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Paccmampusaromes 80npocsl UCNONb308AHUA PeaKyull c8sa3ell KaK KPUmepus OyeHKu OUHAMUYECKO20 COCTNOAHUS MEXAHUYECKUX
Konebamenvrulx cucmema. Ipeonazaemviii n0OX00 OCHOBAH HA BO3MOAICHOCAX NPEO0OPA308AHUL CIMPYKIYPHBIX CXeM IKEUBALEHMHBIX
68 OUHAMUYECKOM OMHOUIeHUU CUCMeM A8MOMAMUYecKo20 YnpasieHus. Tpancgopmayus makux pacyemuvix cxem NO036071sem
8bI0CIUMb 8 MEXAHUUECKOU KOoNeOaAmenvHol cucmeme 00beKm 3auumsl U OMPUYAMETbHYI0 OOPAMHYI0  C653b, AGIAOULYIOCH
Ounamuveckoll peaxyueil. Ilpuseden pso npumepos amniumyOHO-4ACMOMHBIX XAPAKMEPUCMUK, NOTYYEHHBIX NPU  PA3TUYHBIX
SHAUEHUAX JHCeCmKOCmU 0O0HO20 U3 Ynpyeux snemeHmos. llpeonaearomes npuemvl CmMpyKmMypHwlX npeoopazosanull 0is NOJYYeHUs.
OUHAMUYECKUX peakyull, KOmopble OCHO8AHbI HA UCNONb30BAHUU NAPAMEMPO8 yenel O0OpamHulX ceészell, Gopmupyemvix no
OMHOUEHUIO K BbIOPAHHBIM MACCOUHEPYUOHHbIM dniemenmam. OOHapyoicen d¢h@exm Makcumyma peakyuu Ccesa3u, KOMopulil 8
usuueckom cmvicie mpakmyemcs Kaxk yseauueHue NpueeoeHHoU OUHAMUYECKOU JCeCMKOCMU HA Yacmome, COOMmEemcmsyoujell
pedcumy ouHamuueckozo 2auienus konebanui. B pewenuu 3a0au OuHamuky Mawiur u o60py008anus, Haxo0SuWuxcs noo oelcmsuem
BUOPAYUOHHBIX BHEWHUX B030€liCBUll, 8 MOM Yucie 3a0ay GUOPAYUOHHOU 3auumvl, 8 Kauecmee napamempos OUHAMUYECKO20
COCMOANUA 0ObIYHO UCNONB3VIOMCA KOOPOUHAMbL 00bEKMO08, 3A8UCUMOCINU KOMOPBIX OM 4ACMOmMbl PACKPLIGAIOMCS 8 YACHOMHBIX
xapaxmepucmukax cucmemsl. llepedamounvle YHKYUU MEXAHUUECKUX KOIEOAMENbHbIX CUCEM OMPAXiCArOm OCHOBHblE CEOUCMBA
cucmem, C8A3AHHBLE C PACCMOMPEHUEM MAKUX OUHAMUYECKUX IPeKmos, KaK Pe30HAHCHl, OUHAMUYECKOoe 2auleHue Koaeoanull u op.
Bmecme ¢ mem 6onvuioe 3naueHue umeem u npeocmagieHue 0 OUHAMUYECKUX Peakyusax césasell, GOZHUKAWUX 8 MOUYKAX COeOUHEHUs
NEMEHMAPHBIX 36EHbES CUCEMbL MeAHCIY COOOIL, A MAKICE 8 MOUKAX KOHMAKMA ¢ ONOPHLIMU NOBEPXHOCNAMU U 0OBEKMOM 3aUjUMbL.

KumioueBblie cj10Ba: MEXaHMUYECKHE KOjeOaTeIbHbIC CHUCTCMBI; CTPYKTYPHBIC CXCMbI; PCAKIINH CBS[3€I>1; TmapaMeTpbl JUHAMUYCCKOT O
COCTOsIHUS.

Constraint reactions as parameters for dynamic behaviour
of oscillation systems

S.V. Belokobylsky?, S.V. Elisee%”, V.B. Kashubd®, R.S. Bolshakd??, D.Kh. Nguer®

Bratsk State University; 40, Makarenko St., Braikssia

2Irkutsk State Transport University; 15, Chernistgnst., Irkutsk, Russia
‘eliseev_s@inbox.r plemja@rambler.rlfbolshakov_rs@mail.rﬁhuynhnd1987@gmail.com
Received 13.01.2015¢cepted 16.02.2015

The article deals with the questions of using constraint reactions as estimation criterion for dynamic behaviour in mechanical
oscillation systems. The approach is based on making it possible to modify structural schemes of automation control systems similar in
dynamical ratio. Transformation of such analytical schemes allows segregating a protection object and negative feedback, which isa
dynamic reaction, in mechanical oscillations systems. A range of examples for frequency-response characteristics, obtained at different
values of stiffness in one of elastic € ements has been given. Techniques for structural transformation have been proposed to obtain the
dynamic reactions based on the use of the parameters of the feedback circuits formed in relation to selected barycentric el ements. The
effect of maximum communication reaction has been found out, which is physically interpreted as the increase in the present dynamic
stiffness at a frequency corresponding to the dynamic damping mode. When solving the problems of dynamics in machines and
equipment under vibratory external influence, including vibration protection, coordinates of the objects, with frequency dependence
developing in the frequency characteristics of the system, are used as parameters for dynamic behaviour. Transfer functions of
mechanical oscillatory systems reflect system basic properties relating to such dynamic effects as resonances, dynamic damping of
oscillations, etc. However, understanding dynamic constraint reactions, arising in the connection points of € ementary components of
the system and at points of contact with supporting surfaces and an object of protection, is of great importance.
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