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Axial Force of a V-Belt CVT
—Experimental Study—
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Abstract

Axial force of a V-belt CVT is investigated experimentally. The experimental results on speed
ratio-torque-axial force show good agreement with the theoretical results that were obtained in
the previous work. It is also found that torque capacity of the V-belt CVT increases as the axial
force and the speed ratio increase. Impending slip which occurs at the maximum torque is
determined via experiments for various speed ratios. Based on the impending slip region, and the
theoretical curves for the speed ratio-torque-axial force relationship, an actual operating criteria
for the V-belt CVT is obtained. It is suggested to use the actual operating criteria with the
theoretial equations as a basic design formula for the V-belt CVT.
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Fig. 1 Prinicple of a V-belt CVT

2. HAH-RSERI-5 TA4|

21 PSE2 &Y

A 7Pl 7EEE WEE WEG FY A
HAZx7 oA &Yzt (self-locking) S Yoz W
exade 145 A9 Teg dAdde A
of +&EY %3 Frd o5 Zol Tyt

_ a
T 1 ytanz

Fr=—30 p oy
,a+tan7
oA7\H p=mEs} Fe| Aolel ahAA4
a=%%9 V-&7
g="est 29 H57

Aolefl Wi gdeozg 4 (1)& TEFely HWEu-+
SHEI-FY [AE e

24 Fve WEsh Eelaoly W&z
<+ sl&E+F 7 (inactive area) 3 57k (active

a)o g FEste] Feiglch vl @FThelAE
Ay wWss gl Fel WAt ebaHa £
GF Tl dEee w4 FAYG
A sfAP oz WEeRHo] HiE 1A
£ £94¢ o3t 2ol g
Fyv=Fyi+ Fra

olv}l—"H‘
o}nL

1—;ztan—a-’—
=L2(6~0)(——2)
/H—tan?
Tx" Tz a
Y o085 2

o714 Fyi=v &% 779 |
Fru=%% 7709 %9
0a=8577ke 27)

$5729 7] 6% oMoz A,

—(ln ) sm o (3)

CENRELTER 2447414° SEEEEE
23}7] $)sled =& HA 4 (traction coefficient) A

~Dole @9 dag Ae

## (total tension) T+ T2 vy og3 e
FAYE 59 Fa Fvg 784 ek

=48tz A1),

o &
FerFr ___ T ri ”““z]
T+ T: 2(T,+Tz)[ﬂ+tang

2

_ 1_|_/16[1—#tan~‘21'—] @

4 a
p+tan 2

s FN
Fv=p17,

Tz

31 NEHA

V-4E CVTel 7% o F5Eelsl &3 ¥
HEea, Wau o WEFAE 2R Ao
Fig. 291 347 474 Azsgieh, V-4 CVT
4Y3A 4 ¥39 % AGe Table Lo v}
ek AAAS AFAE o3t Reh,

FRAGIE QA4 S Ao CY Vs
®F T T5EY G2 A9V FEE



V-dE CVTY A4 (1) 849

?
a

®C
'\

S

s

Fig. 2 Experimental apparatus for rubber V-belt
CcvVT

$9¢ CVTE V-4= @¢ $stol 3587
2 A" tjaz vgolz §8DlA 7“] 2|
Palreas F¥E olEvh FF5 % F5EH
77k o] Eeot nAHEYR o[FolA i), o
e 9% ol%°] 7tedln Ao E2ad
Adg 4 =& 2Foiql F @l AYPulo]
£+ AHA Ut W5y AAdE AR FEEEH F
HE 227 @—‘li 245 AFH £28 A
olol= =24 E o7 (©0 9J\°1 223l 34
< 9AGn 3 A3, 223 YL g

ol o}n fr r]r ®

Hileoat n]/k_:l_ He{]o]i @D, @i xz%s,]r,]- )
Baelz ¢y =L glols 2aF @8 Y ¢
He FA o] hH2 ez v F3h2 274
o] vyela A= G ‘Q°1 £ el fx3a
@& =4+, =H, TF o FEEe 27
3t @ B @ A 7‘%]5401 AL HAE A=A
A oA EAelmz mEo} FFE, TFEH
o %%%El ALo] & 7‘3— =RE 4 U
V-"E CVTe wHsu+= elady @, Q= =
4o, A¥ *}%EA 45+ 30~60rpmo 2 A

[«
—

Aol A A" 4 9l = E(ripple)
2}8k7] A8 <z (encoder)®, @&
. TE E EEEY dAEEE A,

o

g

o o fo it
M

ol
)
2

N
>
_‘1_, oE FlO

Table 1 Parts list for rubber V-belt CVT test
machine

@ Motor controller

@ 5 HP variable speed A.C. motor

@ Pulley

@ Motor support plate

® V-belt(C)

® Pulley

@ Strain gauges for driver shaft torque
Driver pulley shaft (35mm diameter)
@ Spur gear

@ Slip ring

@ Encorder

@ Tachometer

@ Driver pulley support palte

@ Pillow block

@ CVT driver pulley

@ Thrust bearing

@ Strian gauges for driver pulley axial force
@ Spring

@@ Spring control lever

@ V-belt for CVT

@) CVT driven pulley

@ Thrust bearing

@ Strain gauges for driven pulley axial force
@ Spring

@ Spring control lever

@ Driven pulley shaft(35mm diameter)

@ Driven pulley support plate
@ Support block

@) Strain gauges for driven shaft torque
@) Brake disk

@) Brake pad

@ Pillow block

@ Brake system controller

69 Spur gear

@ Slip ring

@ Adaptive shaft for encorder
&) Elastic coupling

@ Encorder

@ Tachometer
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Fig. 4 Comparison of theoretical and experimental
results for axial force at speed ratio R=4/5
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