Acta Logistica - International Scientific Journal about Logistics
Volume: 4 2017 Issue: 3 Pages: 5-8 ISSN 1339-5629

A UNIFIED MACHINE FOR TECHNOLOGICAL ELECTRIC TRANSPORT LADDER-BACKBONE LOAD-
BEARING SYSTEM

Nikolay Mikhailovich Filkin; Sergey Nikolaevich Zykov; Aleksandr Ivanovich Korshunov;

Petr Mikhailovich Zavialov; Pavol BoZek

DOI:10.22306/al.v4i3.7 Received: 25 Jull 20
Accepted: 12 Aug. 2017

A UNIFIED MACHINE FOR TECHNOLOGICAL ELECTRIC TRANSP ORT
LADDER-BACKBONE LOAD-BEARING SYSTEM

Nikolay Mikhailovich Filkin
Kalashnikov I1zhevsk State Technical University,tddgncheskaya St., Izhevsk, 426069, Udmurt republic
Russian Federation, fnrm@istu.ru

Sergey Nikolaevich Zykov
Kalashnikov I1zhevsk State Technical University,tddgncheskaya St., Izhevsk, 426069, Udmurt republic
Russian Federation, zsn@istu.ru

Aleksandr Ivanovich Korshunov
Institute of Mechanics Ural Branch of Russian AcagléScience, 34 T. Baramzinoy St., Izhevsk, 426001,
Udmurt republic, Russian Federation, maguser_kadi@is

Petr Mikhailovich Zavialov
Kalashnikov I1zhevsk State Technical University,tddgncheskaya St., Izhevsk, 426069, Udmurt republic
Russian Federation, zpm@istu.ru

Pavol Bozek
Slovak University of Technology, Faculty of Matdsi&cience and Technology, Institute of Producliechnologies,
J. Bottu 25, 917 24 Trnava, Slovak Republic, pdeaek@stuba.sk

Keywords: load-bearing system, ladder-backbone, technologiealric transport, comparative analysis

Abgtract: Frequently in a process of developing new spesdlimodels of wheeled vehicles, the task of integga
multitude of design criteria for parts, assembdird mechanisms arises. Using a comparative analysarious design
solutions allows to determine the most optimal@pgifor their design. The authors compare two plestyout drawings
of the UMTET load-bearing frame: a simple laddanie and a combined ladder-backbone load-bearitgnsy8ased
on the presented design and layout and weight ctagistics, as well as the results of the estimatederical strength
analysis, it is concluded that there are certairaathges of using a combined ladder-backbone fifamine UMTET
design.

1 Introduction The advantages of combined ladder-backbone frame:

The article is a continuation of the previous 4etiwith «  Providing the required geometric dimensions
the title “A UNIFIED MACHINE FOR (width -1180 mm, length - 3200 mm, height - 530)nm
TECHNOLOGICAL ELECTRIC TRANSPORT LOAD- * the design is developed from standard steel
BEARING SYSTEM"The UMTET load-bearing system Profiles (St40), which significantly reduces thestcof
like any other wheeled vehicle has a whole ranggtaifc ~ Production;

and dynamic loads during operation [1-10]. * _the possibility of assembly and basing most ef th
UMTET units and assemblies (Figure 2) and mounting

2 UMTET standard rolled profile combine  traction batteries of various sizes; .
ladder-backbone frame » relatively small mass of the load-bearing system
(170 kg).

The construction (Figure 1) is a complex spacesgyst
consisting of a main frame and the subframe that ar
designed to provide the basing and assembly gfaatls
and assemblies of UMTET.

Disadvantages:
e  Specialized equipment is required for the
manufacturing, which increases its cost.

~5~
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a) b)

Figure 1 UMTET ladder-backbone load-bearing systé¢mgeometric model b) overall dimensions

S
Figure 2 UMTET units allocation zones
3 UMTET Workload Impact Numerical *  Vertical load of 30000 N (nominal load-bearing
Strength Analysis capacity of UMTET) is applied to the framework aafa

The principles and characteristics of the structuri® load platform;

. : - : . the mounting zones of the battery in the naddl
numerical strength analysis are similar to the sngader on . :
system described above but due to the fact that tﬁf&%itgﬁt)l.oad-bearmg system, the load is 6500 Ni¢bat
geometry, material and layout characteristics a ' . .
significantly different, Figure 3 shows the relevaraterial *  The load of 2500 N is applied to the front of the

characteristics of the structure under consideratthe Ioacij:-_beanzg rs]ysterr;]. its of ical s
mounting zones and the application of forces. Figure 4 shows the results of a numerica analfram
which it is concluded that there are no failuresses when

specified loads are applied.

Mounting zones
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Figure 3 UMTET ladde-backbone loa-bearingsystem calculated numerical model characteri
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Figure 4 The results of the numerical analysishef UMTET ladder-backbone load-bearing system utteemfluence of vertical
static loads
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4 Conclusion [6] OSEPCHUGOV, V.V., FRUMKIN, AK. Car.

Estimating and comparing the UMTET ladder and Analysis ~ of  structures,  elements  of
ladder-backbone schemes of load-bearing systems calculationMechanical Engineering, 304, 1989.
characteristics, the following conclusions showdibawn. [7] BOCHAROV, N.F.Calculation of automotive frames
With a certain assumption, both options can be .used for durability. In the collectioncCar», Bauman MSTU
However, the variant with the combined ladder-badey ~ V0l.61. M: Mashgiz, P. 4048, 1955.
load-bearing system is preferable for a vehicleimmpd [8] BARUN, V.N, PAVLENKO, P.D, SHABRAT, Yu.A,
with an electric motor since with sufficient strémg ~ PETER, Yu.N.. Calculation of the resource of
characteristics the combined ladder-backbone scherme ~ automobile frames for their deformation&uytomobile

more possibilities for the power unit location doethe industry 8. p. 15-17.

smaller weight of the construction and the verisatif the  [9] IVSHIN, K.S., ZYKOV, S.N.: The method of strethg
battery mounting both with variability of basing ather analysis of frame body structures in the design of
units and aggregates. vehicles with components of CADesign. Materials.

Technology: a scientific journ&lp. 4, 2009.

[10] UMNYASHKIN, V.A., [IVSHIN, K.S., ZYKOV,
Acknowledgement S.N.: Methodical foundations of numerical strength
The pub“cation has been prepared as a part quﬂ)]'ect analysis of carcass structures of a bOdy in th@d&ﬁ
"Deve|0pment and creation of high-tech producti(bmo vehiclesBuIIetin of Kalashnikov ISTU: Periodical
unified machine for technological electric trangpor  Scientific and Theoretical JournaNo. 4, p. 38-43,
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