iH(popmariiiHoro oOMiIHYy MK yciMa Cy0’€KTaMH I1HTErpOBAHOrO YIMPAaBIIHHS
TPAHCKOPJOHHUM CIIBPOOITHUIITBOM.

[IpoBenenuii aHami3 1ae MOXKIUBICTh C(HOPMYJIIOBATH peKOMeHAAlll y GopMi
«JIOPOXKHBOT KApTU», sIKa MICTUTh KOMIUJIEKC 3aX0JliB, HEOOXIAHUX Il PO3BUTKY Ta
YIOCKOHAJEHHS MIXHApOJHOTO CHIBpOOITHULITBA MIDK YKpaiHOI Ta €JUHHUM
uupposuM punkom €C.
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CAR TIRE DEFORMATIONS MEASURING DEVICE

The mechanical properties of a car tire significantly affect the wheel ability to
perceive and convert external loads due to traction. When rolling on support surface,
the wheel absorbs external forces and moments that cause complex deformations in
the tire, in particular in the frame and breaker [1]. The rubber cord of tire is loaded
with excess air pressure. Deformations occurring in the contact area, cause a change
in internal pressure, partially redistributing their action to another part of the shell.

The car performance depends on the physical and mechanical properties of the
tire: load capacity, passability, handling, smoothness, dynamism, fuel economy, etc.
In general, all indicators are determined by the value and type of deformation of the
car tire under the action of external loads. Solving the problem of determining the
mechanical properties of a car tire by individual parameters, which include design
features, geometric dimensions, internal air pressure, even with the use of modern
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methods of numerical analysis is quite difficult [2]. Therefore, experimental methods
for determining the mechanical properties of a tire remain relevant.

Deformations of the car tire that occur when interacting with the support
surface will be determined using a developed three-component transducer (Fig. 1) on
the basis of contact circular potentiometers with three outputs from each sensor.

The device contains a holding fork 1, which is fixed to the wheel rim 2 in the
cavity of the car tire 3. The guide is made of two links 4 and 5. They are connected
by a hinge whose axis X;-X; is parallel to the cross axis X-X. On the axis of hinge
and the link 5 are made landing surfaces for installing a circular potentiometer 6 for
measuring radial deformation. The link 5 is equipped with an additional fork 7 and is
connected to the holding fork 1 by means of a universal hinge in the crosspiece form
8. The crosspiece 8 has landing surfaces for the holding 1 and additional 7 forks. The
axes of the crosspiece 8 are rigidly connected to the circular potentiometers axes 9
and 10 for measuring tangential and lateral deformations. In the guide link 4 is a rod
11, which is connected to the car tire 3 by a spherical hinge 12. The hinge is fixed on
the inner surface of the tire by means of a vacuum chamber 13.

The device is fixed to the point of the tire 3 inner surface by means of a
vacuum chamber 13. On the other hand, the device is fixed to the wheel rim 2 by a
guide cup. In this case, its movement along the axes Z-Z and Y-Y causes assembly of
links 4 and 5, as well as the rotation of the additional fork 7 relative to the axis X-X
cross 8. This will be fixed by circular potentiometers 6 and 9. Moving this point
along the axis X-X will to the rotation of the link 4 relative to the link 5 and the
rotation of the additional fork 7 relative to the axis Y-Y, which will be fixed by
circular potentiometers 6 and 10.

Figure 1 — Design of measuring device: 1, 7 — forks; 2 — wheel rim; 3 — tire;
4,5 —quide links; 6, 9, 10 — potentiometers; 8 — crosspiece; 11 — rod;
12 — hinge; 13 — vacuum chamber
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In the case of using a device to measure the deformation characteristics of tires
that have a significant profile height. If the height of the tire profile is greater than the
sum of the lengths for the guide links 4 and 5, then by moving the rod 11, you can
change the size of the link 4 with sequential fixing.

The advantage of the device in comparison with the existing ones is the
possibility of measuring the deformation components (radial, tangential, lateral) in
car tires, which differ in profile height or deformation characteristics. This reduces
the number of required devices and the cost of experimental research. Potentiometers
9, 10 and 6 for fixing mutual movements of the corresponding elements 8 (1), 7 (8), 4
(5) from each other are unified (circular) and serial devices.
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AHAJII3 HAKOIIMYYBAYIB EHEPTIT 1151 ABTOMOBILJIBHUX
EHEPI'OYCTAHOBOK B EKCINIYATAIIMHUX YMOBAX

[HO3eMHI  BWAaHHSA, aBTOMOOUIBHI KypHaJIM, KOMMaHIi KOHCAJITUHTY
OPUAULIIOTh CEepHO3HY yBary iH(poOpMaIliiHOMy 3a0e3NeYeHHI0 BIPOBAIHKCHHS
aBTOMOO1UTIB 3 CJICKTPUIYHUMHU MPUBOJIAMH. B HUX HMIMPOKO PO3TIIANAIOTHCS MUTAHHS
OOTpYHTYBaHHS TepeBar TPAHCIOPTY 3 EJIEKTPUYHUMHU CHUJIOBHUMH YCTaHOBKAaMH,
0COOJMBOCTI iX eHeprosabe3reueHHs, BUKIQIAIOThCS MPUHIUIKA (yHKIIIOHYBaHHS
elneKTpoMoOUTiB 1 TiOpUIiB, OCHOBH OOCIYroByBaHHS 1 Oe€3IleKu, po3poOili
MaTeMaTUYHUX MojeNel. 3a po3paxyHkamu, ki HaBoauTh Boston Consulting Group
(BCG) - wikHapogHa KOMIIAHIs, WO CIEIIaTi3yeThCsl Ha  YIPaBIiHCHKOMY
KOHCAJITHHTY, HAcTa€ epa eJIeKTpoMoOuliB, 1 Oarapei roTOBI CTaTH MPOBITHUM
JoKepenoM eHeprii anms MoOinbHOCTI. 3a mporHo3amu a0 2030 poxy mnpomaxi
EJIEKTPUYHUX aBTOMOOLIIB MEPEBUIIATH TPAAMIIIHI HA ChOTOIHI aBTOMOO1 3 JIB3.

[Ipomaxi aBTOMOOILTIB 3 €NEKTPUYHHMH E€HEPrOyCTAHOBKAMH BapIIOIOTHCA Y
3aJIeKHOCTI BiJ] TUIy TPAHCMICIi 1 JBUTYHa, Ta PUHKY MPOAaXy. Y TI00aIbHOMY
MacmTabi MPOTHO3U TOBOPSATH MPO TE€ IO I[IHW Ha aKyMYJISITOPU CYTTEBO 3HU3ATHCS,
a OKYITHICTh aBTOMOOUISI mpuOm3Ho B 2022 ckitagatuMe OJIM3BKO 5 POKIB.
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