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Abstract: The paper presents such a research of one of teeimportant layout-forming parts of the unified chane
for technological electric transport (UMTET), nam#ie load-bearing system. With all the varietyle$ign criteria set
for UMTET, the bearing frame must satisfy the faliog requirements: to be an installation basetierassumed units,
UMTET mechanisms, as well as attached implementse technologically advanced and have a low primlucost; to
withstand operational operational loads with theimum possible weight, which will allow to maximitee power and
duration of UMTET operation without recharging.

1 Introduction 1. General restrictions on the overall dimensidns o

The development of wheeled vehicles for general arifie construction: 3400x1300, height 1550, the lenfthe
specialized purposes requires a complex multi-vectépad platform is not less than 2100 mm.

combinatorial approach because of the multifunetion 2. The load-bearing system must have a ladder
of the projected facility. A lot of publicationseadevoted —Structure. -
to this problematics [1-3]. At the same time, tearsh for 3. Elemental composition of the frame structure

the most optimal solutions, both for the desigmémeral Profiles: channel, I-beam, Taurus, corner, squate.tThe
and for individual units and assemblies, comefiécfore.  basic configuration of the frame is formed by tharmel.
This determines the scientific and technical refeeaof 4. The choice of profiles material is carried aut i
research in the sphere of the unified machine f@ccordance with GOST: 8240-97, 8278-83, 26020-83,

technological electric transport (UMTET) especiatighe  7511-73, 8509-72.

application to its load-bearing system, as the relment 5. The load-bearing system should be assembled on
that perceives workloads, and is the main compone@tobotic welding system. -
installation base. 6. The possibility of a subsequent modification of

It should be noted that the development of such the load-bearing system front and rear sectionstter
complex product as a load-bearing system is a ammplinstallation of hinged plates. _
iterative process of finding a solution based agradual At present, there is a significant variety of wieeshnd
modification of the design, aimed at Step_by_steﬁaterplllgr vehllcles of various functional purpqaesl asa
compliance with design and technological critefiathe result with a different set of workloads perceiwmdlioad
first stage it is necessary to determine the tfgh®load- bearing structures which determine the classificathat
bearing system, as a logical base for further desig has been formed to date:

Consider the pre-design criteria that have beeimefkf simple ladder load-bearing system;
as the main ones for the development of the UMTdzEH channelshaped load-bearing system;
bearing frame, based on the standard operating snafde Box frame; _
the product, design constraints and technological Integral frame-in-body load-bearing system;
capabilities of the manufacturer: Complex load-bearing system;
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. Backbone frame; The advantages of UMTET ladder load-bearing

e Combined ladder-backbone frame; system:

Considering pre-project requirements, the most e Providing the required geometric dimensions
relevant in terms of UMTET equipment layout are dwidth - 1300 mm, length - 2750 mm, height - 397 ynm
simple ladder load-bearing system and a combirdzkla » the design is developed from standard steel
backbone frame. We will carry out a comparativeymis  profiles (St3sp), which significantly reduces thastcof
of the developed projects of each type in the ocdriteuse  production;
in  UMTSET, assessing their advantages and ¢ the possibility of assembly and basing most ef th
disadvantages, as well as some strength chardickeris  UMTET units and assemblies (Figure 2);

*  manufacturability;

2 UMTET standard rolled profile ladder *  low production cost.
load-bearing system The disadvantages of ladder load-bearing system:

The construction (Figure 1) is a complex spacesgyst h An z_add|t|03atlj!oad-bear|ng framework of the front
consisting of a main frame and other load-beariagnents attachment is neeced, . S .
that are designed to provide the basing and asyashall » the complexity of traction batteries installation

parts and assemblies, as well as reliable operafidghe and maintenance; :
entire machine. *  high load-bearing system mass - 230 kg;

» the necessity to change the entire load-bearing
system to upgrade the vehicle.
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Figure 1 UMTET ladder load-bearing system a) geometric modd b) overall dimensions
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Figure 2 UMTET units allocation zones
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3 UMTET Workload Impact Numerical spars and crossmembers in the framework area dbalde

Strength Analysis platform; . . .

The UMTET load-bearing system like any other on the mounting zones of the bz_itterym the medd|
wheeled vehicle has a whole range of static anduyn of Fhe load-bearing system, the load is 6500 Ntgbat
loads during operation [4-10]. The most criticafance is  WEIIND); he load of 3000 N g he weidht @ th
the alternating load with alternating diagonal haggof bi ft e ?]a Ob' h f(accor 'nr? tot ?we|g tat
the wheels. Therefore, for evaluating the numericaf”. in) from the cabin, the front attachment rammuthe
analysis, this particular type of loading was cinogégure 0"iVer, the passenger and the units is appliededront of
3 shows the mounting zones and the scheme for iagplythe;(_)ad-biar;]ng sytsr:em. Its of ical ,
the forces of the computational model performedhia migure 2 shows the results of a numerica anafysie
CATIA V5 software environment using the standaréi"’h'(.:h Itis concludeq_thatthere are nofallure$es when
Generative Structural Analysis module. At the saime, subjectec_i to specified Ioads_wnh a maximum frame
the organization of the scheme for the applicatidiorces deformatlon of 12.7 mm, which indicates the overall
is based on the following assumptions: operational capability of the structure.

*  Vertical load of 30000 N (nominal load-bearing
capacity of UMTET) is applied to the upper surfat¢he

Mounting zones

Figure BUMTET ladder load-bearing system cal culated numerical model characteristics
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Translational displacement n
Time 1s

Figure 4 The results of the numerical analysisfromwhichit is concluded that there are no failure stresses when subjected to
specified loads with a maximum frame deformation of 12.7 mm

4 Conclusion projects for the creation of high-tech productiavith the
Estimating the UMTET ladder scheme of load-bearinfinancial support of the Ministry of Education aBdience

system characteristics, the following conclusidnasd be  Of the Russian Federation. Project participantsieFa

drawn. Load-bearing system is preferable for aalehi State-Funded Educational Institution of  Higher

equipped with an electric motor since with suffitie Professional Education «Kalashnikov Izhevsk State

strength characteristics. Technical University», «Sarapul Electric Generdant
OAO» (Open Joint-stock Company) (contradfe
02.G25.31.0132 from 01.12.2015) R&D have been
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