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AHoTauisa: Ha npuxiadi excnepmusu OOpOICHbO-MPAHCNOPMHOL Npueoou OMpUMAaHo 6uxiowi Oawi 07
BU3HAYEHHS BeIUYUH WUBUOKOCHIEN a8MOMOOINI8, a makodxic ix enepeii Oepopmayii, Axa 6y1a HAKONUYEHA NPU 3IMKHEHHT
080X a8mMoMobinis. 3acmocysants ybo2co memoody 8 OaHitl pooomi 00380J1UN0 PO38 A3amu 3a0aiy OYiHKU eHepaii nepeo
BIMKHEHHS. HA OCHOBI HAMYPHUX unpobyeans. Po3pobienuti memoo exeieaieHmuoi oyiHku enepeii Oegopmayii
MPAHCNOPMHUX 3AC00I6 D0380JISIE HE3ALENHCHO 610 MemoOad MEepOOCmi OYIHUMU WUEUOKICIb MPAHCROPMHUX 34C00i8.

Karouosi cioBa: enepris nedopmartii, aBTOTpaHCIIOPTHI 3aco0H, JOPOKHBO-TPAHCIIOPTHA IIPUTOZA, METOI
TBEPAOCTI, METO/I EHEPIreTUYHOTO EKBIBAJICHTY

Abstract: On the example of technical expertise, initial data were obtained for determining the values of vehicle
speeds, as well as their strain energy absorbed upon impact. Developing these approaches, in this paper we solve the
problem of estimating the pre-impact energy based on full-scale tests. A method for estimating the energy of deformations
of vehicles under conditions of traffic accidents has been developed.

Key Words: strain energy, vehicles, traffic accidents, technological legacy, hardness method, energy equivalent
method.

In order to assess the deformation energy of cars 1 and 2, which received deformations as a result of traffic
accidents (TAs), the volumes of damage to car structural elements were studied. These elements were
photographed, and the hardness at the nodes of a pre-applied dividing grid with a base of 50 mm was measured
using a portable hardness tester «Temr-3».

Following the works [1-3], the costs of plastic deformation and destruction of vehicle structural elements
were determined by the formula:
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o022 — material yield strength, MPaq,
E — modulus of elasticity of the 1st kind (Young's modulus), MPa.
D and C — curve fitting coefficients kur = f(kw).
The value of W4 was also calculated using the formula:

e
Weap = fo oy dey (2)
where o, — stress intensity, MPa, ¢ — strain intensity (dimensionless value).

The curve o, = f(g,) in the theory of plasticity is called a single flow curve [4-6], which does not depend
on the type of stress state. It was approximated by the equation:
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After substituting (3) into (2), we obtain:
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where 4, n — flow curve approximation coefficients that have a physical meaning:
A —yield stress (in MPa) at strain intensity £, =1,
n — the degree of deformation corresponding to the maximum load on the conditional tension diagram.



The value &, in formula (4) was determined in each specific case either by hardness (by ku) or by the

diagram of plasticity or stability [7].

Material property data obtained by identifying material properties [7].

According to this work, the initial yield strength o> (MPa) is brought into line with the initial hardness
Hmy, following the equation:

602 = B+0,33Hmy , (5)

where coefficient B when measuring hardness with a hardness tester "Temmn-3" is equal B = 176. The initial
yield strength o2 is put in accordance with the coefficient of approximation of the flow curve of materials,
following the equation:

A = 1000-exp(-0,0008 602), (6)

where A — equation approximation factor (3).
Coefficient n in formula (3) for various materials used in the automotive industry, is within 0,35 <n <0,1.
It can be found from the equation:

N = 0,35exp(—0,0008A), (7

The value of W, obtained by formulas (1) and (2) was multiplied by the volume of the deformed metal of
the structural element, which made it possible to calculate the value of the total potential strain energy:

Waer = Z(W,0)i Vi (8)

As a result of summing up the energy costs for all the listed damaged structural elements of cars 1 and 2,
the following values of the strain energy were obtained, respectively: Wqen = (35500..36000) J
andWaer, = (23500..23950) J. The deformations of cars 1 and 2 are determined by the energy intensity constants

in accordance with [2].
Conclusion
The method has been developed for estimating the energy of deformations of vehicles under the
conditions of traffic accidents. On the basis of full-scale tests, the strain energy can be determined by the
energy equivalent method and the hardness method. Satisfactory convergence of the results of calculating the
strain energy by two methods is shown.
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