}'8}_1—1

Py

T

f

A=
=

s

b xe it
)

]
e o r d

|
N
Ne
|



SREDR

TEE 8L FVMAIIH HEEA
7} Frele, FEEEY AR S AaAIL, FF
go)9 448 FAA070 TEEAS $ES A3
AR ogE olfrt 2x8e] Aol Frigw
22 Zg9o g FUA7]7] dEo)

: g —=— Spring 1
E 5m]_ ______ o Soring2 |
32 L ~e~ Spring 3
2000 ;

5500 5000
Measured driving pulley speed(APM)

Fig. 16 Measured speed of driven pulley for
spring variation at torque load 2,600 N-mm

B QTN A4 Tuwsrle) 7 FHRES
g5e detelr] e A4 Fauss] 4% ol
GRoEE olgsiel 4¥e stk AW A
b3t 2ok

1) Foag)d 2 o)

2)

3)

71k R, S AEHE Ede FotEA
kol Wslo} we} i 27%)A Ao 729714
ket webd, FeRsrie F379E
3 TERS 2/, 2EEE AY
E37} FUlske] 584%3 Aulst

A7 AGEFY} Z7b8tn, FEZD ] AR
Z5E99 IAEEE FEAT FEEEY

1 oJ%A4, 1997, “FEMEA Fdrle) WeE
ol 8 ARA A7, AFATHNERY A

2. Michael A. Kluger and Douglas R. Fussner,

1997, "An CVT
Mechanism, Forces and Efficiencies", SAE
Paper 970688,

Overview of Current

3. AdS, 1434, 1989, “V-HE CVTY FHs14

(D", W7 AT =3
pp.347-854,

A13d  Ab53F,

4. FE, 349, 1990, “AFE 1F R 55 V-
=
b |

ME CVTe R&u-RetEa-F
Bl@”, AE2583)A, Vol. 12, No. 3, pp.9-20

= Lo
543} 4%

5. W. S. Worley, 1995, "Designed Adjustable-

Speed V-Belt Drives for Farm Implements.",
SAE Transactions, Vol.63, pp.321-333

6. L. R. Oliver, 1973, "Design Equation for a

Speed and torque Controlled Variable Ratio
V-Belt transmission”, SAE Paper 730003

7. 734, 1989, “V-¥E CVTY H&n|-H3lEx

~%Y 5", AR BYStE HAES £

8. T. F. Chen, D. W. Lee and C. K. Sung, 1998,

"An Experimental Study On Transmission
Efficiency of a Rubber V-Belt CVT", Mech.
Mach. Theory Vol. 33. No. 4, pp.351-363

_80_



