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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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MOJIEPHU3ALMSI IABOPATOPHOI'O YCTPOMCTBA
HNCIIBITAHUU OIIPAB KOPPUTUPYIOIIIUX OYKOB

Crynent rp. 11307115 Hlumanen FO. I
Kannunar TexH. Hayk, noueHt ['aden B. JI.
benopycckuil HaMOHAJIBHBIM TEXHUYECKUA YHUBEPCUTET

Ienbro pabOTHI SIBISIETCS. MOJCPHHU3ALHS CTEHAA ATl HCTIBITAHUN ONpaB Kop-
PUTHPYIOIINX OYKOB, TPUMEHIEMOT0 B Ta00OPAaTOPHOM MPAaKTHKyMe CIIEIHATbHO-
ctu 38 02 02 «buoTexHHYeCKUE U MEAULIMHCKHUE anlapaThl U CUCTEMBD) MOIH-
caHHOTO B padote [1]. CTeHn npeaHa3HAYEH AJIS HCTIBITAHUHN OIPaB KOPPHUTHPY-
IOIINX OYKOB HA MEXaHUUECKYIO IIPOYHOCTb. VCIIBITAHNS TPOBOSTCS ITyTEM CO-
3aHUS IUKIMYECKUX Harpy30K Ha MCHBITBIBAEMYIO onpaBy. Llenpro ncnbranuit
SIBJISIETCSI BBISIBJIICHHE JIE(PEKTOB KOHCTPYKIHUIA ONpaB, IPOBEPKY Ha yCTAIOCTHBIN
H3HOC MaTEepHaJIOB MOCTOB U 3ayLTHUKOB.

B xozie skcrutyaTanuu cTeHa ObUIH BBISBICHBI CIIEIYIOLIHE HEJOCTATKH: 3a-
KHUMBI THIIA «KpOKoaAui» 1 (puc.) ABISAIOTCS HEHAASKHBIMU, U IIPU OCYIECTBIIE-
HUH BpAILIEHUS] MOXET MPOM30MTH OTKPEIJICHUE 3ayIIHNKA; CTOWKa 2 HE UMeeT
BO3MO>KHOCTH PETYJIHPOBKH I10 BBICOTE.

Puc. O0Ommuii Bu cTeHaa

B npeiosxkeHHON KOHCTPYKITUH TIOJBHYKHBIE 32KUMBI, TIPEIICTABIISIIOT COOO0M
JIBE METATUYECKHE TUIACTHHBI C PE3WHOBBIMU BCcTaBKamu. CTOWKa MMEET BO3-
MOXHOCTb PEryJIMpOBKHU. JJaHHOE pellleHue MO3BOJIUT UCKIIOYUTH BEPOSTHOCTH
OTKpEIUIEHUS 3ayIIHUKOB.
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