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The Development of Gradient Response CVT
for a Small Size Electric Vehicle

At

. Ay

Gyu-Sung Kim*t and Young-Woong Kwon**

(Received 31 July 2015, Revision received 10 December 2015, Accepted 10 December 2015)

Abstract: In this study new CVT(Continuously Variable Transmission) system which is adaptable to a
small size electric vehicle is proposed available to gradient response CVT. New pulleys consist of

springs adapted driving pulley and driven pulley. At the moment a small electric vehicle drive a slope,

new system respond to a gradient as overcoming tensional force of springs. We made prototype of

gradient response CVT to test parts performance and travelling performance test. As a result of test, belt
pitch diameter varied for high torque direction at the gradient. In the flat travelling, acceleration

travelling and gradient travelling performance test, the small electric vehicle with gradient response CVT

get improved perfomance than the small electric vehicle with reduction gear.
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Fig. 1 The model of gradient response CVT
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. gradient response CVT
. anchoder of driving revolution measurement

1

2

3. anchoder of driven revolution measurement
4. torque sensor 5. load apparatus
6. master cylinder

7,8. data acquisition system 9. note-book
10. display of driven revolution
11. current of motor 12. voltage of motor
13. control system 14. motor
15. program of real time data acquisition

16. apparatus of axial length control
Fig. 2 Photo. of parts performance apparatus

Table 1 Parts Spec. of parts performance apparatus

Parts Model or Spec.
Motor model BD80-N220100
Motor controller SBDSMS-03

TQB_A_20KM, 20kgf-m

Rotary-encoder,
HE40B-6-600-3-N-24

Embedded torque sensor
1Rev. 60pulse

Autonics, MP5W

Torque sensor

Driven RPM sensor

Driving RPM sensor

Pulse-meter
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(b) belt position of load state

Fig. 3 Variation of belt position according to load
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Table 2 Spec. of load apparatus

Area of brake pad 784 Amnt
Friction coefficient of pad 0.35
Distance of disk center with 69.4mm
pad center
Ibar =
P f t li
ressure of master cylinder 0. 10Pa(N/mr)
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Torque (kgf-m)

s

Speed ratio
~—0.3495(k=2.8) =<0.2719(k=2.8) ——0.1942(k=2.8)
~—0.3495(k=1.8) =-0.2719(k=1.8) -#-0.1942(k=1.8)
0.3495(k=1) -+-0.2719(k=1) -+0.1942(k=1)
Fig. 4 Torque corresponding to spring constant (belt
length=650mm)
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Fig. 5 Torque corresponding to spring constant (belt
length=530mm)

Fig. 5014 R vk} o] F&p7t 73] et
AEEAZ} AAH, WEH7} Zrotyol whe} Mg
EIdx Foly& At} Fig. 49} Hlw 3t
B S Haho A 7t E4E AEE

A= AdS & F Utk

36 PRSHZIASERX H19H M6z, 2015 12¢

AEgke]l 7bd 2 2.8kgfiemd W AEE

Ik olgd Ans WEelv)

=

2
N
A
N
L
N
v
)
[
[l
o
ox
5
rlr

L Ente] AZYAR] Sitel Dite ¢
YE TS o] &t FHHLI|E 4
Koy, A} 9o g ARE
AzAE Yo xd¢2
olgigt Aol 7|3t
EoEH
gHdA YA A%
650mmol A 530mm=Z £
ol g#}el HF 0.0lkgfm F5ES
At

N
I

tlo X ¢
ic)
N

SErpolo] A g3t
MEo| 3

#o)3

T

do A
2
i_t“

4

CIN
o

2
N
N
.}
XN

ofh
fu)
o B

0

2: 2

40 b vr 2 o B Ay
N o

Y oo gt 2

so oo rr
-
a’
2t
I
N,
N,
it

T
.
m?{J
%
30
rir
ox
N
o
i



Fulukg FoLrle 452 98] 99
Nz 28 A7Ael RHHAL 10:19) 24
e AR EdsAee Agsel T A%
NEe AR, £ 2 Hge BEE
AW kg TUNss1E Basie] wa Ag
& st 129 1019 25770 Wae
Edsdes RHE $AD PN Pous

(a) Trans Axle (b) Gradient response CVT

Fig. 7 Power transmissions used at travelling test
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Table 3 Results of travelling performance test
Result
diti
conditions A B
passenger
traf;tin L 65kg | 294 | 368 | 21.5%
velocitf distance : m/s m/s 1
500m
passenger
| . 65kg 0.1 0.12 23.6%
aceel distance : m/s’ /s’ 1
100m
passenger
: 65kg
gradient distance : 1.73 1.97 13.8%
velocity 38m m/s m/s 1
slope :
9°=20%
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