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Introduction. Modern automatic V-belt CVTs (Continuously Vari@lransmis-
sion) have in-built regulators as a part of thenstruction. These are centrifugal
regulators which change the gear ratio [1, 2]. Bt kinematic scheme of a motor
vehicle CVT is based, in most cases, on an irrati@onverting of the centrifugal
force. Therefore, one of the tasks of solving pmsblem is to create a variator with
new properties.

Problem statement. Improving the performance of motor vehicles invalves
automation, which ensures motion safety, ease ofraoand the ability to operate
the engine in the optimal mode. In recent yeass téhdency of the use of automated
V-belt variators in motor vehicle CVTs has becortrersyer. The design of such a
variator requires exact calculations, taking intcaunt all the determining factors
and design parameters of the CVT. The problem lgfcBag the most appropriate
configuration of regulating devices and automaltitof, providing enhanced dynam-
ics of the acceleration of motor vehicles [2].

The article presents a model of a V-belt centrifugaiator for Honda Tact AF-
24 scooter with the V-belt variator input link stihged for a new centrifugal link,
designed by the authors. The output unit, togethiér the centrifugal clutch, re-
mained unaltered.

Object of study. The constructional basis for building a prototypéhe physical
model, described in publications [3, 4]. Prototyests were conducted in the modes
of starting off and that of linear motion [5]. Thests have proven the performance of
the new mechanical transmission of the CVT, basetthe centrifugal variator (phys-
ical model) (fig. 1). Following the scheme of dilstition of forces (fig. 2), we are go-
ing to determine a new gear ratio of the altereloe\t-CVT.

The new V-belt CVT model. Under the scheme of tigtron of working forces
and control forces, they are divided into the dargal force of the sliding pulley, the
centrifugal force of the flexible element (beltgliotension, the jamming force be-
tween the guide rail and the sliding pulley, thed@n the output shaft and the weight
of the driven pulley. Control forces include: trentrifugal force okpy flexible ele-
ment (belt), the load on the output shatft.

We will give here the equations describing eachdor

The centrifugal force of one sliding pulley will stitute:

FCFS =miaS R, (1)

where M is the pulley weight, gt/ will be angular velocity of the input shaft in

Hz; R is the radius of the sliding pulley’s positionrim.
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Figure 1. General view of the centrifugal eleme CVT scooter Honda Tact
AF-24,

1 — the engine; 2 — guide disks of the slidingaftthe pulley; 3 — segments of
the sliding pulley; 4 — the belt.
Centrifugal belt force:
FCFB =m Da)z Dl?l Ds'jnﬂ1 (2)

where M, is the mass of the part of the belt limited bylang, g; @ is angular

velocity of the input shaft, HzR is belt radius, mmj is the belt’s looping angle of
the pulley, deg.
Centripetal force of one sliding pulley:

m?
Feer = RV ’ (3)

where M is the pulley weight, g¥ is the sliding pulley’s linear speed, mm/min.;

R is the position radius of the sliding pulley, mm.
Belt tension force:

F. =500 Egz,s-ca) P, [T,

(23

where M, is the belt's length weight, d;, is the looping angle coefficien€,
is the dynamic load and single-shift operating moaiefficient; B, is the rated drive
power, N;V, is the belt's linear speed, mm/min.

The wedging force of the single pulley’s centrifulgak will be:

Fue = NLFy %D/fy ©))

+m, V2, (4)

where N is summary points of contact between the guidearad the sliding pul-

ley; Fy is the normal force acting on the pulley, K;is the gearing coefficient.

Output shaft load. This parameter is determinethasmoment of resistance on
the output shatft:

P=F R, (6)
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where Rys is the output pulley’s radius, mnf: is the friction force between

the shaft and the load element:
Fo=F, O, (7)

where Fy is the normal force acting on the pulley, fNs the coefficient of fric-

tion (here accepted as f = 0,6). By substitutirg thlues in Formula 6, we will get
the following equation:
P=F [F (R, (8)

Taking into consideration the direction of the ®neectors (fig. 2) and having
transformed the indicated equations (1-8), we abtia¢ equation of the centrifugal
force of one sliding pulley:

Forg = et T, ©)

The total gear ratio of the variator is definedfss difference between the input
power and the output power. The input power is ttuted by the motor shaft torque
multiplied by the shaft rotation frequency. The povoutput is constituted by the
drive wheel torque of a motor vehicle multiplied itgy rotational speed. Considering
that the rotating moments are circular forces mplié¢idl by the frequencies, we obtain
the equation for determining the total gear ratio:

. zlnlw
IT = ’
P
in which Z is the number of the sliding parts of the cengéfuvariator link, in piec-
es.

(10)

Figure 2. Scheme of the distribution of working auiding forces proposed by
the authors of the CVT with the centrifugal linktbé Honda Tact AF-24 scooter:
1 — the engine; 2 — guide disks of the slidinggaftthe pulley; 3 — segments of
the sliding pulley; 4 — belt; 5 — sliding diskstbé variator’s output link; 6 — centrifu-
gal clutch variator.
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Conclusion. The authors offer a mathematical model of the W-bariator, in
which, due to the kinematics of the new variatig, input link serves as a centrifugal
regulator of the rotation frequency of the engihafs The proposed equation of the
gear ratio (10) is based on the total weight ofdléing parts of the centrifugal ele-
ment, the frequency of rotation of the input steft the load of the output shatft.
These properties characterize the mechanical adaptd variators of this class.
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VJIK 621.91.002

OCOBEHHOCTH IPUMEHEHUA METOJA I'PA®OB 1151 AHAJIU3A
TOYHOCTHU YIJIOBBIX PASMEPOB JIETAJIEHU
ITPU MEXOBPABOTKE

Ackepko E.H., Meoeeoes O. A.
bpectckuii rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
bpect, Pecnybnuka benapycs.

MeTtoauka aHanu3a TOYHOCTH MEXOOpaOOTKH MyTeM BBISBICHUS rpadoB B3auMo-
CBSI3M JIMHEWHBIX Pa3MEpOB JIE€TalIM M 3arOTOBKU MOAOOHO pacCMOTpEHa B psIE HUC-
touHuKoB [1, 2u np.]. [Ipu 3TOM HE paccMaTpUBAIOTCS OCOOCHHOCTH YTJIOBBIX pas-
MEpOB, XOTsI, OOBIYHO, YPOBEHb UX TOYHOCTH Ooiiee BbIcOK. [lo3Tomy, ycoBepiieH-
CTBOBAaHME METOJMKU aHalu3a TEXIPOLIECCOB MEX00pabOTKU MeToaoM rpados, ¢
Y4ETOM CIEeUU(PUKH YTIIOBBIX Pa3MEPOB, SIBIAECTCSA aKTyaJIbHOM 3a1auei.

B xozme Teopernueckux uccieqoBaHuil GOpMHUPOBAHUS YITIOBBIX Pa3MepOB JeTa-
Jei BBISBIEH Pl 0COOEHHOCTEH MocTpoeHus: rpadoB M YpaBHEHUH YIJIOBBIX pa3-
MEpHBIX CBSI3€i TEXIPOIIECCOB, a TAKIKE OCOOCHHOCTH PELICHUS TAKUX ypaBHEHUH: 1)
rpadbl 1 YpaBHEHUS YTIIOBBIX Pa3MEpPOB CIEAYET COCTABIATh U PEIIaTh PAHBIIE, YEM
rpadbl U ypaBHEHUS JTMHEHHBIX pa3MepOB. DTO MO3BOJUT YUECTh YIJIOBBIE CMEIICHHS
3IIEMEHTOB MOTYy(aObpPHKAaTOB B COCTABE JIMHEHHBIX POMEXYTOUYHBIX IPHUITYCKOB; 2) B
o011eM ciyyae J0CTaTOYHO COCTaBUTh UCXOTHBIA U TEXHOJIOTHMYECKUH Tpad i Tpex
KOOPJMHATHBIX IIOCKocTed fetanu. OHy U3 HUX CIEAyeT COBMELIaTh ¢ HamboJjee
4acTO MPUMEHSIEMON B aHaJU3UPYEMOM TEXIPOLIECCe YCTaHOBOUHOM, MO0 Harpas-
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