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Opuzunanen Hay4eH iwipyo

INPUMEHA HA RAMBERG-OSGOOD-OBATA PEJAIINJA 3A ITPOLIEHA
HA MEXAHUYKUTE OCOBMHU HA 3ABAPEHA BPCKA

Topiu Aynes

Mawuncku gaxyatueins, Ynusepsuiueit ,,Ce. Kupua u Meitioouj
it. hax 464, MK-1001 Ckouje, Peitybauxa Maxedonuja

3eMajKu ja mpefBUjl KOMIUIEKCHOCTA Ha eKCIEPUMEHTATHO OfjpeflyBalbe Ha MEeXaHMIKUTE OCOOMHM Ha PErMOHHUTE Ha
3aBapeHa BPCKa, KaKo ¥ MaJIMOT Opoj Ha M3BOPHU BO CBETCKATa JIUTEpaTypa, BO TPYAOT € NPe3eHTHPAH eeH MPUOJ| KOH Ipo-
I[eHa Ha OCHOBHWTE 3aTETHYBAaUKM OCOOWHM Ha COCTaBHHTE JICJIOBH Ha 3aBapeHa BPCKa co IMprMeHa Ha Ramberg-Osgood-oBa-
Ta penanyja. AHanu3ara BKIIydyBa OffpeflyBambe Ha OCOOMHMTE Ha OCHOBHHOT MeTan (OM), meranor Ha 3aBap (M3) u pe-
TMOHNTE Ha 30Ha HOf BaujaHue Ha TommmHarta (3BT). 3a nenure Ha aHamM3aTa CHPOBENIEHO € U Mepehe Ha MUKPOTBPAOCTa
HVI BO cuTe KapaKTepUCTUIHN PETHOHN Ha 3aBapeHaTa BPCKa.

Knyunn 360poBu: XeTepOreHOCT; 3aBapeHa BpCKa; MAUKPOTBPAOCT; KOS(UIMEHT Ha epopMamicKoO 3ajaKHyBamke; MICMe-
9yHT (mis-matching)

Summary

APPLIANCE OF THE RAMBERG-OSGOOD LAW FOR DETERMINATION
OF THE TENSILE PROPERTIES OF WELDED JOINT

Gjorgji Adziev
Faculty of Mechanical Engineering, The "Sv. Kiril i Metodij" University,
P.O. Box 464, MK-1001 Skopje, Republic of Macedonia

Key words: heterogenity; mycrohardness; strain hardening coefficient; mis-matching

Regarding the complexity of the experimental estimation of the basic mechanical properties of the different regions of wel-
ded joint, and the very few empirical sources for their determination i.e. assessment, this article concerns an analysis for determinati-
on of the tensile properties of the containing parts of welded joint using the Ramberg-Osgood law.

The analysis has included the base metal (BM), weld metal (WM) as well as the regions of the heat affected zone (HAZ). In
order to use the mentioned relation additional HVI mycrohardness test was performed in all regions of the welded joint
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Opuzunanen Hay4eH iwipyo

IMPUJIO0T KOH TEOPETCKATA AHATIM3A 1 HYMEPNYKOTO MOJEJIUPAILE
HA BPCKA HOCAY-CTOJIB KAJ IOBEKEKATHU HOCEYKH KOMITO3UTHHA
KOHCTPYKIMMU ITPU JEJCTBO HA IMKJINYHN KBASUCTATUYKU
OINITOBAPYBAIbA

3opan borarunocku, Banaguvup I'eopruescku

Mawuncku ¢gaxyaitieini, Ynugep3uitiein “Ce. Kupua u Meitioouj”,
i.chax 464, MK-1001 Ckotije, Peitybauxa Maxeoonuja

AKIIEHTOT BO TPYJOT € CTaBeH Ha TeopeTcKaTa aHalu3a U HyMEpPUYKOTO MOJIENIUpamhe Ha BPCKUTE MOMeTy YennyHHU-
Te CTO0O0BU CO YEJIMYHUTE HOCAUM KOM Ce CHperHaTH cO apMuUpaHOOeTOHCKa Itova. Of aHanu3uTe NOOMEHN CO HyMepu-
KOTO MOJIENUPae, MOTKPENEHN M CO pe3ylTaTH Ofi €KCIEPUMEHTAIHU UCTPakKyBamha Ha KOMIIO3UTHUTE MOJIENM HA BPCKH,
KaKO HajBUTAJIHH €JIEMEHTH Ha IOBEKEKaTHUTE pPaMKeCTH KOHCTPYKIMHU, TOOMEHU Ce OApPENHM 3aKIyJOUH W KOHCTATAINI
KOU ce MPEe3eHTUpaHu BO 0BOj TpyA. OnpeneHn AeTaiau Of OBHE aHAJIHM3H M €KCIEePHMEHTAIHN MCTpaXKyBarmba ce MPE3eHTH-
paHu BO quT. [1].

Kiyunn 360poBH: KOMIIO3UTHH NMOBEKEKaTHH HOCEYKM KOHCTPYKUWH; BPCKH HOCA4-CTONO; AM3ajH (KOHCTPYKTHBHO Ipoe-
KTHpame); INIaCTUUeH 3IJ100; pylIehe

Summary

CONTRIBUTION TO THE THEORETICAL ANALYSIS AND NUMERICAL MODELING
OF GIRDER-COLUMN CONNECTIONS AT MULTI-STOREY COMPOSITE CONSTRUCTIONS
UNDER CYCLIC QUASI-STATIC LOAD

Zoran Bogatinoski, Vladimir Georgievski

Faculty of Mechanical Engineering, “Sv. Kiril i Metodij” University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia

Key words: multi-storey composite constructions; girder-column connections; design (constructive projecting); plastic joint; demoli-
tion

The theme of the theoretical and experimental research of this paper is the composite multi-storey bearing steel frames (the
structures) from the aspect of their action out of the cyclic loading (seismic behavior or/and powerful wind). The behavior of the mul-
ti-storey composite structures considered as a whole is in direct correlation and contingence upon the behavior of its complete con-
structive entity i.e., steel columns, steel beams, and reinforced concrete slab, all of them connected while cyclic loading. The main
accent of this paper is placed on the research of the connection (joint) between the steel columns and steel beams which are connec-
ted with the reinforced concrete slab.

The conclusions reached in this research while the analysis gained from the numerical modeling and experimental researc-
hing of the multy-storey frame constructions, as most vital elements of the construction, will be of significant use for the structural
engineers in their further research.

36. Tp. Mam. ak. — Cxomje, 22, 2, 115-123 (2003)
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Opuzunanen Hay4eH iwipyo

AHAI/IM3A HA TNIOBAJTHATA COCTOJGA HA HAITIOHUTE
N JE@OPMAIIMUTE HA KOH30JHNOT HOCAY
KAJ KOMBUHUPAH POTUPAYKU BATEP KPb-1

Buktop Crojmanoscku, l'appuiio I'aspunocku, Cnase JakuMoBCKH

Mawuncku ¢akyaitieiti, Yrnugep3uiteiu ,,Ce. Kupua u Meitioouj” ,
i.cpax 464, MK-1001 Ckoiije, Peitybauka MaxeooHuja

Bo 0BOj Tpyn e omndareHo UCTpakyBameTo Ha riiobaiHara pacnpeenda Ha HANOHATE U AedopManuuTe Ha KOH30-
JIeH Hocad Ha POTUPAYKO TPKaJo Kaj KoMOMHUpaH portupauku 6arep Tun KPB-1. McrpakyBameTo e U3BpIIEHO CO METOJO-
T Ha KOHEYHHU €JIEMEHTH, TIPH IITO € KOPHUCTeH mporpamckuoT makeT ALGOR. JleTanHo € pa3paboTeH MaTeMaTHIKy MOJEI
Ha KOHCTPYKIIMjaTa Ha HOCAYOT CO HETOBHUTE PEATHH AUMEH3NM W reoMeTprja. MOIesIoT € aHalM3upaH BO IIEJIOCT CO CHTe
HETOBM fleTanu. 3a JajieHd yCIIOBM Ha paboTa M PesKMMH Ha ONTOBapyBame, CIMKaTa Ha AeopMal@oHaTa M HAIlOHCKATa
cocroj6a Ha KOH30JTHHOT HOCa4d Ha POTHPAYKOTO TPKAJIO € MPEeAMET Ha NCTPaKyBame BO OBOj TPYA.

Kle‘lHl/I 360p0Bl/12 KOH30JICH HOCAa¥1 Ha pOTUPAYKO TPKaAJIO; pOTUPAYKN 6arep; METOJ] Ha KOHEYHM €JIEMEHTU; MOACINpakEe; Ma-
TEMAaTUYKHU MOJICII; aHAJIn3a Ha HAIIOHU; ne(bopMam/m

Summary

GLOBAL STRESS AND STRAIN ANALYSIS ON CONSOLE
GIRDER AT COMBINED ROTATIONAL EXCAVATOR KRB 1

Viktor Stojmanovski, Gavrilo Gavriloski, Slave Jakimovski

Faculty of Mechanical Engineering, The “Sv. Kiril i Metodij” University,
P.O. Box 464, MK-1001 Skopje, Republic of Macedonia

Key words: Console girder; rotational excavator; FEA; stress; strain; modeling; model

A research on the global and stress and strain distribution on a console girder at rotational excavator KRB 1 in this paper was
done. The research was done with the Finite Element Analysis and the FEA code used for that purpose was ALGOR. A detailed mo-
del of the construction with its dimensions and geometry from the real environment was built. The model was analyzed completely
with all of its details. For characteristc conditions and regimes of loading, the stress and strain analysis on console girder at rotational
excavator is subject of research of this paper.
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SOFTWARE MODULE FOR GEOMETRIC PRODUCT MODELING
AND NC TOOL PATH GENERATION

Sofija Sidorenko, Vladimir Dukovski

Faculty of Mechanical Engineering The “Sv. Kiril i Metodij” University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia

The intelligent CAD/CAM system named VIRTUAL MANUFACTURE is created. It is consisted of four intelligent software
modules: the module for virtual NC machine creation, the module for geometric product modeling and automatic NC path genera-
tion, the module for virtual NC machining and the module for virtual product evaluation.

In this paper the second intelligent software module is presented. This module enables feature-based product modeling car-
ried out via automatic saving of the designed product geometric features as knowledge data. The knowledge data are afterwards ap-
plied for automatic NC program generation for the designed product NC machining.

Key words: CAD; CAM; feature-based product modeling; knowledge-based programming; object-oriented programming; virtual
NC machining

Pesume

COPTBEPCKHM MOJIYJI 3A TEOMETPHCKO MOJIEIIMPAILE HA TTPOM3BO]]
N TEHEPUPAILE HA NC ITATEKA

Coduja Cupopenko, Bnagumup [lyKoBcKu

Mawuncku gaxyaitieiti, Yrnusep3auitieit ,,Ce. Kupua u Meitioouj “,
I1. ghax 464, 1001 Ckoiije, Peitybauxa Maxeouonuja

Kayunu 360poeu: CAD; CAM; Mopenupame Ha IPOU3BOJ CO aIIMKAIMCKY IPUMUTHBHY; IIpOrpaMupare 6a3upaHo Ha
3Haeme; 00jeKTHO-OPHEHTHPAHO TIporpaMupame; BupTyensa NC o6paboTka

Kpeunpan e unremurenren CAD/CAM cucrem HapeueH VIRTUAL MANUFACTURE, cocraBeH off 4eTupu copTBep-
CKM MOJYJIH: MOAyJ 3a Kpeupamwe Ha BUPTyenHu NC MallvHU, MOAYN 32 FEOMETPUCKO MOJEIUPAake Ha MPOU3BOJ U aBTO-
MaTcKo reHepupame Ha NC maTeka, Momy 3a BupTyenHa NC o6paGoTka 1 MO 3a eBalyalija Ha BUPTYeleH IIPOM3BO].

Bo 0Boj Tpyn e mpe3eHTHpaH BTOPHOT MHTEIUT€HTEH CO(TBEPCKI MO KOj OBO3MOKYBa F€OMETPHCKO MOJIeINpa-
e Ha TPOM3BOJ] CO MPUMEHA HAa aIIMKAIUCKN MIPUMATHBH, IPHAPYKEHO CO aBTOMATCKO CHUMAame Ha T€OMETPUCKUTE OCO-
OVHH Ha TIPOM3BOJIOT BO T.H. 6a3a Ha 3Haeme. [TogaTonuTe o KpenpaHaTa 6a3a Ha 3HAaCHE MOTOA ce MPUMEHYBaaT 3a aBTO-
MaTCKO IeHepHpame Ha aTekara Ha ajnatoT 3a NC o6paboTka Ha MOAEITHPAHUOT IIPOU3BO].
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COMPUTATION OF THERMOPHYSICAL PROPERTIES OF WORKING FLUIDS
IN REFRIGERATING AND AIR CONDITIONING SYSTEMS

Risto Ciconkov, Nikola Tuneski

Faculty of Mechanical Engineering, The “Sv. Kiril i Metodij” University,
P.O. Box 464, MK—1001 Skopje, Republic of Macedonia
ristoci @ukim.edu.mk; nikolat @mf.ukim.edu.mk

A survey of the refrigerants and international regulations concerning the Montreal Protocol and the Kyoto Protocol is given.
The necessity of their thermophysical properties: density (specific volume), specific heat, thermal conductivity and viscosity for cal-
culation of heat exchangers (evaporators and condensers) is explained.

The existing polynomial approximations of saturated thermophysical properties of the refrigerant R407C are presented.

Further, the basic principles of the least squares method with an emphasize on the approximation with a polynomial of two
variables are elaborated. An application of the method for obtaining a polynomial approximation of the thermophysical properties for
the refrigerants R404A and R407C in the superheated area using the MathCAD software is made. At the end the obtained approxima-
tions are discussed regarding to the deviations between the input data and the results.

Key words: refrigerants; thermophysical properties; approximating polynomials

Peszume

MNPECMETKA HA TOINIMHO®U3NYKUN OCOBNHU HA ®JIYUIUTE BO JAINJIHUTE
N KIMMATU3AIIMOHUTE CUCTEMU

Pucro Iunonkos, Hukona Tynecku

Mawuncku gparxyaitieiti, Ynusepsuiteii "Ce. Kupua u Meitioouj",
il. pax 464, MK-1001 Crkotije, Peiiy6auxa Makxeoonuja

Konyunn 360poBu: nagumau (ynmin; TOMIMHOMU3NIKA OCOOWHN; aTPOKCUMAIOHH TTOTMHOMHA

JlaneH e nperyen Ha JaguIHATE (DIYUAM U Me'yHADOAHUTE IIPOIMCH BO BpPCKa cO MOHTpPeaCKuOT ¥ NPOTOKOJIOT Off
Kjoro. OGjacuera e morpebaTa Off HUBHUTE TOIUITMHO-(PU3NYKKA OCOOHMHM: rycTHHa (crenuuieH BOdyMeH), crienuduana
TOIUIMHA, TOIUIMHCKA CIIPOBOJJHOCT M BHCKO3HOCT 3a NMPEcMeTKa Ha TOIUIMHCKUTE pa3MeHyBauM (MCIapyBaul M KOHJICH3aTO-
pm).

IIpe3enTupanu ce NMOCTOJHH NMOJUMHOMHH aIpOKCHMAIMU Ha TOIIMHO-(PU3UYKHTE OCOOMHU Ha JIAAUIHUOT piynp
R407C 3a cocTojOu Ha BpreHE 1 Ha 3aCHTEHA TTapea.

ITonaTamy, nafieHu ce OCHOBHHUTE IPUHIWIN Ha METONOT Ha HajMalld KBafpaTU cO NOceOeH aKUEeHT Ha alpOKCHUMa-
I[ja co MOMOII Ha IOJIMHOM Of B€ NPOMeHIUBU. VICTHOT METOJI € MPUMEHET 3a J00uBambe Ha INOJTMHOMHHU alpPOKCHMAalul
Ha TOIUTMHO-(pU3WIKATE OCOOMHU Ha jagmwiaHuTe ayunu R404A u R407C Bo mperpeaHo moppayje co MOMOII Ha COTBEp-
cknoT makeT MathCAD. Ha kpajoT HampaBeHa e [UCKycHja Ha JOOMEHWTE ampOKCHMAaIliM BO BPCKa CO OTCTaNyBamaTa Mo-
Mel'y BpeIHOCTHTE Ha BIE3HUTE MOlaTOLM U Ha PE3YITaTUTE.
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OpuzuHnaner Hay4eH wpyo

AHAJIM3A HA TEPMUYKOTO OJHECYBAIE HA HOCEYUKUTE CTPYKTYPU
MPU CYIICTUTYLIUJA HA CHUB JIMB CO MNOJIUMEPEH BETOH
(AHAJIMTUYKU METO/T)

I'muropuye Bpranockn, Bragumup [{ykoBckn

Mawuncku ¢akyaitieini, Yrnugep3auiteiu ,,Ce. Kupua u Meitioouj “,
it. hax 464, MK-1001 Ckouje, Peitybauxa Maxeoonuja

Bo TpypoT e mpuKaskaHO TEPMHYKOTO OfHECYBale Ha HOCEUKUTE CTPYKTYPHU Kaj MeTalope3aukKuTe MalliHH IIpH
CYNCTUTYIMja Ha CHB JIWB CO TONMMepeH 0eTOoH. Pa3BueHNTe aHANMTHYKN MOJIENN Ha COOABETEH HAUMH ja TPEeTHpaaT Tep-
MHIYKaTa CTaGHITHOCT Ha HOCEYKaTa CTPYKTypa. AHAIM3UPAHM Ce Pe3yNTaTHTEe Off AaHATUTUYKATE MOJIENN KOH ja meduHu-
paar TepMHUKaTa MHEPTHOCT Ha MaTepHjaluTe W BpeMEHCKaTa TOUKa Ha TeMIepaTypHa efHakBocT. OmpeyieneHn ce u Tep-
MIYKHATE AedopMaIyi KOHW ce TMOojaByBaaT Ha HOCEUKaTa CTPYKTypa BO 3aBHCHOCT O TeMIepaTypHaTa (ryKTyammja 3a
BpeMe off efHo AeHoHOKme. Co3fafieH e MpecMEeTKOBEH MOJENT KOj ja Ae(pMHUpa TepMO-eKBHBAJIEHTHAaTa CHJa, CO KOj ce
IpOy4yBaaT TeMIIepaTypHUTE lehOpMalnH.

Knyunn 36opoBu: noauMepeH 6eTOH; HOCEUKH CTPYKTYPH; TEPMHUUKA CTaOMITHOCT; TEPMUYKH Jle(hOpMallii; TEPMUIKI aHa-
JTUTUIKA MOJIENN

Summary

ANALYSIS OF THERMAL BEHAVIOR OF STRUCTURES IN CASE OF SUBSTITUTION
OF CAST IRON WITH POLYMER CONCRETE
(ANALYTICAL APPROACH)

Gligorce Vrtanoski, Vladimir Dukovski

Faculty of Mechanical Engineering, The ,,Sv Kiril i Metodij*“ University,
POBox 464, MK-1001 Skopje, Republic of Macedonia

Key words: polymer concrete; machine tool structure; thermal stability; thermal deformations; thermal analytical models

The paper presents the thermal behavior of machine tool structures in case of substitution of cast iron with polymer concrete.
The developed analytical model has been enabled to determine the thermal stability of the machine tool structure. The results of the
analysis show the thermal inert of materials and the time point of temperature equilibrium. Also, machine tool structure thermal de-
formation vs. temperature fluctuation per day-night is shown. An analytical model for determination of the thermal-equivalent force
used to ponder the temperature deformation also has been developed.



