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Axmyanbnicms memu 3yMOBJICHA THM, 10 3BapHI CTEPKHEBI KOHCTPYKIIi
3HAXOJITh IIMPOKE 3aCTOCYBaHHS B OyMIBHUNTBI. J[JI1 CTaTUYHO 1 MHMKJIIYHO
HABAHTAKCHUX  KOHCTPYKIIM, 10 COPUWMAIOTh BEIWKI 32 3HAYCHHSIM
HABAHTAKCHHS, MOXJIMBA paHHS TOsIBA TUIACTMYHUX Jedopmariiid, Mo MOXKe
NPU3BECTH JO BTpPaTU Hecyyoi 3AaTHOCTI. OcCOOJIMBO BaXJIMBO 3HATH MiCLA
KOHIICHTpAIlli HAIIPY>KEeHb 11 KOHCTPYKIIH. TakuMU MICHSAMH, K1 3YMOBIIOIOTH
IpolieC MOIIKOKEHHS 1 pyWMHYBaHHS KOHCTPYKIIi, Y 3BapHUX (pepMax € BY3JIH.
HailinommupeHimMu 3'€THaHHSAMH TOSCHUX E€JIEMEHTIB 3 €JIeMEHTaMHU PEIIITKH €
3BapHi T-, V-, K- 1 TK — noai6H1 By31u.

bepyuu n0 yBaru 3HauHUN 00CAT BUKOPUCTAHHS METAJIEBUX 3BAPHUX (pepM,
BUCOKY  MAaTEpIaJIOMICTKICTb 1  BapTICTb  KOHCTPYKIIi,  MOJEIIOBaHHSA
MOIIKOP)KYBAHOCT1 BY3JIiB 3BapHUX (pepM Ha ChOTOJHI € aKTyaJbHUM, a OJIepKaHl
PE3YNIbTaTH CTAHOBIIATH TEOPETUUHUHN 1 TPAKTUIHUHN THTEPEC.

JlouyinbHicmb npoeedeHHA O00CNI0HCeHb 3YMOBJICHA TUM, IO OTPUMAaHI
pe3yabTaTH JaayTh MOXIINUBICTh 3a0€3MEYUTH BUCOKY HAAIMHICTD 3BapHUX (epM 1
OyZiBIIl B IIJIOMY BIPOJIOBXK ii €KCIUTyaTaIli.

3¢'a30k pobomu 3 Haykoeumu npozpamamu, NIAHAMU, HIEMAMU.
JurniomHa poOoTa MaricTpa BUKOHaHa 3riIHO 3 HAPSIMKOM HAyYKOBHUX JIOCIHII>)KEHb
kadenpu OyIiBeIbHOT MEXaHIKW TepHOMJIbCHKOTO HAIIOHAIHHOTO TEXHIYHOTO
yHiBepcuTeTy iMeHi IBaHa Ilymros Ta nep)kaBHUMU MporpaMaMu €KOHOMIYHOCTI 1
HaJIIHHOCTI Oy/iBEJIbBHUX MaTepiaiiB, BUPOOiIB 1 KOHCTPYKIIIH.

Mema po6omu. Meta aumniaoMHOI poOOTH € BU3HAYEHHS OCOOJIMBOCTEH
pyiiHyBaHHS Ta z[e(bopmyBaHH;I BY3JiB 3BapHMX ¢epM Mpu Ail CTaTUYHUX
HABAHTA)KEHb KOMIT IOTEPHUM MOJICTIOIOYMM  EKCIIEPUMEHTOM 1 BUSIBIICHHSA
JOCTOBIPHOCTI OTPMMAHHMX PE3yJbTATIB TOPIBHSAHHSAM 1X 3 pe3yJibTaTaMu
HATYpPHOTO €KCTIEPUMEHTY.

3asoanna oOocnidxycenna. Jljis JOCSITHEHHS METH BHUPIIIYIOTHCS Taki
3aBJIaHHA:

— BuUOIp KOH(QIrypalii Mojeni 3BapHUX (EPMOBUX BY3JIIB PI3HUX THUIIIB,;

— BUKOHAHHS  PO3pPaxyHKy 3BapHUX BY3JIiB  (GepMU  MOJEITIOYUM
excriepuMeHToM Ha EOM MeTo10M CKIHYEHHUX €JIEMEHTIB;

— pOo3poOKa METOJMKH HaIIBHATYPHUX JTOCTIIKECHB;

— HaIiBHATYpPHE €KCIIEPUMEHTAIbHE JOCIIHKCHHS;

— TOpPIBHSIHHSA Ppe3yJbTaTIB KOMITIOTEPHOTO MOJIEIIOBAHHS 1 HATYpPHOTO

EKCIICPUMEHTIB.



T'any33t0  3acmocysanna  pe3yibTaTiB  poOOTH €  TMPOCKTyBaHHSA,
BUTOTOBJICHHS, €KCIUIyaTallisi Ta BIJAHOBJIEHHS  IOIIKOJDKEHUX  3BapHHUX
OyIiBeIbHUX (hepM.

00'ckm 00cnidrcennsn — 3BapHi BY3JIM METaJIEBUX (HEepM.

Ilpeomem oOocniorcenna — nepopMmyBaHHSI BY3JIIB MeETaIeBUX (EPMOBUX
KOHCTPYKITIH.

Memoou oocnidxycenns: BUKOPUCTAHI METOIW JOCIIKEHHS OYIBEIbHOT
MEXaHIKH Ta MEXaHIKU J1e(OPMIBHOTO TBEPAOIO Tija, €KCIIEPUMEHTAIbHI METOIN
JOCTIKEHHSI HANpy>KeHO-1e()OpPMOBAHOTO CTaHy BY3JIiB METAJIEBUX KOHCTPYKIIii,
HaIiBHATYpHUI €KCIIEpUMEHT, METOJl CKIHUEHHHUX eJIEMEHTIB, peanizoBanuii B [1K
ANSYS/Workbench 14.5.

Haykoea nosusna ooepicanux pezyiomamia:

— Brepiie otpumano HJIC oGemuux mozeneit K-moaiOHux 3BapHUX BY3IiB
IIPU CTATUYHUX HABAHTAXKEHHSX;

— OTpUMaB MOAAJIBIIUN PO3BUTOK METOJ KOMIT FOTEPHOTO MOJICIIIOBAHHS JIJIs
BusHaueHHs H/IC By3miB 3BapHuX (hepM 3 BUKOPHUCTAHHSIM MPOTPAMHOTO IMAKETY
ANSYS/Workbench 14.5 3a paxyHok Bepudikallii pe3yJbTaTiB JOCTIKECHb.

Ilpakmuune 3naueHHA 00EPHCAHUX pe3)Tbmamia:

- OTpUMAaHI PE3yJbTaTU EKCINEPUMEHTAIbHUX AOCHIKEHb (KOMII IOTEPHUI
MOJICITIOIOYMI 1 HAMIBHATYPHUN CHUJIOBUN EKCIIEPUMEHT) TO03BOJISIIOTH BUPOOUTH
peKoMeH Ialli 010 KOHCTPYKLiH (hepMOBHX BY3iB;

- BIOPOBAKEHHS PO3pPOOJEHOT METOIMKH PO3pPaxyHKy 3BapHUX 3’€HAHb
JI03BOJIsSIE OTPUMYBATH 3HAYEHHS OLIHOK HAA1MHOCTI BY3JIiB CTaleBUX (epm;

- BUSBJIICHHS 3aKOHOMIPHOCTEH HaIMpyXeHO-Ae(POPMOBAHOIO CTaHY 3BapHHUX
By3/1iB ()epM JacTb MOXJIMBICTH OTPHUMATH PO3PAXYHKOBI PE3yJbTaTH HECYYOi
3MaTHOCTI 3BapHUX (epM MaKCHUMajIbHO HAOMMKEHUMU 10 (PaKTUYHUX 1 HE
JOMYCTUTH HACTAHHS IPAHUYHOTO CTaHY B MPOILECI EKCILTyaTallii KOHCTPPYKIII.

Anpooauyia pe3zynemamie mazicmepcbkoi podomu BUKOHAHA HAa HAYKOBO-
TeXHIYHOMY ceMiHapl kadeapu OyaiBenbHoi Mexaniku THTY im. . Ilymros
(yiuctoman, 2015p.).

Kniwwuosi cnoea: 3BapH1 3’€AHAHHS, MOUIKOHKEHHS BY3JIB, HaNpyXeHO-
ne(opMiBHUIN CTaH.



ANNOTATION
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Work urgency deals with the cored constructions that are widely used in the
building sphere. For static and the cyclic loaded constructions that perceive the
large loading by value, a possibility of early appearance of plastic deformations,
which can lead to the loss of carrying capacity. It is especially important to know
the location of the concentration of stresses for structures. The following places,
which determine the process of damage and destruction in the construction of
farms are nodes. The most common connections waist elements with elements of
the lattice is a welded t-, V-, k-and TC-similar sites.

Notice the significant amount of use of the metal welded trusses, the
high resource-demanding and the cost of design, today the simulation of
damageability units of farms is relevant, and the obtained results have theoretical
and practical interest.

The feasibility of conducting of research stems is that the results of the fact
will give the opportunity to provide high reliability of farms and the building
during its operation.

Connection of the paper with academic programs, plans,
themes. Master's thesis completed under the direction of scientific researches of
the Department of structural mechanics of Ivan Puluj Ternopil National Technical
University and State programs, efficiency and reliability of building materials,
products and designs.

The purpose of our work is to set up the features of the destruction and
deformation of wunits welded trusses wunder the influence of static
loading by a computer designing experiment and detection of the reliability of the
obtained results and comparing them with the results of the natural experiment.

To accomplish the purpose the main tasks have been put:

- selecting the configuration model of the weld-fabricated farm knots of
various types;

- implementation of calculation of the weld-fabricated knots of farm by a
designing experiment on COMPUTER by the method of eventual elements;

- development of methodology of semimodel researches;

- semimodel experimental research;

- comparison of the results of computer design and model experiments.

The industry application of the results of the work is the design,
manufacture, operation and repair damaged welded construction farm.



The object of our master’s paper is the welded assemblies of metal trusses.

The subject of our master’s paper is deformation of knots of metallic farm
constructions.

The methodology of our investigation point the use of the methods of
structural mechanics and mechanics of deformable solids, finite element method,
implemented in software complex ANSYS Workbench 14.5.

Scientific novelty of the obtained results:

— the VAT of the K-shaped weld-fabricated knots at the static loading was

received the first time;

— the further development of computer simulation method for the

determination of VAT units welded trusses using the software package

ANSYS Workbench/9.0 due verification of research results was received.

The practical importance of the given enquiry consists of:

-the results of experimental research (computer model and
semimodel power experiment) to develop recommendations for the structures of
the farm knots;

-implementation of the developed method of calculation of welded joints
allows you to get the value of the assessments of the reliability of nodes of steel
trusses;

-detection of regularities of stressed-strained state of nodes farms will be
able to get the settlement results to the carrying capacity of welded trusses the
maximum close to actual and prevent the onset of boundary condition during the
operation of the design.

The testing results of master's work is performed on the scientific and
technical seminar of the Department of structural mechanics - Ternopil Ivan Pulyj
National Technical University, Ternopil, 2015.

Keywords: welded farms, stress-strain state, supporting ability, loss of
supporting ability of the farms.

Information on master’s paper: volume - 110 pages, number of
illustrations — 25, number of tables — 10, sources in the list of references - 15.



