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MODELING OF A PENDULUM TYPE CHILD TRAVEL SEAT
MOJIEJIOBAHHA INTAY0I'O CUATHHA MAATHUKOBOI'O THUITY

N.L. Pavlov, PhD (Tech.)
Technical University — Sofia, Faculty of Transport (Sofia)

Kkano. mexu. nayk N.L. Pavlov
Codgpiticokuu mexuiunuu ynisepcumem (Cogpis)

When passengers are in a vehicle travelling round a curve at speed they will be
familiar with the reality of the radial inertial force. Experiments have shown that an
uncompensated radial (lateral) acceleration in excess of about 0,1g is definitely un-
pleasant [1]. This acceleration would be attained at about 100 km/h on an 800 m ra-
dius curve (a=v%/r). One of solution is the superelevation of the track or road cross
slope (virage). In addition to reducing the side thrust on the rails, super elevation
tends to ensure that the resultant force due to weight and inertia force is normal to the
seat. Then if the superelevation is sufficient, there is no side force tending to slide the
passenger across the seat. However, if a train moves slowly or stops on a curve, the
inside rail is subject to considerable thrust or the road vehicles can slip on the road. A
second solution to the problem is to allow the body of the carriage to swing like a
pendulum [1].This method is widely used in many high-speed trains to improve ride
comfort [2]. The principle of inclination is also used in small narrow vehicles
[3].There are passive and active trains tilting systems. There are no such structures in
road transport. Instead of tilting the carriage or car (bus), seat-only tilt can be used
[4]. The seat can be passive pendulum type. When vehicle cornering the centrifugal
force tilts the seat and the lateral acceleration acting on travelling people is reduced.
It will improve the ride comfort of travelling people. Given the fact that children are
the most vulnerable group of kinetosis effects, a tilting child traveling seat can be
used to improve the ride comfort of the children when they traveling by car or by
train. A scheme of an experimental prototype of such a seat is shown in Fig. 1.
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Fig. 1. A scheme of an experimental prototype of tilting child seat

A more detailed view of the seat is shown in Fig. 2.

Fig. 2. Front and rear view of the prototype of the child seat

As shown in the figures above the seat in concert with the child can rotate around
cylindrical joint located above its mass center. The child seat can by presented like a
physical pendulum. This way they will be received results for displacement, velocity
and acceleration of the pendulum type child travel seat.
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MonepHizallisi TpaHCHOPTHOT 1HGPACTPYKTYPH € BAKIUBUM IHCTPYMEHTOM PO3-
BUTKY €KOHOMIKH Hamoi Kpaiau. PO3BUTOK e(eKTHBHOTO TPAaHCTIOPTHOTO CTOTyUYECH-
HSl, CTBOPEHHS BEJIMKUX CHUIBHUX 1HQPACTPYKTYpHUX MPOEKTIB MK YKpaiHOIO Ta
€BpOCOI030M J03BOJUTh YTBOPUTH MilHI 3B’SI3KU MK JepkaBamu. [[nst iHTerparrii
TPAHCIIOPTHOT CUCTEMH YKpaiHH B €BPONEHCHKY Ta CBITOBY MEPEKY 3alli3HUIIb HE00-
X1THUM € 3a0e3nedeHHs 6e3eKku 1HQPaCTPYKTYpH 3aII3HUYHOTO TpaHcnopTy. OaHak
11 BUMAarae JTOKOPIHHKMX 3MiH y BCiX cdepax MmoB’s3aHuX 3 1HQPACTPYKTYPHUM KOM-
TJIEKCOM, TIOYMHAIOYHY 3 OCBITH 1 MPOJIOBKYIOUH Y BUPOOHUIITBI Ta €KCILTyaTaIlii.

CydacHuii cTad 1HPPACTPYKTYPH 3aTI3HUYHOTO TPAHCIOPTY B YKpaiHi Xod 1 3a-
Oesreuye HarajbHI TTOTPEOU TEepPEeBE3CHb, OJHAK PIBEHb TEXHIYHOTO CTaHY 3aJIUIIA€
O6axxatu kpamoro. Brpogosx 2017 poky Ha 3aini3HULSX YKpaiHU JomyrieHo 686
TPaHCIIOPTHUX TOIH, 1m0 Ha 24,7 % Oinpliie B MOPIBHAHHI 3 MUHYJIUM pokoM [1]. Ha
3a3HUYHUX nepeizaax cranocs 86 ATII [1]. Sk mpaBuio, MexaHi3M pO3BUTKY 3ali-
3HHUYHO-TPAHCIIOPTHUX TO/IHM CKJIaIa€ThCA 3 KOMIUIEKCHUX MPUYHH, K1 OXOTUTIOIOThH
K1JIbKa IrOCIOJapCTB 3aJII3HUYHOr0 TpaHcnopTy. OnHak B X Hudpax € 1 BIUIUB TeX-
HIYHOI'O CTaHy 3aJII3HUYHUX KOJIiH. Takoxk moTpiOHO 3a3HAYMTH, IO 32 OCTAHHI POKU
CIOCTEPIrajgoch 30UTbIIEHHS KUIBKICTI KITOMETPIB 3 MPOTEPMIHOBAHUM KaliTaJbHUM
PEMOHTOM 3aTI3HUYHUX KOJIIH.
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