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ANALYSIS OF CONTROL STRATEGIES IN DESIGN
OF MECHATRONIC ACTIVE SUSPENSION SYSTEM FOR VEHICLES

Viktor Gavriloski, Hristijan Mickoski, Dame Korunoski

Faculty of Mechanical Engineering, Ss Cyril and Methodius University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia

In this paper the stochastic LQ (linear quadratic) controller designed as a part of the optimal control theory is applied to the de-
sign of different active suspension systems. The performance index formulated as a weighted sum of variances of tyre load variation
sprung mass acceleration and suspension deflection is considered. Large part of the analysis has been devoted to the selection of the
appropriate weighting factors. Simulations are performed based on a quarter-car model. Comparisons are made among different con-
trolled suspension systems in terms of RMS performance values and PSD frequency response plots.

Key words: optimal control; suspension system; vertical dynamics; mechatronic; performance index

Peszume

AHAJ/IM3A HA CTPATEINUTE 3A YIIPABYBAIBE ITPU IIPOEKTUPAILE
HA MEXATPOHNYKU AKTUBEH CUCTEM 3A ITOTIIMPAILE HA BO3UIIATA

Bukrop I'aBpninocku, Xpucrujan Munkockn, lame Kopynockn

Mawuncku paryaitieiti, Ynusepsuitieii "Ce. Kupua u Meitioouj",
ii. hax 464, 1000 Ckotije, Peiiyoauxa Makeoonuja

Kny4unn 360poBm: ONTEMAaITHO YIIPaByBakhe; CHCTEM 3a IIOTNIHPamke; BEPTUKATHA ANHAMUKA; MEXaTPOHNKA; MHAEKC Ha
nepgopmancu

Bo 0Boj TpyR TeopHjaTa 3a NPOEKTHpame Ha CTOXaCTHYKH JIMHeapeH KBajpareH (LQ) KOHTpoJep e mpuMeHeTa HpH
NPOEKTHpAabe Ha PA3JIMYHN aKTHBHY CHCTEMHM 3a HOTIHpame. MHieKkcoT Ha nepdopMaHcu e Ae(pHMHUpaH KaKO TEKMHCKA
cyMa Off AMCHEep3UHTe Ha: NUHAMIYKUAOT HPUTHCOK Bp3 MOJJIOraTa, 3a0p3yBamkeTo Ha NOTIpeHaTa Maca U paGOTHHOT
TPOCTOpP Ha CHCTEMOT 3a NOoTmMpame. ['ofieM e off aHaiIm3aTa € IIOCBETeH Ha COOIBETeH N300p Ha TEKMHCKUTE (DaKTOPU.
CuMynanuuTe ce CIpoBeleHH Ha 0a3a Ha YeTBPTHHCKU MOfies Ha Bo3mwio. CriopefibeHaTa aHalli3a € U3BpIIeHa 3a pa3InyHy
CTpaTerny Ha yIpaByBame Off aclleKT Ha BpeiHoctute RMS Ha nepgopmancu u PSD (hpeKBEHTHHTE OATOBOPH.
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LAPPING OPERATION ON EXTENSIVE FLAT SURFACES

Piotr Cichosz!, Rafal Krasuski’, Mikolaj Kuzinovski’

'Institute of Production Engineering and Automation, Wroctaw University of Technology,
Wroctaw, Poland
2 PMPoland, Jelenia Géra, Poland
*Faculty of Mechanical Engineering, Ss Cyril and Methodius University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
piotr.cichosz@pwr.wroc.pl / mikolaj@mf.ukim.edu.mk

The paper presents a plant-floor investigation on finish machining of extensive flat surfaces with extremely low roughness val-
ues. Belt grinding combined with electropolishing was compared with honing performed with a custom-designed multi-arm head.
The honing operation proved to yield surfaces with better characteristics of roughness and waviness.

Key words: lapping; extensive planes

Pesume
OBPABOTKA CO JIEITYBAILE HA TOJIEMU PAMHMU ITIOBPIIMHU

Muotp Yuxom!, Padpan Kpacycxi’, Mukonaj Kysnnosckn®

Unstitute of Production Engineering and Automation, Wroctaw University of Technology
Wroctaw, Poland
2PMPoland, Jelenia Gora, Poland
*Mawwuncku gpaxyaitieisi, Ynusepauitieit ,,Ce . Kupua u Mei@ioduj*,
ii.cpax 464, MK-1001 Ckoiije, Peiiy6auxa Maxeoonuja
piotr.cichosz@pwr.wroc.pl / mikolaj@mf.ukim.edu.mk

Konyunn 360poBn: nemyBarme; roJIeMi TOBPIITHH

Bo Tpynot ce npeTcraBeHn ncTpaxyBama Ha MOXKHOCTUTE TIPH 3aBpIIHA 06paGoOTKa HA rOJIEMH paMHM MOBPIINHA Aa
ce MMOCTHTHE MHOTY Malna pamaBocT. McTpakyBaHH ce TEXHONONIKATE MOKHOCTH Ha 06paboTKa Ha TaKBY MOBPIINHH CO TO-
Mo Ha OpPYCHY JICHTH, KaKo U JIeTyBamke CO IpUMeHa Ha ITOBeKe3ryIo0Ha riaBa. [Jo6ueHnTe Ha TOj HauWH NMOBPIINHE 00pa-
GOTEHH ce CO eJIEKTPOXEMHECKO TONINpamhe, 3apaid Moo0pyBamkhe Ha panaBoCcTa Ha MOBPIIMHATA.

36. Tp. Mam. ¢gak. — Ckomje, 23, 2, 65-74 (2004)
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PERSONAL COMPUTER INTERFACE FOR TEMPERATURE MEASURING
IN THE CUTTING PROCESS WITH TURNING

Neven Trajéevski', Velimir Filiposki’, Mikolaj Kuzinovski’

'Army of Republic of Macedonia, VP 4420 Skopje, Republic of Macedonia
*Faculty of Electrical Engineering, Ss. Cyril and Methodius University,
P. O. Box 574, MK-1001 Skopje, Republic of Macedonia
3Faculty of Mechanical Engineering, Ss Cyril and Methodius University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia

neven_mc @mol.net.mk / velimirf@etf.ukim.edu.mk / mikolaj@mf.ukim.edu.mk

The computer development aided research systems in the investigations of the characteristics of the surface layer forms condi-
tions for decreasing of the measuring uncertainty. Especially important is the fact that the usage of open and self made measuring
systems accomplishes the demands for a total control of the research process. This paper describes an original personal computer
interface which is used in the newly built computer aided research system for temperature measuring in the machining with turning.
This interface consists of optically-coupled linear isolation amplifier and an analog to digital (A/D) converter. It is designed for
measuring of the thermo-voltage that is generated from the natural thermocouple workpiece-cutting tool. That is achieved by digital-
izing the value of the thermo-voltage in data which is transmitted to the personal computer. The interface realization is a result of the
research activity of the Faculty of Mechanical Engineering and the Faculty of Electrical Engineering in Skopje.

Key words: interface; amplifier; A/D converter; temperature; thermo-voltage

Pesume

NHTEP®EJC 3A IIEPCOHAJ/IEH KOMIIJYTEP 3A MEPEILE HA TEMITIEPATYPATA
BO IMPOLECOT HA PEXEILE IIPU OBPABOTKA CO CTPYKEIBE

Hesen Tpajuesckn’, Benmnvup ®nannocku’, Mukonaj Kysunoscki®

'Apmuja na Peitybaurxa Maxedonuja, BIT 4420 Ckoiije, Peiiybaurxa Maxedonuja
Enexitipoitiexnuuxu Paxyaitieiti, Yrusepauitieiti "Ce. Kupua u Meitioou;j ",
it. pax 574, MK-1001 Ckotije, Peiiy6auxa Makxeoonuja
*Mawuncku ¢paxyaitieiti, Ynusepauitieii "Ce. Kupua u Meitioouj", 1000 Croiije, P.Maxedonuja,
neven_mc@mol.net.mk / velimirf @etf.ukim.edu.mk / mikolaj@mf.ukim.edu.mk

Knyunu 360poBu: naTepejc; 3aciiyBad; aHaIOTHO JUTHTANICH IPeTBOpyBay; TeMneparypa; TEMS

Pa3BojoT Ha KOMIjyTepcKM NOTIOMOTHATH HMCTPasKyBauKW CHCTEMH 3a WCTpaXkyBalmbe Ha KapaKTEpUCTHKUTE Ha
MOBPIINHCKUOT CJIOj KOHCTHTYHPAaH BO 0OpabOTKHUTE CO CAMHYBam€ Ha MaTepHjal BO JIENOT Ha €KCIEePHMEHTAITHNUTE WC-
TpaxyBawba Ha (pU3MUKHTE MOjaBu (OTIOPU M TeMIepaTypa BO MPOIECOT Ha peKere) COo3[jaBa YCIOBH 3a HaMallyBame Ha
MHTEPBAIOT HA MEPHATa HEOAPEAEHOCT Ha TOOMEHHUTE Pe3yITaTH Off W3BEfIeHNTe NCTpaKyBama. OcobeHo e BakeH (pakToT
IITO TIpH yHOTpeba Ha OTBOPEHM, TTO MOXKHOCT COIICTBEHM MEPHH CHCTEMH, Ce ICIOJHYBa YCIOBOT 3a IIEJIOCHO BIIAfIeeHhe CO
HCTPaXkyBauKUOT Iporec. Bo 0BOj Tpyx e omuinaH opurnHaNeH MHTepdejc 3a MepcoHaleH KOMIyTep KOj ce KOPHCTH BO
HOBOCO3/Ia/ICHIOT KOMIIjYTepCKH MOJP>KAaH MCTPasKyBauKM CHUCTEM 3a Meperhe Ha TeMIlepaTypa BO IPOLECOT Ha peXKeme
npu o6paboTka co cTpykeme. VIHTepdejcoT € cocTaBeH Off ONTOKAIUIEPCKH OJ[BOSH JIMHEeapeH 3acuilyBad M aHAJOTHO
JUruTaNeH nperBopyBau. HeroBara HaMeHa e Mepeme Ha TepMmoenekrpomoTopHara cuina (TEMC) renepupana o mnpu-
POIHUOT TepMOEIEeMEeHT 00paboTyBaH NpeMeT — pe3adkHy anar, T.e. IpeTBopame Ha ronemuHata Ha TEMC Bo pururanHu
MOfIaTOIM KOM Ce TpefaBaaT Ha MEPCOHAIHMOT KOMIIjyTep 3a MOHATaMOIITHO Mpolecupame. M3BenbaTa Ha mHTEP(EjCOT e
pe3ynTaT Ha 3ae[HIYKaTa NCTPaKyBauyKa aKTHBHOCT Ha MarmHcknoT n EnekrporexHiraknoT dakynret Bo Cromje.
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EMISSION AND IMISSION OF SULFUR DIOXIDE FROM REK “BITOLA”

Ljubica Petrusevska', Zoran Karamanolevski’, Blagica Bliznakovska’®

'Faculty of Mechanical Engineering, Ss Cyril and Methodius University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
’Hydrometeorological Administration of Republic of Macedonia,
former name Hydrometeorological Institute of Republic of Macedonia, (UHMR of RM), Skopje
*Faculty of Technology and Metallurgy, Ss Cyril and Methodius University,
P. O. Box 580, MK-1001 Skopje, Republic of Macedonia

In order to determine the influence of the pollutants emitted from REK “Bitola” — Bitola on the ambient air quality (imission)
in the Pelagony Valley, the ground concentrations of sulfur dioxide (SO,) in the ambient air, continuously monitored by UHMR of
RM at three measuring spots around the object, during one year period, are presented. Taking in consideration the direct connection
between the imission and emission, the extent of the SO, emission is calculated and compared with values from other data sources.

Key words: thermal power generation plant, lignite, sulfur dioxide, emission, imission

Pesume

3ATAJEHOCT HA BO31YXOT CO CYJI®YPIANOKCHU]
O PYJAPCKO EHEPTETCKNOT KOMBHUHAT ,, bBUTOJIA“

Jby6una Ierpymesncka', 3opan Kapamanonescku?, Biarnna Bimznakoseka®

! Mawuncku gaxyaitieiti, Ynusepsuiti ,, Ce. Kupua u Meitioouj*,
ii.cpax 464, MK-1001 Ckoiije, Peiiy6auxa Maxeoonuja
2Yiipasa 3a xuopomeitieopoaouku paboitiu na Peityb.auxa Maxedonuja,
oparewer Xuopomeitieoporowku Uuciiuitiyit na Peitybauxa Makeoonuja, Ckoiije, Peiiybauka Makedonuja
3Texnonowko meitianypuiku gpaxyaitieits, Ynueepauiteit ,,Ce. Kupua u Meitioouj*,
i. pax 580, MK-1001 Crotje, Peiiybauxa Maxedonuja

Knyunn 360poBu: TepMOIIeHTpalna, INTHAT, CYI(YPIHOKCH, €MICHja, IMHCH]ja

PesynraTuTe O €HOTOAMIIHATE MCINTYBaka Ha KBAIUTETOT HA aMOMEHTATHHOT BO3AyX (MMHCHjaTa) BO OJHOC Ha
KOHIIeHTpanujaTa Ha SO, Ha Tpu MepHH MecTa Bo okonmHaTa Ha PEK "Buroma" 6ea mox crangapgor MK/. Bo Tpynos,
€MHUTYBaHOTO KonudyecTBO Ha SO,, o7l 0BOj U3BOP, BO HEJOCTATOK Ha PEIEBAHTHU U CUCTEMCKH Mepema Oellle OfipefileHO Ha
6a3a Ha KOe(DUIMEHTOT Ha eMucuja Ha cyndyp, Jo, foO0KeH NpeKy emnupucka ¢popmyna 3a ogHocoT Ha Ca/S BoM ynoTpe-
OEHMOT JIMTHHUT ¥ COOABETEH EMIIMPHUCKY AujarpaM. PesynraTure [oOMeHN CO OBOj METOH, KaKO M pe3ylTaTHTe Off APYyr:
aBTOPU 3eMeHN 3apaju Gcrnopenda, IMOKaXkyBaaT, IIaBHO, PETaTHBHOH BHCOKM BPEJHOCTH HA EMHUTHPAHOTO KOJIMYECTBO Ha
SO,. OunriegHaTa HEYCOTNIACEHOCT MOMETY 3aKJIyJOLHUTE 3a eMucHjaTa W mMmuchjata Ha SO2 ymaryBa Ha HOOICESKHH U
KOMIUIETHA NCTPAXKyBarba.
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USE OF FINITE ELEMENT METHOD IN DESIGNING
AND OPERATION OF BASIC MACHINES OF OPEN-CAST MINING

Eugeniusz Rusinski, Przemystaw Moczko, Damian Derlukiewicz

Institute of Machines Design and Operation, Wroctaw University of Technology, Poland

Selected aspects of computer-aided FEM design, particularly dimensioning, of the supporting structures of basic machines for
open-cast mining are presented. The numerical dimensioning is discussed from the points of view of: rigidity, effort, and durability.
Examples of computer-aided dimensioning of supporting structures and excavator components with regard to effort and durability are
provided.

Key words: finite element method; excavator; dimensioning; effort; computer

Peszume

YIIOTPEBA HA METOJJOT HA KOHEYHU EJIEMEHTU 3A KOHCTPYUPAIE
N YITPABYBAIBE CO FASUYHATA MEXAHU3AIINJA HA IOBPHIMHCKUTE KOIIOBA

Eugeniusz Rusinski, Przemystaw Moczko, Damian Derlukiewicz

Institute of Machines Design and Operation, Wroctaw University of Technology, Poland

Koyunn 360poBn: MeTO Ha KOHEUHN €JIEMEHTH; 6arep; IIMEH3MOHNPAhe; IIBPCTHHA; KOMIIjyTep

Hpe?,eHTI/IpaHI/I ce 0)16paH1/1 aCIICKTH O]] KOMijTepCKI/I NOAAP>KAaHATE METOAM Ha KOHCYHU €MEJICHTH 3a KOHCTPYHU-
pame, a 0coOeHOo AUMCEH3UOHNPAalk€ HA HOCCYKUTE CTPYKTYPU Ha Oa3nyHaTa MeXaHIfBaHI/Ija 3a MOBPHIMHCKUTE KOIIOBU.

HyMepI/I'-IKOTO JUMEH3UOHUPAakE € pa3rjI€lyBaHO O] aCIIEKT Ha KPYyTOCTa, HAlIpErHaTOCTa U TpajHOCTa.

W3BeneHn ce mpuMepy Ha KOMIJYTEPCKH IOAAPKAHO JUMEH3MOHMpPAIe Ha HOCEUKU CTPYKTYpPH M Oarepcku KOM-
TIOHEHTH CO OCBPT HA HANIPETHATOCTA M TPAjHOCTA.



Proceedings, Faculty of Mechanical Engineering, Skopje, Vol. 23, No. 1, pp. 89-95 (2004)
CODEN: ZTFSEH - 356 ISSN 0351- 6067
Received: January 16, 2005 UDK: 539.219.2 : [621.642 : 621.791
Accepted: Fevruary 8, 2005

Original scientific paper

APPLICATION OF THE FRACTURE MECHANICS APPROACHES
IN THE STRUCTURAL INTEGRITY ASSESSMENT OF PRESSURE VESSELS

Gjorgji AdzZiev

Faculty of Mechanical Engineering, Ss Cyril and Methodius University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
gadziev@mf.ukim.edu.mk

The main purpose of the pressure equipment is the conveyance or storage of fluids under pressure, mostly with detrimental in-
fluence on the environment as well as on the structural material. Numerous pressure vessels are intended to store liquid petrochemi-
cal gases like propane-butane, propylene, ethylene, or liquid ammonia, CO,, chlore etc. The former and the present experiences by
ammonia systems show interaction between the liquid ammonia and the steels, resulting in microcracks formation under stress corro-
sion conditions, thus reducing the residual strength and capacity of the structure. This article brings some theoretical and experimen-
tal analyses resulting from exploitational problems, concerning the structural integrity of pressure vessels for ammonia. The behavior
of the fine-grained microalloyed steels, as predominantly used structural steel class, is analyzed, as well as the application of the
fracture mechanics approaches in the integrity assessment, particularly for pressure vessels.

Key words: pressure vessel; crack; welded joint; heat-affected zone; residual strength

Peszume

IIPUMEHA HA TIPUOINTE HA MEXAHUKATA HA JIOM ITPA OLIEHA HA UHTETPUTETOT
KAJ CAJOBUTE IO MPUTUCOK

Topfu Aynes

Mawwuncku aryaitieii, Ynusepauitieii "Ce. Kupua u Meitioou; ",
it. hax 464, 1000 Ckoiije, Peiiybauxa Makeoonuja
gadziev@mf.ukim.edu.mk

KHy‘lHl/l 360p0Bl/IZ cajJl oI MPUTUCOK; NPCHATUHA; 3aBap€Ha BpCKa; 30Ha O/ BJ'[I/IjaHI/IG Ha TOILIMHA; IIpe€oCTaHaTa IBPCTUHA

OcHOBHa HaMeHa Ha ONpeMarta IOJ NPUTHCOK € IPEHOC WIHN CKIIafupame Ha (hIYHIU IOJ IPHUTHCOK, HAajuecTo CO
IITETHO BIIMjaHHe BP3 OKOJIIMHATA, KAKO U BP3 KOHCTPYKTUBHUOT MaTepujai. ['oem 6poj cagoBH MOJ HPUTHCOK ce HaMeHe-
TH 3a CKJIQUpam-e Ha TeYHN NMETPOXEMUCKH IacOBY KaKo LITO Ce NPONaH-OyTaH, MPONIICH, eTIICH WM IaK aMOHUjaK, jar-
JIepoiieH AMOKCHJ, XJIOp, UTH. VI3MHHATUTE U cerallHUTe MCKYCTBa Kaj aMOHMjauHHTE CHCTEMH IOKaXKyBaaT MHTepaKIdja
nomery TEYHHOT aMOHHjaK U YeJIUINTE, Koja Pe3yaTHPa BO CO3AaBamke HA MUKPOIICHATHHA BO YCIIOBH HA HAallOHCKA KOPO3H-
ja, Ha TOj HAUMH HaMallyBajKH ja MpeocTaHaTaTa IBPCTHHA U KaMAIUTEeT Ha KOHCTpyKmjaTa. OBOj TPyJ NMPHUKaKyBa TEOPET-
CKa ¥ eKCIepUMEHTATHA aHaJl3a MPOM3Ne3eHa Off eKCIMoaTalcKi MpoOlieMn, a Koja ce 3aHMMaBa CO CTPYKTYPHHOT HWHTe-
TPUTET Ha cajf MOJ MPHUTHCOK 3a CKJIAfipame Ha aMOHMjaK. AHAIM3MpPaHN Ce OJHECYBAHmETO Ha (DMHO3PHECT YENNK, KaKo
JOMIHAHTHO yIOTpeOyBaHa Kjaca eI ¥ IpUMeHaTa Ha MPUOAHUTE Ha MeXaHWKaTa Ha JIOM KOH OlleHaTa Ha MHTErpHUTe-
TOT, KOHKPETHO Kaj CaJIOBUTE MOJ IPUTHCOK.



