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CNOXHbIE BUObl HATPYXEHUA

CTEPXHEBbIX CUCTEM
(KOHCNEKT NEKLWIA)

Hsnoorcenvr meopemuueckue u npakmuyecKue 80Npocsl Kypcd CONPOMUeeHUs Mamepuanos u memooa Koneunwix snemenmos (MKJI)
Ol CIMEPIHCHEBLIX CUCIEM NPU CLONMCHBIX 6UOAX HAZSPYHCEHUS: PACANCEHUU—CHCAMUU C KPYYEHUeM, KOCOM uzeube, KOCom useube
6 couemaHuu C PACMANCEHUEM—CHCAMUEM, KOCOM useube ¢ pacmaxceHuem—cocamuem u Kpyuenuem. Ilokasanel aneopummbl
dopmuposanus  mampuy  HeCmKOCMU, BeKMOpA Y3N08bIX HASPY30K ONA  CIOMNCHbIX 6UO08 HASPYICEHUS C  UCHONb308AHUEM
COOMEEMCMBYIOWUX pe3yIbmamos Ol NpoCmulX 6u008 Hazpyscenus. IIpoeooumcs onpedeneHue 6HYMPEHHUX CUNOBbIX (HAKmMopos,
Hanpsicenuil, nepemewenuil Ha ocnose MKD u nocmpoenue coomeéemcmayrowux sniop. Bce peuienus uinocmpupyomes epapuieckum
Mamepuanom.

Koncnexm nexyuii npednasnauen ons cmyoenmos, obyuaiowuxcs no nHanpagienuto noocomogku 151600 «lIpuxknaonas mexanuka,
usyuarowux oucyunnunvl «Conpomuenenue mamepuanos», «Mexanuka mamepuanog u KOHCMPYKYUi», a makice Modicem 0vlmb None3eH
015 UHIHCEHEPOS MAUMUHOCTNPOUMENLHBIX U MENTOIHEPLEMUYECKUX CREYUATbHOCMEL].

KuroueBble cjioBa: PACTAKECHUE—CIKATUE C KPYUCHUEM;, KOCOM I/I3FI/16; KOCOM M3ru0 B COYETAHHH C PACTAKECHUEM—CIKATUEM |
KOCOH HM3rub ¢ PACTAKCHUEM—CIKATUEM U KPYUCHUEM; HAIMPSXKCHUE, NEPEMEIICHUA; METOA KOHCYHBLIX 3JIECMEHTOB, BHCY3JI0BBIC
Harpysku; Npo4HOCTb.

V. P. Radin, | Yu. N. Samogin }, V. P. Chirkov

(National Research University "MEI”, Moscow, Russia)

DIFFICULT TYPES OF ROD SYSTEMS LOADING

(SUMMARY OF LECTURES)

The main theoretical and practical problems of the “Resistance of materials” course and the finite element method (FEM)
for rod systems in conditions of difficult types of loading (stress-strain with torsion, oblique bending, oblique bending coupled
with stress-strain, oblique bending with stress-strain and torsion) are expounded in this article. The algorithms of formation of stiffness
matrix, oblique bending and the nodal loads vector for difficult types of loading based on appropriate results of simple types of loading
are shown. The determination of internal force factors, stresses and displacements based on FEM is carried out with a subsequent
construction of the relevant diagrams. All solutions are illustrated with an extensive graphic material.

This summary of lectures is intended for students of 151600 “Mechanical Engineering” whose majors are “Resistance of Materials”,
“Mechanics of Materials and Structures”. This book may also be useful for engineers specialized in engineering and thermal power.

Keywords: Stress-strain with torsion; Oblique bending; Oblique bending coupled with stress-strain; Oblique bending
with stress-strain and torsion; Strain; Displacement; The finite element method; Extranodal loads; Durability.
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