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ASSEMBLY INITIATED PRODUCTION AS A PREREQUISITE FOR
MASS CUSTOMIZATION AND EFFECTIVE MANUFACTURING

Zoran Anisi¢', Tlija Cosié®
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The paper deals with a review of a complex IPS-DFA methodology with a purpose of rating and improving design characteris-
tics regarding the aspect of the assembly process. The approach has to be applied at the level of the product assortment, basic product
structure and at the component level, aiming to achieve two primary goals: rationalization of the part count and the optimization of
handling and fitting parts, through the developed tools for assembly suitability enhancement. Comprehensiveness of the methodology,
especially at the product assortment level, simultaneously enables increasing suitability for mass customization. The paper provides
an insight into the results of circular pumps product family application with a special emphasis on the consequences concerning mass
customization.

Key words: agile manufacturing; just-in-time; build-to-order; mass customization
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K.Hy'll-ll/l 3601)03“: MaCOBHO HpI/ICHOCO6€HO TIpOU3BOACTBO; MOHTaXa Ha NPOU3BOACTBOTO

OBOj Tpyx ce ogHecyBa Ha KoMiuieKcHa IPS-DFA meTononoryja, dmja el e fja ce paHrupaar ¥ nofoopar KapaKTepHc-
THKATE Ha AW3ajHOT Off acCleKT Ha MOHTa)kaTa. IIpucTamoT e mpuMeHeT Ha HMBOTO Ha MPOM3BOACTBEH acOpTHWMaH, 6a3udiHa
CTpYKTypa Ha IpOM3BOJIOT U Ha HUBOTO Ha KOMIIOHEHTH, 3a Jla Ce peaju3upaar B¢ IpUMapHU LIeJIH:

— palMoHaM3anyja Ha 6pojoT Ha 1eJIOBH,

— ONTUMU3ALYja HA PaKyBabeTO U HArOlyBambeTO Ha [IETIOBUTE, IPEKY Pa3BUEHUTE allaTy 3a afleKBaTHA MOHTaxXa.

CoBpeMeHOCTa Ha METOJIONIOTHjaTa 0COOEHO Ha HUBOTO HA aCOPTHMAaH Ha IPOM3BOAM MCTOBPEMEHO OBO3MOXKYBA 3r0-
JIEMyBalk¢ Ha KOPUCTEHETO Ha MacOBHO IPHCIIOCOOEHOTO NPOU3BOACTBO. TpymoT maBa NpuAoOHEC NPEKY pe3yaTaTHTE JO-

OveHH Ha CeMejCTBOTO Ha NpOM3BOAM Ha TUPKYJapHU ITyMIIH, CO mocebeH OCBPT Ha NOCICTUIUTE O] 3€MAabETO MPEABU HA
MaCOBHO HpHCHOCOGeHOTO NIPpOU3BOJICTBO.

36. Tp. Mam ¢ak. — Cxorje, 24, 1, 33-46 (2005)
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LOCAL STRESS AND STRAIN ANALYSIS OF CONSOLE GIRDER
AT A COMBINED BUCKET WHEEL EXCAVATOR TYPE KRB 1

Viktor Stojmanovski', Vladimir Stojmanovski’

'Faculty of Mechanical Engineering, Ss Cyril and Methodius University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
*Atinska br. 21/15, MK-1000 Skopje, Republic of Macedonia

Research on global stress and strain distribution on a console girder at a bucket wheel excavator type KRB 1 in this paper was
done. The stress and strain analysis was done with the Finite Element Method. The FEA software used in this purpose is ALGOR. A
detailed model of the structure with its dimensions and geometry from the real environment was built. The model was analyzed com-
pletely with all of its details. For characteristic conditions and regimes of loading, analysis and distribution of stress and strain on
console girder at a bucket wheel excavator is subject of research of this paper.

Key words: console girder; bucket wheel excavator; FEA; stress; strain; modeling; model
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KAJ KOMBUHUPAHUNOT POTUPAYKHM BATEP TUII KPB-1
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Knyunn 360poBu: KOH30JIeH HOCAa4 Ha POTHPAYKO TPKAJIO; POTHPAUYKH Oarep; METOJl Ha KOHEYHH eJIEMEHTH;
HaIoH; fehopMaliyja; MOIeJIApamhe

IIpenmer Ha OBOj TpyR e riobaiHa pachpefien6a Ha HaINOHWTE M AedOpMalUuTe Ha KOH3OJIHWOT HOcad Ha
POTHPAYKOTO TPKAJO Ha KOMOWHMPAHMOT poTupadku 6arep of tumor KRB-1. McTpakyBameTo € M3BPIIEHO CO METOOT
Ha KOHEYHW eJIEMEHTH M co TporpaMckroT nmakeT ALGOR. M3rpajeH e feTaneH MoAea Ha KOHCTPYKIjaTa CO PEalHu [H-
MEH3UH 1 CO PeaTH pabOTHH ONTOBAPYBabA.
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CONTROL STRATEGIES FOR DESIGN OF SEMIACTIVE SUSPENSION SYSTEM

Viktor Gavriloski, Dragi Danev

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

A semiactive suspension system is a system in which the damping coefficient of the suspension damper is controlled actively.
This type of system exhibits high performance while having low system cost, light system weight and low energy consumption. From
this viewpoint, the semiactive suspension system is greatly expected to be in the mainstream of future suspension control systems. In
this paper, several control strategies for realizing a semiactive suspension are considered. A review of four different control strategies
and comparable analysis based on a quarter car simulation model is presented in this paper.

Key words: semiactive suspension; vehicle dynamics; control strategies
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CTPATEI'N 3A YIIPABYBAIE HA IOTYAKTUBEH CUCTEM 3A IOTIIMPAILE HA BO3UIA
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KJIy‘ll-ll/l 360[)031/[: TOJIYaKTUBEH CUCTEM 3a NOTHNUPAKE; BEPTUKATIHA JUHAMUKA; CTPATEIMU 3a YIIpaByBamkbe

HOJIyaKTI/IBHI/IOT CHUCTEM 3a NOTIIMpamk€ Ha BO3WJIa € CUCTEM BO KOj C€ BpIIN aKTHUBHO YIIPpaByBalk€ Ha Koeq)I/IIII/IeHTOT
Ha OpuAylIIyBame. OBOj THIT Ha CUCTEM 3a NOTIIMPAalkC €€ OJINKYBA CO BUCOKHN Hepq)opMchn, HHCKa II€Ha Ha YMHEHKHEC, Malla
TEXKWHA U MaJla IOTPOIIyBadKa Ha eHepmja. HOpaI[I/I TOa €€ CMETa JI€Ka NMONYaKTUBHUOT CUCTEM Ke 6HI[€ OCHOBaA 3a pa3Boj Ha
UTHATE CUCTEMU 3a NOTIHPAKLE. Bo OBOj TPy CE€ aHAIU3UpPaHU HEKOJIKY CTPATEruv 3a ylpaByBamb€ Ha IIOJYaKTUBEH CHU-
CTEM. ,ua)leHI/I C€ NIE€TAJIEH OCBPT Ha YETUPHU PA3JIMYHU CTPATETUM 3a yIIPpABYBak€ Ha IMOJYaKTUBEH CUCTEM U cnopeHGeHa aHa-
JI3a 6a31/1paHa Ha chynaqua Ha YETBPTUHCKU MOJE Ha BO3WIO.

36. Tp. Mam ¢ak. — Ckorje, 24, 1, 17-21 (2005)
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FLEXIBLE AUTOMATION - THE KEY TO LEAN, JUST-IN-TIME
AND COMPUTER-INTEGRATED MANUFACTURING SYSTEMS

Vladimir Dukovski', Ashok K. Kochhar?

'Production Engineering Instant, Faculty of Mechanical Engineering,
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*School of Engineering and Applied Science, Aston University,
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Manufacturing companies, all over the world, are endeavouring to achieve a competitive edge by implementing lean manufac-
turing systems. In some cases, this is achieved by implementing the just-in-time manufacturing philosophy. In other cases, attempts
have been made to implement true computer-integrated manufacturing systems. This paper argues that flexible automation, which
lies at the heart of computer-integrated manufacturing systems, also helps achieve many of the essential characteristics of lean just-
in-time manufacturing systems. It is further shown that there is a limit to the continuous methodological improvements that can be
made to a given process. Once this saturation point is reached, a step change in productivity can be achieved using the next genera-
tion of flexible automation technology. It is further argued that the lean just-in-time manufacturing philosophy, augmented by appropriate
flexible automation approach, provides a solid base for the implementation of true computer-integrated manufacturing systems.

Key words: flexible automation; lean; just-in-time; computer-integrated manufacturing systems
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Knyunn 360poBm: (priekcrn6GrHa aBTOMATH3AIH]a; ,,IOCHO TPOM3BOJICTBO ; ,, TOKMY Ha BpeMe*;
KOMIIjYyTePCKU NHTETPUPAHU IPOU3BOJICTBEHN CHCTEMH

IIpousBoicTBEHNTE KOMIAHUM, HU3 LEIUOT CBET, ce OOpaT Ja IOCTUTHAT KOHKYPEHTCKH CIIOCOOHOCTH CO HMMILIE-
MEHTalNjaTa Ha CUCTEMHUTE CO ,,TOCHO Mpou3BoAcTBO (lean manufacturing systems). Bo Hekou ciyyau Toa ce IOCTUTHYBA CO
MPOM3BOJICTBeHA (puno3oduja ,,TOKMy Ha Bpeme* (just-in-time manufacturing philosophy). Bo npyru ciydam, mpaBenu ce
o0WM J1a ce BOBENAT BUCTMHCKU KOMITYTEPCKM MHTEIPUpPAHY NMPOM3BOACTBEHM cucTeMu (computer-integrated manufacturing
systems). Bo 0BOj Tpyn ce mpaBu o0mJ ia ce JoKaxke jeKa piekcubmiHaTta apromaru3anuja (flexible automation), koja e
CPLETO Ha KOMIIjyTePCKH UHTETPUPAHUTE CUCTEMH, HCTO TaKa OBO3MOXKYBA Jla Ce MIOCTUTHAT TOJIEM JIeJl Off CYIITeCTBEHUTE
KapaKTepUCTUKHU Ha NIPOU3BOACTBEHUTE CUCTEMH ,,TOKMY Ha Bpeme“. McTo Taka ce MOKaxKaHU U TPaHUNUTE HA KOHTUHYH-
paHuTe IOfo0pyBama, KOM MOXAT Ja ce IOCTUTHAT BO ofpefieH mporec. OTKako € MOCTUrHAaTa TOYKaTa Ha 3acCUTYBamE,
3HAUUTEJIHO 3TOJIEMYyBamke BO IPOAYKTUBHOCTA MOXKE Jla ce IIOCTUTHE CO KOpHCTeHhe Ha CclefHaTa IeHepaludja Ha
TexHonmormjaTa co ¢urekcnbmmHa aBToMaTn3anuja. Ce MoKaxyBa feka MPOU3BOJICTBEHATa (uo3oduja ,,TOKMy Ha Bpeme*,
MIPOIIUPEHA CO COOABETHA (hJICKCHOUIHA aBTOMaTH3aldja, IPEeTCTaByBa CONUAHA OCHOBA 3a UMIUIEMEHTAllja Ha BUCTUH-
CKUTE KOMIIjyTePCKH UHTETPUPAHU CUCTEMHU.

36. Tp. Mam. ¢ak. — Ckomje, 24, 1, 1-17 (2005)



Proceedings, Faculty of Mechanical Engineering, Skopje, Vol. 23, No. 1, pp. 47-54 (2005)

CODEN: ZTFSEH - 361 ISSN 0351- 6067

Received: May 8, 2005 UDK: 678 : 666.97] : 621.9.06-217
Accepted: June 6, 2005

Patent

DESIGN OF POLYMER CONCRETE MAIN SPINDLE HOUSING FOR CNC LATHE

Gligorce Vrtanoski, Vladimir Dukovski

Faculty of Mechanical Engineering, Ss Cyril and Methodius University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
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Having in mind the technical and technological aspects of the main spindle housing, its production process and functioning, the
first step of the design process is a redesigning of the geometry of the original cast iron design, which leads to the increasing of the
housing volume for 33.17% and mass reduction for 41.17% (Fig. 5). The polymer concrete main spindle housing for CNC lathe is
casted in the universal tool made by combination of steel and aluminum. Normality between the front surface and the base surface of
the housing is 0.008 mm. Centricity of the metal rings is in the limits of 0.003 mm to 0.005 mm. The polymer concrete main spindle
housing demonstrates twice higher natural frequencies (Fig. 9) and three time bigger damping absorption in comparison with the cast
iron housing. With the addition of cooling holes, a better heat conduction has been achieved, which leads to the better temperature
distribution in comparison with the cast iron housing. Beside all these, the polymer concrete housing demonstrates significantly bet-
ter economic indicators in comparison with the cast iron design, such as: reduction of the overall cost, production time, capital in-
vestment cost and maintenance cost. Particular advantages of the polymer concrete housing are in the area of environment protection
with its 100% recycling possibility. The cast iron products can be recycled to certain degree with waste consumption of energy and
non-ecological recycling. In the recycling of polymer concrete structures, the only waste of energy is for crumbling the material in
small peaces further used as fillers in a polymer concrete structure.

Key words: polymer concrete main; spindle housing; CNC lathe
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JU3AJH HA KYKHUIITE O/ IIOJVMEPEH BETOH 3A BPETEHUIITE
HA HYMEPUYKHM YIIPABYBAH CTPYT
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Kinyunn 360poBu: KyKuIITe Ha BPETEHHUIITE; TOJMMepeH OETOH; HYMEPUIKH YIIPAaBYBaH CTPYT

ITpoHnajmokoT mpeTcTaByBa KYKHIITE 3a BPETEHUIITE HA HYMEPHUKH YIPaBYBaH CTPYT W3pabOTEHO Off MoJmMepeH Oe-
ToH. KyKumreTo off moimMepeH GETOH ce Jiee BO YHUBEp3alleH ajaT Koj € m3paboTeH off KOMOMHAINHja Ha eIk W alyMH-
HHAYM.

Co orznep Ha TeXHUWYKO-TEXHONIOIMIKHUTE aCIEKTH Ha KyKHUIITETO 3a BPETEHUIITETO, HeroBaTa u3paboTKa U (hyHKIH]a,
HajIIPBO ce MpHUCTAINlyBa KOH peflu3ajH Ha reoMeTpHjaTa Ha KYKHIITETO, CO IITO BKYIHUOT BOJIYMEH Ha pefiU3ajHAPAHOTO Ky-
kurre ce 3rojiemyBa 3a 33.17%, a Mmacara ce HamanyBa 3a 41.17% BO OHOC Ha OPUTMHAIHOTO KyKHUIITe (CII. 5).

HopmanHocra noMef'y npefHaTa HOBpIIUHA U AOJHATa HaJlerHaTa MOBPIIMHA Ha KyKumreTo u3Hecya 0,008 mm, a
LIEHTPUYHOCTA Ha OTBOPUTE HAa METAJTHUTE NMpcTeHu € Bo rpanui| o 0,003 mm o 0,005 mm. Kykuirero 3a BpeTeHUITe
n3paboTeHO Off MOJMMEpPEeH OETOH NMOKaskKyBa J{Ba IIATH ITOTOJIEMH COINCTBEHH (PpeKBeHIMH (CN. 9.) M TpH HaTé IOrojeMm
IpuUAyIIyBayku (pakop BO OJHOC Ha KyKHUIITETO U3pabOTeHO Off jeaHo xkeje30. Co ofgaBame Ha OTBOPU 3a Jafewe € Mo-
CTUTHAT IOo6ap IpeHOC Ha TOIUIMHA IO KOHJYKTHBEH IIaT, HITO f0oBeAyBa O NofoOpa TeMmIepaTypHa AUCTpUOYIHja BO
cropeni6a co KyKHUIITETO Of JeaHo Xene30. 3eMajKu ro NMpeiBHf] CeTO 0Ba, KYKUIITETO Off ONUMepEeH GETOH IEMOHCTpHpa



2 G. Vrtanoski, V. Dukovski

¥ 3HAYUTCIIHO HOJIOGpI/I €KOHOMCKHU MHIUKATOPU BO cr[ope;[Ga Cco JII/I3ajHOT O] JIEAHO XKE€JIE30, KaKO IITO € HaMalyBalmbEeTO
Ha BKYTHOTO YMHEHE, TPOU3BOJHOTO BPEME, KAIUTATHUTE MHBECTULUCKU TPOIIONN U TPOLIOIUTE 3a OAP>KYBambE.

BaxkHn mpegHOCTH Ha KYKHWIITETO Off NMOJIMMEpPEeH OETOH ce M Ha IMOJIETO Ha 3allTUTa Ha YOBEKOBAaTa OKOJIHHA,
oupejku e Bo3MoxkHO 100% penmkimmpame. [IponsBoanTe off IeaHO XKene30 MOXKAT fa ce PenUKIMpaar A0 OApeNicH CTeIeH,
CO 3HAYMTENTHA MOTPOIIyBauKa HAa €HEpPruja, a U PErUKIaskaTa ¢ HeeKoNolka. [Ipn penukiakara Ha CTPYKTYPUTE Off MO-
JMMepeH OSETOH eMHCTBeHa 3aryba Ha eHepruja e mpu ApoOeHheTO Ha MATEePHjaioT Ha Malld TPaHyJId, KOU MOTOA MOBTOP-
HO CE KOPHCTAT KAaKO MOJHIIO BO CTPYKTYPHUTE O TIOIUMEpPEH OETOH.

Proc. Fac. Mech. Eng. — Skopje, 24, 1, 47-54 (2005)



