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KOHTPOJIb TAPAMETPOB I'NBKUX BOJTHOBO/JIHBIX CUCTEM
VIS YIBTPA3BYKOBOI'O TPOMBOJIM3UCA

Marucrtpant Cram6posckuii A. C.
Kangunat TexH. HayK, goredT CaBdeHko A. JI.
Benopycckuit HalMOHABHBINA TEXHUYCCKUIA YHUBEPCUTET

Kax u3BectHO [1], OKKIIFO3MOHHO-CTEHOTHUECKHUE MOPAXKEHUS] MAarucCTpaib-
HBIX apTEPUN KPYITHOTO U CPETHETO KATHOpa, HaOIOAAI0IIHeCs IIPU TaKUX 3a00-
JICBAHHAX, KaK OOJIUTEPUPYIOIINI aTEPOCKICPO3 HIDKHIUX KOHCYHOCTEH, UIIEMU-
Yyeckre GOpPMBI CHHIpOMA JUA0CTUUCCKOM CTOIBI MPH CaxapHOM nuabeTe, Mpu-
BOJST K CHM)KCHMIO KauecTBa JKU3HM M paHHEH umHBamuauzanuu. s Bo3geil-
CTBUS Ha COCYIOUCTBIE OOpa3OBaHUS W apTEPHUANBHYI CTEHKY HCHOIB3YeTCs
TpyOUaTast KaTeTepHO-BOJTHOBOAHAS cucTema. OMHON M3 TAKUX CUCTEM SIBIISICTCS
YCTaHOBKa YJIBTPA3BYKOBOTO aKyCTOMHIYIHPOBAaHHOTO TpomOomm3uca. B Heit
HCTIONB3YIOTCS CIUIONIHBIE W TOJIBIE CTYINEHYATHIE MeETal-INYeCKHe THOKHUE
BOJIHOBOJHI (puc.) [2].

Puc. 'ubkue BOIHOBOIBI

l'oTroBBIE BOJIHOBOIBI IOCJI€ M3TOTOBJICHHS MNOIJIEKAT KOHTPOIIO, B XOJE
KOTOPOT'O OLIEHUBAIOTCS CIIEIYIOIINE [TOKA3aTENH:

— TeOMeTpHYECKHE TapaMeTphl (AMaMeTphl CTYIeHeW, ¢opMa W pa3Mepsl
epexoa0B, popMa U pa3Mephl TOJIOBKN);

— MEXaHWYECKHE IIapaMeTphl, B TIEPBYIO oOUYepedb H3rHOHAas »KECTKOCTh
CTyIICHEH;

— aMIUIMTYTHO-9aCTOTHBIE  XapaKTepUCTHKH  (PE30HAHCHAs  4acToTa,
aMIUTUTYZa MIPOJOJIBHBIX W U3THOHBIX KoJIeOaHuit);

— DHEPreTHYeCKHe  XapaKTePHCTUKM  (MOIIHOCTH  YJIBTPa3BYKOBOTO
M3ITYYeHNs, pacrpeieieHne TeMIepaTyp Mo JJIHHE BOIIHOBOA).

Jlost oTHX 1enelt pa3paboTaHbl CieMAIbHBIE U3MEPHUTEIBHBIC YCTPOHCTBA H
BEIOpaHBI CEPUIHO BBITyCKaeMBIC TPUOOPEIL.
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Usually the details are designed by improving existing ones. In this case, the
sizes and other initial data can be used as parameters and carry out parametric
optimization. In the case when you cannot rely on an existing detail, one or two
concepts are developed for which the basic parameters are set and then standard
optimization methods, such as modeling experiments, are applied. An alternative
approach, which is not based on previous developments, means to start with an
array of material and allow the optimization algorithm to determine both the shape
and size of the projected object. This optimization method is known as topological
optimization [1].

The topological optimization algorithm finds the best distribution of material
within a given goal and system of constraints. It takes a whole volume of material
of arbitrary shape and gradually removes part of it, while maximizing or mini-
mizing such target parameters as mass, displacement or compliance, while ensur-
ing compliance with specified requirements and satisfying the system of re-
strictions on maximum permissible stresses or displacements. So, for example, it
is possible to solve the problem of reducing the mass of the test bench with the
condition that the design does not go into the dangerous range at its own frequen-
cies. As you can imagine, this type of optimization can produce fundamentally
new and complex forms of construction. Previously, it was often impossible to
reproduce them in reality due to the limitations of traditional production methods.
However, modern methods, such as additive manufacturing, have made it possi-
ble to manufacture complex geometric shapes [2].
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