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Short communication

SIMULATION OF A QUARTER VEHICLE MODEL USING
PROCEDURES FOR ON-VEHICLE TESTING OF THE DAMPERS

Igor Gjurkov, Todor Davcev

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

Two quarter vehicle analytical models were used to form non-linear dynamic oscillatory models. The non-linearity in the
models comes from the non-linear characteristics of the damper, which correspond to the one of a real damper. The dynamic models
were then simulated using the procedures implemented in different on-vehicle damper test methods. The simulations were performed
in time-domain and the relevant quantities of each test method were obtained. It was found that the condition of the damper strongly
influences the results, which confirms the suitability of the test methods. The variation of the other vehicle parameters influences the
results to a less extent, depending on the applied test method.

Key words: quarter vehicle model, simulation, damper test methods

Peszume

CUMYJAIINJA HA YETBPTUHCKU MOJEJT HA BO3MJI0 CO KOPUCTEILE MIPOLEAYPU
3A TECTUPAILE HA AMOPTU3EPU

Hrop I'ypkos, Togop Tasues

Mawuncku parxyaitieiti, Ynusepsuitieii "Ce. Kupua u Meitioouj",
ii. pax 464 MK-1001 Ckoiije, Peitybauxa Makeoonuja

Kle'-lHl/I 360p0Bl/IZ YECTBPTUHCKHU MOJICJT HAa BO3UJIO; chynaqua; METOAU 3a UCIIUTYBAkhE HA aMOPTU3CPU

Co momoI Ha JiBa aHAJIMTHIKY YETBPTHHCKU MOJIENN Ha BO3WJIO, HAIIPABEHN Ce ABa HEJIMHEapHU JUHAMIYKI MOJe-
m1. HenmHeapHOocTa Ha MojiennTe NMPOM3JIEryBa Off HeJIMHeapHaTa KapaKTepUCTHKAa Ha aMOPTH3EPOT, IITO KOPECIOHANpa
€O KapaKTepHCTHKaTa Ha peajeH amopTu3ep. [IMHaMHYKNTe MOJAEIH Ce CHMYIUpAHN BO YCIOBH HA TP Pa3lMIHI METOAH
3a TeCcTHpame Ha cocToj6aTa Ha aMOPTU3EpUTE KOra THE Ce BrpafieH! BO CUCTEMOT 3a MOTHHpPamke Ha Bo3mnoTo. CuMynarnm-
UTe ce HAaIpaBeHH BO BPEMEHCKH AOMEH, MO IITO ce AOOMEHH PEelleBaHTHATE PE3YJTaTH 3a CeKoj MeToA. PesynraTure moka-
JKyBaaT fieKa cocToj6aTa Ha aMOPTHU3EPOT, OMHOCHO HETOBHOT KOe(HIMEHT HA NPHUAYIIyBakhe, NMa CHITHO BIIMjaHUE Ha pe-
3yIATaTUTE, IITO CaMo ja TIOTBPAYBa ajleKBaTHOCTa Ha METOAUTE 3a TeCTUpame. BimjaHneTo Ha Apyrure mapameTpu Ha BO-
3HMIIOTO Bp3 pe3yJNTaTHTE € IIOMAJIO U € BO 3aBUCHOCT Off Pa3riIe[yBaHHOT METO/.
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OpuzuHnaner Hay4eH wpyo

CTATUYKO OJHECYBAILE HA HOCEYKUTE CTPYKTYPHU
NP CYIICTUTYIINJA HA MATEPUJAJI - AHAJIMTUNYKU METO/

I'nuropuye Bpranocku, Bnagumup dykoBcku

Mawuncku ¢axyaiuein, Ynusepsuitein ,,Ce. Kupua u Meitioouj
il. pax 464, MK—1001 Ckoiije, Peitybauxa Makeoonuja

Bo TpyaoT e nmpuKkaxkaHO CTaTHIKOTO OFHECYBaH€ Ha HOCEUKHTE CTPYKTYPH Kaj METanope3adKuTe MAIINHA ITPU Ma-
TepujajHa CYNCTHTYNWja. Pa3BHEeHNOT aHAIUTHYIKH MOJEN HAa COOBETEH HAUMH ja fie(pMHUpa CTaTWIKaTa KPyTOCT Ha HO-
ceukaTta crpykrypa. Co3fajieH € HOB IPUCTAll 332 aHAJMTHYKOTO pelllaBambe Ha ciloxkeHaTa Cardano-oBa paBeHKa off 4-TH
cTeleH, Bp3 uMja 6a3a e pa3BueHa nporpama Bo MAPLE 8. Pa3sueHara mporpama co roiemMa TOYHOCT TO ONMINYBAa aHAJIH-
THYKOT Mojiesl. Pe3ynraTute gOOMEeHH Off IpecMeTKaTa ja ofpefyBaaT ONTHMalHaTa KPYTOCT Ha HOCEUKaTa CTPYKTypa 3a
pas3NuuHu MaTepHjali.

Knyunn 360poBu: craTuuKa KpyTOCT; HOCEUKU CTPYKTYPH; MaTepyjaHa CyICTUTYIUja; CTATHYKU aHATUTHYKU Mofel; Car-
dano-oBa paBeHKa

Summary

STATICAL BEHAVIOR OF STRUCTURES IN CASE OF MATERIAL SUBSTITUTION
(ANALYTICAL APPROACH)

Gligorée Vrtanoski, Vladimir Dukovski

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

Key words: statical stiffness; machine tool structure; material substitution; statical analytical model; Cardano equation

The paper presents the statical behavior of machine tool structures in case of material substitution. The developed analytical
model gives the possibility to determine the statical stiffness of the machine tool structure. A Cardano equation of forth degree has
been analytically solved with an originally developed algorithm implemented in the MAPLE 8 computer program. The results of the
algorithm have shown a very good estimation of the established model, which allowed an extended analysis and optimization of the
stiffness of the machine tool structure in case of substitution of materials.
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OpuzuHnaner Hay4eH wpyo

3A UCTPAXYBAIBATA HA AIYMUHUYMCKHUTE HOCEYKU PENIETKACTU
KOHCTPYKIIMU CITPOBEJEHU HA MAIIMHCKNOT ®AKYJITET BO CKOILJE,
KAKO ITPUIOHEC 3A HUBHA ITIONINPOKA IMPUMEHA
N BO PEITYBJINKA MAKEJOHMJA

Baapumup I'eopruesckn, {umutpn Ko3unakos

Mawuncku ¢axyaiuein, Ynusepsuitein ,,Ce. Kupua u Meitioouj
i.cpax 464, MK-1001 Ckoiije, Peitybauka MaxeooHuja

Bo P. MakefioHnja mpuMeHaTa Ha aTyMHHHYMCKUTE HOCEUKM KOHCTPYKIMYM € HEeOIIPaBlaHO 3allOCTaBeHa, MaKo BO
CBETOT THE MaCOBHO Ce IPUMEHYBaaT 3a Hajpa3/IMyHK BakBU o0jekTu. OBOj TPy UMa 3a Ll Ja Aajie eHO BUyBamke Ha MO-
MEHTallHaTa cocToj6a BO HaIlaTa Ap>KaBa BO OBaa 0OJACT M MPeKy KPaTOK MPHUKa3 Ha CIPOBEIEHNTE NCTpaKyBama Ha Ma-
MMHCKAOT (pakynTeT Bo CKomje fa faje OfpeleH MpHOHEC 3a MOIIMPOKa MPUMEHA Ha ATyMUHHYMCKATE HOCEUKH KOH-
cTpyKuun. BakBOTO pasmmcinyBame Mef'y IpyroTo e MOTKPENeHo U co (pakToT feka Bo PemyGmmka Makenonuja mocron 6a-
3WYHa WHAYCTPHja 32 MPOU3BOJICTBO HAa alyMUHUYMCKY TPO(HIIM, KOU O ce MpUMeHyBaje Kako eJIeMEHTH BO BaKBHUTE KOH-
CTPYKIIWH.

KHy‘lHl/l 360p0Bl/IZ ATYMUHUYMCKU KOHCTPYKIUU; JIECHU METAJTHA KOHCTPYKINN; EKCIIEPUMEHTAIHA UCTPAXKYyBambha

Sumarry

ABOUT THE INVESTIHGATIONS OF ALUMINIUM LIGHTWEIGHT LATTICE CONSTRUCTIONS
PERFORMED AT THE FACULTY OF MECHANICAL ENGINEERING IN SKOPJE, AS CONTRIBUTION
TO A WIDER IMPLEMENTATION OF THESE CONSTRUCTIONS IN THE REPUBLIC OF MACEDONIA

Vladimir Georgievski, Dimitri Kozinakov

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

Key words: aluminium structures; lightweight metal structures; experimental investigations

It’s high time that aluminium structures should become an integral part of metal industry in the Republic of Macedonia, re-
presenting lightweight structures. The aim of this paper is to give a review into the actual situation in this field in our country and to
give directives and ideas for use of aluminium structures in lightweight and attractive constructions. This opinion, among other
things, is confirmed with the fact that in the Republic of Macedonia exists an industry for aluminium extrusion and aluminium pro-
ducts.
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STRESS-STRAIN RELATIONS FOR ALUMINIUM ALLOYS EXPERIMENTAL
VERIFICATION OF THE RAMBERG-0OSGOOD LAW

Dimitri Kozinakov

Faculty of Mechanical Engineering, The “Sv. Kiri i Metodij* University,
PO.Box 464, MK-1001 Skopje, Repubclic of Macedonia

Stress-strain relations are significant when an analysis in elastic-plastic and plastic range of certain material is carried out.
Moreover, in nonlinear numerical analysis is necessary to obtain mathematical formulation of these curves.

In this paper is presented the way for obtaining a mathematical model of stress-strain curves for the aluminium alloy AIM-
gSiy 5, using the Ramberg-Osgood law and through the compression test of specimens.

Finally, with comparison of the experimental and the theoretical results it is confirmed that the Ramberg-Osgood law satis-
factory describe the stress-strain relations for certain aluminium alloy.

Key words: Ramberg-Osgood law; aluminium alloys; compression test; stress-strain relationship; elasto-plastic region; plastic region

Pesume

EKCIIEPUMEHTAJHA IMIOTBPJA HA 3AKOHUTOCTA HA RAMBERG-OSGOOD
KAJATYMUHUYMCKUTE JIETYPA

Humutpu Ko3unakos

Mawwuncku paryaitieiti, Ynusepsuiteit ,,Ce. Kupua u Meitioouj
m.gax 464. MK-1001 Ckonje, Peny6nuka Makeonuja

Knyunn 360posn: 3akon Ha Ramberg-Osgood; alryMrHIYMCKY JIETYpH; NCTATYBake HA 30MBabE;
KpHBH HaNoH—/iepopManuja; exacTo-IIacTAIHO TToApadje; MIIACTUIHO Mof[patje

Kpusure HanoH—nedopmanmja (—£€) ce off CYIITHHCKO 3HAauUeHe NPH aHAJIH3UTE Ha OfpefieH MaTepyjal BO eJIacTo-
IUIACTUYHOTO ¥ IUIACTHYHOTO MOfipadje. YIITe MOBeKe, MPU HeJINHeapHUTe HyMEpUUYKN aHAIN3W HEOIXOJHO IOTpeCHO e
no6GMBamk-e HA MaTEMATHIKa 3aBACHOCT 32 OBHE KPUBH.

Bo oBOj Tpyn e mpmKakaHa MocCTamnkaTa 3a TMOTBPAYBamke HA MaTeMaTHYKaTa 3aBHCHOCT Ha KpHBaTa O-€ 3a ally-
MuHHMyMcKarta jerypa AlMgSi0.5 no6uena co npumeHna Ha Ramberg-Osgood-3aKOHOT NPeKy €KCHEPUMEHTATHO MCIHUTYBakhE
Ha eNpyBETH CO 30MBambE.

Co cropef6a Ha €KCHEpHMEHTAIIHO JOOMeHaTa KpuBa O-€ W KpuBaTa fo0MeHa KaKo WAealu3upaHa MaTeMaTHdKa
3aBHCHOCT € NMOTBPJICHO fieKa INPUMEHETHOT 3aKOH Ha Ramberg-Osgood LieNOCHO ja omulllyBa HallOHCKO-iepopManoHaTa
cocToj6a Kaj amyMUHUYMCKUTE JIETYPH.
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Ilpezaeo

KIMMATCKMU ITPOMEHM - I1PB HAIIMOHAJIEH U3BENITAJ
HA PEIIYBJIUKA MAKEJOHMJA

Pucro Hunonkos', Maja Axuescka’

'"Mawuncku gaxyaitieiti, Ynusepsuiteii ,, Ce. Kupua u Meitioouj “,
it. hax 464, MK-1001 Ckouje, Peitybauxa Maxedonuja
Munucitiepciliéo 3a #UBOMIHA CPEOUHA U TIPOCIIOPHO TIAAHUPArbe,
THapmiuzancrku oopeou 706, MK-1000 Crotije, Peitybauxa Maxedoonuja

I'mo6amHn KMMMAaTCKH MPOMEHN, TIIO0ATHO 3aTOITyBamke U e(PeKT Ha CTakiIeHa rpaguHa. MepKy u akTH Ha MefyHa-
pOHNTE OpraHM3aliy BO BPCKAa CO KJIMMATCKUTE MPOMEHH, KaKo M aKTWBHOCTH Ha PemyGmmka MakefgoHnja Bo oBaa 00-
nact. M3paboTka Ha IIpBroT HaumoHaneH u3Bemraj Ha PM kKon PamkoBHaTa koHBeHnMja Ha OH 3a KIMMaTcKu NpOMEHH.
Copp:KuHa ¥ r1aBHU HpTU Ha HallnoHaIHUOT U3BENITaj 32 KIMMATCKH IIPOMEHH.

Bnujanue Ha KIMMaTCKUTE IPOMEHH, NMOCIEUIN U Ipka Ha MefyHapojHaTa 3aefHUIA; PaMKOBHA KOHBEHIUja Ha
O6enunernre Hanun 3a kimmmatcku npomeru (UNFCCC).

AxTHBHOCTH BO Penybimka MaxkepoHnja, ¢hopmuparme Ha IIpoekTHa KaHIeaapyja 3a KIMMAaTCKH IIPOMEHH BO paM-
KHTe Ha MUHHCTEPCTBOTO 32 KMBOTHA CPEAWHA M MPOCTOPHO IUIaHWpame M Ha HamponaneH KoMuTeT 3a KIMMATCKH TIPO-
MEHH.

W3paboryBame Ha [IpBuOT HanmoHaneH u3BemiTaj Ha PemyOunka MakepgoHuja KoH PaMKoBHaTa KOHBEHIMja Ha
O6Genunernre Hamum 3a kimMaTcku npoMenn. EkcriepTusn 3a Temarckure nofpadvja Ha HanmonananoT u3Benraj. VHBeH-
Tap Ha €MHCHHTE Ha CTAKJIEHMYKN racoBW m3paboTeH cmopep ynarcrsara Ha IPCC 3a TpuTe INIaBHM CTAKIEHUYKH TacOBH:
jarmepopen puokcnp (CO,), metan (CH,) u auasoren okcup (N,O). I'maBHI M3BOpH Ha CTaKJIEHHIKUTE FacOBU: MPOU3BONC-
TBO Ha €NIeKTPUIHA €HEePrHja, MPOU3BOJICTBO HA TOIUIMHA W TPAHCHOPT. AHajIM3a 3a HaMaTyBame W MPOEKINH Ha eMICHUTE
nprcrnoco0eHa Cropef MaKefJOHCKaTa eKOHOMHja W HEj3MHUOT pa3Boj. AHAIM3NUTE 3a CEKTOPOT €HEepruja ce HalpaBeH! CO
npojTaboveH MprcTan, 0co6eHO Kaj MPOM3BOACTBOTO HA €NIEKTPUIHA CHEPIHja.

Cropep; cuexaproto 1S92a (Hampaseno cropen IPCC) nmpocevHaTa rofuinHa Temeparypa Bo Makenonuja go 2100
rojfiliHa MoXe Jja mopacte 3a 4,6 °C, a mpoceuHara yeTHa Temnepatypa 3a 5,1 °C. IIpoceuynaTa cyma Ha BpHEXH Ke OIajHe
3a 6,3 % Bo 2100 rogmHa, HO HAjMHOTY 3arpicKyBa (PaKTOT AeKa cymMaTa Ha BPHEXKHUTE BO JIETHUOT NEPHOJ] OM MOXKena Ja
omajHe 3a 25 %. [IpomeHara Ha paHIMBOCTA U MEPKUTE 3a ajjanTanyja ce eTabopHupaHd 3a CIESTHUBE CEKTOPHU: 3eMjOeIC-
TBO, IIIyMapCcTBO, OMOAMBEP3UTET, BOAHHU PECYPCH U 3[]PaBCTBO.

N3paGoren e HaruoHanieH akIMOHEH IUIaH KOj T'M IIOCTaByBa LENIUTE U MOjIOBHATE TOYKY 32 PEyKIHja Ha EMUCHH-
Te Ha CTaKJIEHWYKM TacOBHM Ha HAIMOHAJHO HUBO M MPEAJIOKEHN ce MEPKH 3a yOnaxyBame Off HOCTIEeANIITE Ha KINMAaTCKH-
Te MPOMEHN.

Knyunn 360poBu: KJIMMaTCK¥ IPOMEHH; KOHBEHI[Hja; HAIIMOHAJICH N3BEINTAj; MEPKH
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Summary
CLIMATE CHANGE - THE MACEDONIA’S FIRST NATIONAL COMMUNICATION
Risto Ciconkov', Maja AZievska®

"Faculty of Mechanical Engineering, The “Sv. Kiril i Metodij” University,
PO Box 464, MK-1001 Skopje, Republic of Macedonia
2Ministry of Environment and Physical Planning,
Partizanski odredi 70b, MK-1000 Skopje, Republic of Macedonia

Key words: climate change; Convention; National Communication; measures

Climate change impacts, consequences and concerns of the international community; United Nations Framework Convention
on Climate Change (UNFCCC).

Activities in the Republic of Macedonia, establishing the Climate Change Project Unit within the Ministry of Environment
and Physical Planning and the National Climate Change Committee.

Preparation of the Macedonia’s First National Communication under the United Nations Framework Convention on Climate
Change. Analysis on the thematic areas of the National Communication. The inventory of greenhouse gases (GHG) emissions was
prepared according to IPCC Guidelines (IPCC), taking into consideration the three main GHGs: carbon dioxide (CO,), methane
(CHy) and nitrous oxide (N,O). The main sources of CO, emissions are the electricity production, the heat production and the trans-
port. GHG abatement analysis and projections of emissions are prepared in accordance to the Macedonian economy and its possibili-
ties for development. The analysis of the energy sector is elaborated in a most advanced way, especially regarding the electricity pro-
duction.

According to the 1S92a scenario (prepared by IPCC) the average annual temperature in Macedonia could arise for 4.6 °C by
2100, and the average summer temperature could arise for 5.1 °C. The average sum of precipitation will decrease for 6.3 % in 2100,
but the most alarming is the sum of precipitation in summer, which could decrease for 25 %. Vulnerability assessment and adaptation
measures are elaborated in the following sectors: agriculture, forestry, biodiversity, water resources and human health.

The National Action Plan sets out the objectives and initial points for undertaking measures, contributing to the reduction of
GHG emissions at national level.

Proc. Fac. Mech. Eng. — Skopje, 22, 1, 5-14 (2003)
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Citipyuer wipyo

EKCIIEPUMEHTAJ/HU UCIIUTYBAIbA HA BINJAHUETO
HA AITUBU 3A MACJIO BP3 PABOTATA HA MOTOPOT

Mune Tuvurtposcku', Knpun Myuesckn’

'Mawuncku paxyaitieiti, Ynueep3auiteit ,,Ce. Kupua u Meitioou;j”,
il. ghax 466, MK-1001 Ckoiije, Peitybauxa Maxeooruja
*Bya ,, Hapitiusarcku oopeou” 64a 1/ 3, MK-1000 Ckoiije, Peiiybauxa Maxeoornuja

Bo 0BOj Tpyx e HampaBeH o6up fia ce foOMjaT CO3HAHMja 3a BIMjaHHETO Ha aJUTUBHUTE 3a MOTOPHU Maciia Bp3 paboT-
HHTE apaMeTpy Ha MOTOPUTE CO BHATPEIITHO COTOPYBAbE.

3a BpeMe Ha eKCepUMEHTATHUTE WCIUTYBama € ClefeHa MpoMeHaTa Ha MapaMeTpHuTe Of KO OMTHO 3aBHCH ce-
BKyITHaTa paGoTa Ha MOTOPOT, a TOA Ce: MPUTHCOKOT HA KOMIIPECHja Ha MOTOPOT, OydaBaTa, BUOpanuuTe, OTIIOPHTE HA
TpHeHme Ha MOTOPHHOT MeXaHI3aM, BHATPEITHATa YACTOTAa HA MOTOPOT HTH.

3aKiIydyeHo e jieka co HOAaBambe aJuTHBU BO MOTOPHOTO Macjo MOXKe fja ce MOCTUTHE NMOCMUpeHa paboTa Ha MOTO-
POT ¥ NOYNCTH U3TyBHA FACOBHL.

Koyunn 360poBn: aiuTHBI 3a MOTOPHM Macja; IPUTHCOK Ha Kommpecuja; OydaBa, BUOpanny; U3[[yBHA €MICHja; CyB CTapT
Ha MOTOPOT

Summary

EXPERIMENTAL RESEARCHES ABOUT THE INFLUENCE OF THE ADDITIVES FOR ENGINE OILS
UPON THE WORK OF THE ENGINE

Mile Dimitrovski’, Kiril Mucevski’

'"Faculty of Mechanical Engineering, The “Sv. Kiril i Metodij” Universuty,
P.O. Box 464, 91 001 Skopje, Republic of Macedonia.
’Bul ,,Partizanski odredi” 64a 1/ 3,
91 001 Skopje, Republic of Macedonia

Key words: additives for engine oils; pressure of compression; noise; vibrations; exhaust emission; dry start of the engine

In this paper is mode an attempt to get some cognitions about the influence of the additives for engine oils upon the working
parameters of the internal combustion engines.

During the experimental researches the changes of the basic parameters which determine the work of the engine, such as: the
pressure of compression, the noise, the vibrations, the friction of the engine mechanism, the internal cleanliness of the engine and
similar, were observed.

It was concludes that the use of additives into the engine oil resulted with smoother work of the engine and cleaner
exhaustgases, as well.



