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BENCHMARKING FOR IMPROVEMENT OF BUSINESS PROCESSES

Igor Stojéeski', Del¢o Jovanoski’

Toplifikacija, Londonska bb, Skopje, Republic of Macedonia
Faculty of Mechanical Engineering, "SS. Cyril and Methodius' University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
igor23st@yahoo.com / jov@mf.edu.mk

Abstract: The article describes the methodol-
ogy of Benchmarking as a base for improvement of the
business processes. Predefined types of the Benchmark-
ing process are dependent on the business nature and the
company. The phases of the Benchmarking processes
such as planning, analysis and improvement are de-
scribed in the article. The article also practically shows
the readiness of a company from the production area for

implementing the Benchmarking project. To determine
whether your business or organization is ready for
Benchmarking, complete the questionnaire in Table 2
based on the American Productivity and Quality Center
(APQC) material.

Key words: Benchmarking; business processes
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BENCHMARKING 3A IOOOBPYBAIE HA BU3BHUC-ITIPOLECUTE

HUrop Crojuecku’, leago Joanockn

"Touaugpurauuja, Jlondorcka 66,1000 Ckoiije, Peitybauxa Makeoonuja
*Ynusepsuiueitu "Ce. Kupua u Meitioouj ", Mawurncku ¢pakyaitieit,
il.¢pax 464, MK - 1000 Ckoiije, Peiiybauxa Makxeoonuja
igor23st@yahoo.com / jov@mf.edu.mk

Knyunn 360posn: Benchmarking; 6nsnuc-nporec

Bo Tpygor e npukaxkana MeTojiosiorujaTa Ha Bench-
marking-oT Kako OCHOBa 3a MOJOOpyBame Ha OW3HHUC-
npouecute. I[IpukaskaHu ce THIOBHTE HAa NPOLECATE Ha
Benchmarking npeky kou ce nedpuHMpaHu MOTEHIMjaTHU-
Te mMpuOOUBKHU BO opraHu3anyujata. OnuiaHu ce a3ure

Ha npouecuTe Ha Benchamrking: nnanupame, copenba u
aHam3a u mopobpysame. Bo TpynoT mcTo Taka ce nmpuka-
SKaHU pe3yJTaTUTe Off HOAroTBeHOocTa 3a Benchmarking-or
Ha eJ[Ha OpraHu3alnyja off oApadjeTo Ha MPOU3BOJICTRO.
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OPERATIONSIMPROVEMENT THROUGH SERVICE QUALITY

Boridav T. Nestor ovski

Bul. AVNOJ 20/2-8, MK-1000 Skopje, Republic of Macedonia
bnestor@mit.net.mk

A bstr act: The problem of ISDN service in the na-
tional telecom provider, has existed for severa years. Utiliza-
tion of the serviceis very low. Low sales of the service arise
from the poor quality of the service delivering.

The application of the Pareto analysis of failures in the
service delivery shows that the main problem is poor quality
of equipment and unqualified technicians for provisioning of
the service. By reducing the number of suppliers, replacement
of al terminals from vendors that count 80% of total faults on
terminals and establishing of the long-term partnership com-
mitment with the best vendors will increase the quality of the

service. Well educated, empowered and rewarded employees
will aso deliver improved quality.

The justification of the proposed solution shows that in
the period of one year the company will have financial benefit.
Continual measure, review and improved customer service,
based on customers’ perception of how well the service is, not
on how the company thinks it is, is crucia factor for improv-
ing quality to obtain business growth.

Key words: quality; service delivery; suppliers; operations
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NNOOOBPYBAIBE HA OIIEPAIIMUTE ITPEKY KBAJIMTETOT HA CEPBUCOT

bopucaas T. HecropoBcku

bya. ABHOJ 20/2-8, MK-1000 Ckoiije, Peiiybauxa Makxeoonuja
bnestor@mt.net.mk

Kny4ynu 300poBu: KBalIuTET; CEPBUC; UCNIOPaKa; J0OaByBauM; OIepalun

ITpo6aemor co cepBucot ISDN BO HanMOHAIHUOT
TEJIEKOM-TIPOBajAep NMOCTOM MoBeKe rognmau. Vckopucre-
HOyBalk€ HAcTa Ha CEepBUCOT € MHory Mmana. Cnabara
nmpopaxk6a MpousjeryBa off JOWIMOT KBaJUTET HA UCIO-
pakaTa Ha CEpBHCOT.

ITpumenyBajku ja ananusa [lapeTo Ha rpemkuTe BO
UCIopaKa Ha CEpBUCOT, ce MOKaXKyBa JieKa IJlaBeH Mpoo-
JIeM € JIOHIMOT KBaJUTET Ha olpeMaTa M He KBajuduka-
UUTE Ha TEXHUYApUTE KOM IO UCIOpadyBaaT CEPBHCOT.
Co HamanyBame Ha OpojoT Ha moOaByBauu W Ha 3aMeHA
Ha CUTe TepMUHAaJIM Ha fobaByBaunTe Kou mpasat 80% of
BKYITHUTE NOBPEAN HA TEPMUHAINTE, KAKO U CO BOCIIOCTa-
ByBam€ Ha JOJITOPOYHO IAPTHEPCTBO CO Hajpobpute J0-

6GaByBauu Ke ce 3roJieMd KBaJIUTETOT Ha cepBucot. [Jo6po
00pa3oBaHu U OOYUYCHU paGOTHUI, HA KOU UM CE€ ajlcHH
OBIIaCTyBama U KOM JOOPO ce HarpajieHn, Ke UCropadyBa-
aT MofoOpEeH CepBHUC.

AHanu3a Ha TIPEUIOXEHOTO pelleHNe MOKaXyBa
(uHaHCHCKA TOOMBKA 3a MPETIPHjaTHETO BO MEPUON Off
enHa roguHa. KoHTHHYHpaHO Mepeme, clefemhe W MOofo-
OpyBame Ha CEpPBHCOT W CIOPENyBamke HAa MPETIUIAHTHU-
nuTe, 6a3upaHo Ha MepleniyjaTa Ha KOPUCHULHUTE KOIKY
e mobap cepBHCOT, a He KOJIKY KOMIIaHHjaTa CMeTa JieKa €
nobap, e KpuTHIeH (PakTop 3a MOJOOpyBame Ha KBAINTE-
TOT W COTJIACHO CO Toa 00e30efyBame Ha JIEJIOBEH pac-
TEX.
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MECHANISMS OF DECOHESION IN CUTTING ALUMINIUM MATRIX COMPOSITES

Piotr Cichosz', Pawel Karolczak', Mikolaj Kuzinovski’

"The Institute of Production Engineering & Automatization of Wroctaw University of Technology.
Lukasiewicza 3/5, 50-370 Wroctaw, 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 / mikolg @mf.edu.mk

Abstract: Inthispaper properties and applications
of aduminium matrix composites are presented with
acomposite reinforced with saffil fibres selected for topical
study. Behavior of matrix and reinforcement during machining
with a cutting tool is analyzed. The paper presents an explo-
sive quick-stop device designed to obtain undisturbed ma
chined surface for examination. Mesohardness measurements
of deformed structure, resultant chips and built-up-edge were
carried out. Scanning micrographs of machined surface are

presented with morphology and types of chips analysed. Val-
ues of the fibrousness angle y and thickening index k;, of chip
are evaluated. The research performed has enabled the authors
to define mechanisms of decohesion during cutting aluminium
matrix composites. The results received for composite mate-
rial are compared with those pertinent to aluminum alloys.

Key words: metal matrix composites; cutting; decohesion

Peszume

MEXAHU3AM HA TEKOXE3UJA IIPU PEXEILE HA ATYMUHUYMCKU KOMITIO3UTHHA
MATEPHUJAJIN

Iuorp Yuxour', [Tapen Kapomuak', Mukonaj Kyznnoscku®

The Institute of Production Engineering Automatization of Wroclaw University of Technology.
Lukasiewicza 3/5, 50-370 Wroclaw, Poland
Mawuncku gparyaitieiti, Ynueepsuitieiti ,, Ce. Kupua u Meitioouj “,
. gpax 464, MK-1001 Ckoiije, Peitybauxa Makeooruja
piotr.cichosz@pwr.wroc.pl / mikolaj @mf.edu.mk

Knyunn 300poBu: aTyMUHUYMCKY KOMIIO3UTHU MaTEPHjalll; peKeme; IeKoXe3Hja

IIpercraBeHn ce ocoOMHUTE W MPUMEHATa Ha aiy-
MUHHYMCKHTE KOMIIO3UTHYU MaTepujaanu. OnuinaH e ajy-
MUHUYMCKHOT KOMIIO3UTEH MaTepujasll 3ajakHaT Co
BIIaKHA Of] cadumi, Koj Oerne mpefMeT Ha MCTPasKyBambe.
IIpe3eHTUPaHO € MPOESKTUPAHOTO MOMArayio 3a EKCILIO-
3UBHO TNIPEKWHYBame Ha MPOIEcOT Ha pexeme. Ompe-
JIETICHO € OJHECYBaIheTO HAa OCHOBATa M 3ajaKHYBaHETO
Ha KOMITO3UTOT 32 BpeMe Ha OiellyBambe Ha MaTepHjajioT
CO MOMOII Ha Pe3adyKoTO cevumiio. VI3BeleHn ce Mepema
Ha Me30TBpAoOCTa Ha KOHCTHTyHWpaHaTa CTPYKTypa, Hac-
TaHATHUTE CTPYIIKH, KAKO ¥ Ha CO3[a[ICHOTO 3ajaKHATO Ce-
gmino. [Tpe3entupanu ce MukpogoTorpaduu off MOBPIIIH-

HHU NOOWEHH CO CTpyXeme. Bo TpyaoT ce aHanmum3mpaHu
rpagbaTta, BUIOT ¥ OONUKOT Ha CO3MIaficHATE CTPYIIKH.
IIpecMeTaH e aroioT Ha CO3laBame TEKCTypa W Koedu-
OUEHTOT Ha 37ebellyBame Ha CTpymkaTta. l3BemeHure
HCTpaskyBama OBO3MOXKH]ja fia ce Ne(PUHAPA MEXaHU3MOT
Ha IEKOXe3Wja 3a BpeMe Ha OfifieNlyBamkhe Ha MaTepHjalioT
MpH peXelme Ha ATyMHHUYMCKHUTE KOMIO3UTH. JTo6H-
EHHUTe pe3yJNTaTH Off UCTPaKyBambe Ha KOMIIO3UTHUOT
MaTepHjaj ce CIOpeyBaHu CO Pe3yJATaTUTE Ha MCTPAXKy-
Bame Ha aIyMUHMYMCKA JIETYpa Koja IpeTCTaByBa OCHOBA
BO KOMITO3UTHUOT MaTepujal.
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MODERNISATION OF THE UNIVERSAL MEASURING MICROSCOPE
MODEL UIM-21 SUPPORTED BY A PROCESSOR QM-Data 200

Mikolaj Kuzinovskil, Toni Tasevz, Mite Tomovl, Dariusz Skalnya, Stanistav Fita4, Piotr Cichosz’

YFaculty of Mechanical Engineering, "SS. Cyril and Methodius" University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
’MZT HEPOS A.D. Skopje, Pero Nakov bb. Str., MK-1000 Skopje, Republic of Macedonia
3Maslerform, Mikulicza 64, Str., 58—160 Swiebodzice, Polska
*Wroclawska Politechnika, Lukasiewicza Str., 3/5, 50-370 Wroctaw, Polska
mikolgj @mf.edu.mk

Abstract: A solution for modernisation of the met-
rological characteristics of the universal measuring micro-
scope UIM-21 is presented. The modernisation phases, exper-
tise, modernisation and adjusting of the component parts and
the calibration are noted. The trends in the field of modernisa-
tion and upgrading of the metrological performances of meas-
uring microscopes are accentuated. The recommendation for
equipment choice is shown and the characteristics of the nec-
essary equipment for redlisation of the modernisation are de-

scribed. The characteristics and metrological capabilities of
the modernised universal measuring microscope supported by
the processor QM—Data 200 are described.

Key words: measuring microscope; metrological characteris-
tics; modernisation; processor QM-Data 200

Pesume

MOJEPHU3AIINJA HA YHUBEP3AJEH MEPEH MUKPOCKOII TUII UIM-21
CO ITIOMOIII HA ITPOLECOP QM-Data 200

Mukonaj Kysnnoscku', Tonn Taces” , Mure Tomor', Japuym Ckanan®, Ctanncnas ®ura’, luorp Ynxom *

"Mawuncku aryaitieiti, Yrnusepsuieit ,, Ce. Kupua u Meitioouj “,
. gpax 464, MK-1001 Ckoiije, Peitybauxa Makeooruja
M3T XEIIOC AJl, ya. Ilepo Haxoe 66., MK-1000, Ckoiije, Peiiy6auxa Marxedonuja
SMASTERFORM, ul. Mikulicza 6A, 58-160 Swiebodzice, Polska
‘Wroclawska Politechnika, ul. Lukasiewicza 3/5, 50-370 Wroctaw, Polska
mikolag @mf.edu.mk

Kny4ynn 300poBu: MepeH MUKPOCKOIT; METPOJIOIIKY KapaKTEePUCTUKU; MOJIE PHU3ALIN]a;

nponecop QM-Data 200

IIpercraBeHo € pellleHHe 3a OCOBPEMEHYBAH-€ Ha
METPOJIOUIKUTE KapaKTePUCTUKU HA YHUBEP3aJTHUOT Me-
peH mukpockon mopienr UIM-21. HaGenexaHnu ce eranure
IIPU OCOBPEMEHYBAKETO, KAKO 1IITO € U3BENyBaEe Ha EKC-
nepTu3a, MOfepHU3alldja ¥ HAroflyBale Ha COCTABHUTE
JIEJIOBU HA MEPHHOT MHKPOCKOII, OJHOCHO HEroBa Kalu-
6panuja. [ToTeHnUpany ce TPEHJOBUTE BO 0OIacTa Ha MO-

AepHHU3anyjaTa 3a MogoOpyBame Ha METPOIIOMIKUTE TeEp-
¢opmancu Ha MepHUTEe MHKpockonu. JlajieHu ce mpeno-
paku 3a U300p Ha ONIpeMa M ONMIIAHU CE KapaKTepPHUCTH-
KHUTE Ha oIpeMaTa HEOlXOJHU 3a peaju3allija Ha MOJ-
epHu3anyjaTta. OnuInaHu ce KapaKTEPUCTUKUTE U METPO-
JIOLIKUATE MOXKHOCTH Ha MOJIEPHU3UPAHUOT YHUBEP3alleH
MepeH MUKPOCKOI co nomo1ll Ha nponecop QM-Data 200.
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OPEN PROBLEMSIN PARALLEL ROBOTICS

Zoran Pandilov?, Klaus Rall?

YFaculty of Mechanical Engineering, "SS. Cyril and Methodius' University,
P.O. Box 464, MK-1001 Skopje, Republic of Macedonia
Technical University Hamburg-Harburg
Department for Machine Tools and Automation Technology,
Denickestral’el7, D-21073 Hamburg, Germany
panzo@mf.edu.mk

A bstract: Text More than 20 years parallel robots
attract the interest of the scientific community and in many
applicative domains like, production of motion generators,
machine tools, precision positioning devices, medical equip-
ment, pick and place machines, etc., where their potentia
advantages (high accuracy, rigidity, speed, acceleration and
load carrying capability) could be very useful. The objective

of this paper is to notify some of the open problemsin parallel
robotics, which is a limitation factor of the wider practical
application of thistype of robots.

Key words:. parallel robots;open problems;research
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OTBOPEHMU ITPOBJIEMMU KAJ POBOTUTE CO ITAPAJIEJIHA KMHEMATCKA CTPYKTYPA

3opan Mangunos’, Knayc Pax’

!Mawwuncku paxyaitieiti, Ynueepsuitieiti , Ce. Kupua u Meitioouj*
I1. gpax 464, MK-1001 Ckoiije, Peiiybauxa Makedoruja
*Texnuuru ynusep3auitieiti 60 Xambypz-Xap6ypz, O00en 3a arailiny MawuHy u ilexHoaoZuja Ha asiiomaitiuzauyuja,
DenickestraRel7, D—21073 Xambyp2, ['epmanuja
panzo@mf.edu.mk

Knyuynn 300poBn: napaneasu po6GOTH; OTBOPEHH IIPOOIIEMH; UCTPaKyBambhe

IToseke op 20 roguHu MapajgeHuTe poOOTH IO MpHU-
BJIEKYBAaaT BHMMAHMETO Ha HayyHaTa jaBHOCT Off €fHa
CTpaHa, a Off pyra cTpaHa HaofaaT U IPaKTHYHA IIpUMe-
Ha BO pa3JMyYHM alUVIMKALUKA KaKo IITO € IIPOU3BOJCTBOTO
Ha pa3jdyuHM CUMYJATOPH 3a [BIDKEHE, aJaTHU MAIlUHU,
ypeny 3a NpEeny3HO NO3UIUMOHUPAHE, MEUIIMHCKA OIpe-
Ma, MalllMHU 3a MaHUIlyJaluja co JeJOBU U IpeaMeTH,
UTH., Kafie IITO HUBHUTE MOTEHIWjaTHN TPETHOCTH (BH-

COKa TOYHOCT, KPYTOCT, Op3uHa, 3a0p3yBame U CHOCOO0-
HOCT 3a MaHUITyJalyja cO MOTEIIKH TOBapH) MOXKaT Aa
6umat MHOTY Tone3Hu. Llenta Ha OBOj TPyJ € Jla YKaske Ha
HEKOW Off OTBOPEHHTE NPOOJIEMU KOW Ce jaByBaaT Kaj
poboTHuTe €O MapajeiHa KHMHEMAaTCKa CTPYKTYpa W KOU
NpeTCcTaByBaaT OrpaHWUYyBauyky (PaKTOp 32 HBHA IOrO-
JeMa MpaKTHYHA TPUMEHA.
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CERAMIC CUTTING TOOLS - SPECIFICATION AND APPLICATION AREAS

Robert éepl, Zoran Pandilov?

Technical University of Ostrava, Faculty of Mechanical Engineering,
Department of Machining and Assembly,
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Faculty of Mechanical Engineering, "SS. Cyril and Methodius' University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
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A bstract Today ceramics is the collective name
for a range of different cutting tool materials. Originally ce-
ramics meant aluminum oxide (Al,Os3), which dates back to
the very first tools made. But in recent times, ceramics cutting
tools were first used at the beginning of the 20™ century, along
with the high speed steel.

Ceramics have undergone considerable development
and the inserts of today are not comparable to the early ones.

Machinery and methods of application have also changed to
better accommodate the excellent productivity that can be
offered by ceramics. Still, however, this now more versatile
material only represents a few percent of cutting tool material
used [1].

Key words: ceramics; cutting tools; aluminium oxide;
silicon nitride
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Knyuynn 300poBu: Kepamuka; pe3ayky anaTi; alyMUHUYM OKCHJL; CUITMILYM HUTPUJ

JleHec KepaMuKaTa € 3aeJHUYKO MM€ 3a IIUPOK
CIeKTap pas3IdyuHM MaTepujanu 3a pexewme. Ilon kepamu-
Ka ce nogpasbupa anyMuHIyMOKCHR (AL,O3), KOj € MO3HAT
yIITE Off BpEMETO KOra Oujie HanpaBeHW NPBUTE ajlaTH
Boonmto. Bo coBpemeHa cmucna Ha 300pOT, KepaMuu-
KHATE pe3adky ajlaTh ce ynoTpeOeHu 3a NpB IaT Ha Move-
TOKOT Ha XX BeK, 3a€[JHO cO OP30Pe3aUKUOT YEIIHK.

KepMukara nperpnena 3HauUTeNlEeH pa3Boj U fe-
HEIIHUTE KEPAMUYKH IJIOYKM HE MOXKAT BOOIITO Jia Ce

cropefyBaat co npBoouTHuTe m1o4ku. Mcro Taka ce npo-
MEHWIE M MallMHWUTE W METOJHUTE Ha NPUMEHa, CO Le Jia
ce M3BpIIHX NMOAOOpO MpHcrmocoOyBamke Ha MOKHOCTA 3a
BHCOKa NPOAYKTUBHOCT KOja ja HyaM Kepamukara. Ho, 3a
Kall, OBOj KBaJIMTETEH MaTepHjai c¢ yIITe NpecTaByBa
caMO Maj IPOLEHT Off MaTepHjaJioT KOj ce KOPHCTU 3a
pexeme [1].



