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BENCHMARKING FOR IMPROVEMENT OF BUSINESS PROCESSES 

Igor Stojčeski1, Delčo Jovanoski2 

1Toplifikacija, Londonska bb, Skopje, Republic of Macedonia 
2Faculty 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

A b s t r a c t: 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 ZA PODOBRUVAWE NA BIZNIS-PROCESITE 

Igor Stoj~eski1, Del~o Jovanoski2 

1Toplifikacija, Londonska bb,1000 Skopje, Republika Makedonija 
2Univerzitet "Sv. Kiril i Metodij", Ma{inski fakultet,  

p.fah 464, MK - 1000 Skopje, Republika Makedonija 
igor23st@yahoo.com  /  jov@mf.edu.mk 

Klu~ni zborovi: Benchmarking; biznis-proces 

Vo trudot e prika`ana metodologijata na Bench-
marking-ot kako osnova za podobruvawe na biznis-
procesite. Prika`ani se tipovite na procesite  na 
Benchmarking preku koi se definirani potencijalni-
te pridobivki vo organizacijata. Opi{ani se fazite 

na procesite  na Benchamrking: planirawe, sporedba i 
analiza i podobruvawe. Vo trudot isto taka se prika-
`ani rezultatite od podgotvenosta za Benchmarking-ot 
na edna organizacija od podra~jeto na proizvodstvo. 
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OPERATIONS IMPROVEMENT THROUGH SERVICE QUALITY 

Borislav T. Nestorovski 

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

A b s t r a c t: The problem of ISDN service in the na-
tional telecom provider, has existed for several years. Utiliza-
tion of the service is 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 all 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 also 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 crucial factor for improv-
ing quality to obtain business growth. 

Key words: quality; service delivery; suppliers; operations 
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PODOBRUVAWE NA OPERACIITE PREKU KVALITETOT NA SERVISOT 
Borislav T. Nestorovski 

Bul. AVNOJ 20/2-8, MK-1000 Skopje, Republika Makedonija 
bnestor@mt.net.mk 

Klu~ni zborovi: kvalitet; servis; isporaka; dobavuva~i; operacii 

Problemot so servisot ISDN vo nacionalniot 
telekom-provajder postoi pove}e godini. Iskoriste-
noduvawe nasta na servisot e mnogu mala. Slabata 
proda`ba proizleguva od lo{iot kvalitet na ispo-
rakata na servisot.  

Primenuvaj}i ja analiza Pareto na gre{kite vo 
isporaka na servisot, se poka`uva deka glaven prob-
lem e lo{iot kvalitet na opremata i ne kvalifika-
ciite na tehni~arite koi go ispora~uvaat servisot. 
So namaluvawe na brojot na dobavuva~i i na zamena 
na site terminali na dobavuva~ite koi pravat 80% od 
vkupnite povredi na terminalite, kako i so vosposta-
vuvawe na dolgoro~no partnerstvo so najdobrite do-

bavuva~i }e se zgolemi kvalitetot na servisot. Dobro 
obrazovani i obu~eni rabotnici, na koi im se dadeni 
ovlastuvawa i koi dobro se nagradeni, }e ispora~uva-
at podobren servis. 

 Analiza na predlo`enoto re{enie poka`uva 
finansiska dobivka za pretprijatieto vo period od 
edna godina. Kontinuirano merewe, sledewe i podo-
bruvawe na servisot i sporeduvawe na pretplantni-
cite, bazirano na percepcijata na korisnicite kolku 
e dobar servisot, a ne kolku kompanijata smeta deka e 
dobar, e kriti~en faktor za podobruvawe na kvalite-
tot i soglasno so toa obezbeduvawe na deloven ras-
te`.

 



 

 

Mechanical Engineering – Scientific Journal, Vol. 27, No. 1, pp. 15–22 (2008) 
CODEN: MINSC5 – 389 ISSN 1857–5293 
Received: May 5, 2008 UDK: 621.91.01  
Accepted: May 13, 2008  

Original scientific paper 

MECHANISMS OF DECOHESION IN CUTTING ALUMINIUM MATRIX COMPOSITES 

Piotr Cichosz1, Paweł Karolczak1, Mikolaj Kuzinovski2 

1The Institute of Production Engineering & Automatization of Wrocław University of Technology.  
Lukasiewicza 3/5, 50-370 Wrocław, Poland 

2Faculty 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.edu.mk 

A b s t r a c t: In this paper properties and applications 
of aluminium matrix composites are presented with 
a composite 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 ψ and thickening index kh 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 
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MEHANIZAM NA DEKOHEZIJA PRI RE@EWE NA ALUMINIUMSKI KOMPOZITNI 
MATERIJALI 

Piotr ^iho{1, Pavel Karol~ak1, Mikolaj Kuzinovski2 

1The Institute of Production Engineering  Automatization of Wrocław University of Technology.  
Lukasiewicza 3/5, 50-370 Wroclaw, Poland 

2Ma{inski fakultet, Univerzitet „Sv. Kiril i Metodij“,  
p. fah 464, MK-1001 Skopje, Republika Makedonija 

piotr.cichosz@pwr.wroc.pl / mikolaj@mf.edu.mk 

Klu~ni zborovi: aluminiumski kompozitni materijali; re`ewe; dekohezija 

Pretstaveni se osobinite i primenata na alu-
miniumskite kompozitni materijaali. Opi{an e alu-
miniumskiot kompoziten materijal zajaknat so 
vlakna od safil, koj be{e predmet na istra`uvawe. 
Prezentirano e proektiranoto pomagalo za eksplo-
zivno prekinuvawe na procesot na re`ewe. Opre-
deleno e odnesuvaweto na osnovata i zajaknuvaweto 
na kompozitot za vreme na oddeluvawe na materijalot 
so pomo{ na reza~koto se~ilo. Izvedeni se merewa 
na mezotvrdosta na konstituiranata struktura, nas-
tanatite stru{ki, kako i na sozdadenoto zajaknato se-
~ilo. Prezentirani se mikrofotografii od povr{i-

ni dobieni so stru`ewe. Vo trudot se analizirani 
gradbata, vidot i oblikot na sozdadenite stru{ki. 
Presmetan e agolot na sozdavawe tekstura i koefi-
cientot na zdebeluvawe na stru{kata. Izvedenite 
istra`uvawa ovozmo`ija da se definira mehanizmot 
na dekohezija za vreme na oddeluvawe na materijalot 
pri re`ewe na aluminiumskite kompoziti. Dobi-
enite rezultati od istra`uvawe na kompozitniot 
materijal se sporeduvani so rezultatite na istra`u-
vawe na aluminiumska legura koja pretstavuva osnova 
vo kompozitniot materijal. 
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MODERNISATION OF THE UNIVERSAL MEASURING MICROSCOPE  
MODEL UIM-21 SUPPORTED BY A PROCESSOR  QM–Data 200 

Mikolaj Kuzinovski1, Toni Tasev2, Mite Tomov1, Dariusz Skalny3, Stanisłav Fita4, Piotr Cichosz4 
1Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University,  

P.O Box 464, MK-1001 Skopje, Republic of Macedonia 
2MZT HEPOS A.D. Skopje, Pero Nakov bb. Str., MK-1000 Skopje, Republic of Macedonia 

3Masterform, Mikulicza 6A, Str., 58–160 Swiebodzice, Polska 
4Wroclawska Politechnika, Lukasiewicza Str., 3/5, 50–370 Wrocław, Polska 

mikolaj@mf.edu.mk

A b s t r a c t: 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 realisation 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 
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MODERNIZACIJA NA UNIVERZALEN MEREN MIKROSKOP TIP UIM-21  
SO POMO[ NA PROCESOR QM-Data 200  

Mikolaj Kuzinovski1, Toni Tasev2 , Mite Tomov1, Dariu{ Skalni3, Stanislav Fita4, Piotr ^iho{ 4 

1Ma{inski fakultet, Univerzitet „Sv. Kiril i Metodij“,  
p. fah 464, MK-1001 Skopje, Republika Makedonija 

2MZT HEPOS AD, ul. Pero Nakov bb., MK-1000, Skopje, Republika Makedonija 
3MASTERFORM, ul. Mikulicza 6A, 58-160 Swiebodzice, Polska 

4Wroclawska Politechnika, ul. Lukasiewicza 3/5, 50–370 Wrocław, Polska 
mikolaj@mf.edu.mk 

Klu~ni zborovi: meren mikroskop; metrolo{ki karakteristiki; modernizacija;  
procesor QM-Data 200  

Pretstaveno e re{enie za osovremenuvawe na 
metrolo{kite karakteristiki na univerzalniot me-
ren mikroskop model UIM-21. Nabele`ani se etapite 
pri osovremenuvaweto, kako {to e izveduvawe na eks-
pertiza, modernizacija i nagoduvawe na sostavnite 
delovi na merniot mikroskop, odnosno negova kali-
bracija. Potencirani se trendovite vo oblasta na mo-

dernizacijata za podobruvawe na metrolo{kite per-
formansi na mernite mikroskopi. Dadeni se prepo-
raki za izbor na oprema i opi{ani se karakteristi-
kite na opremata neophodni za realizacija na mod-
ernizacijata. Opi{ani se karakteristikite i metro-
lo{kite mo`nosti na moderniziraniot univerzalen 
meren mikroskop so pomo{ na procesor QM-Data 200. 
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OPEN PROBLEMS IN PARALLEL ROBOTICS 

Zoran Pandilov1, Klaus Rall2 
1Faculty 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,  
Denickestraße17, D-21073 Hamburg, Germany 

panzo@mf.edu.mk

A b s t r a c t: 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 potential 
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 problems in parallel 
robotics, which is a limitation factor of the wider practical 
application of this type of robots. 

Key words: parallel robots;open problems;research 
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OTVORENI PROBLEMI KAJ ROBOTITE SO PARALELNA KINEMATSKA STRUKTURA  

Zoran Pandilov1, Klaus Ral2 

1Ma{inski fakultet, Univerzitet „Sv. Kiril i Metodij“,  
P. fah 464, MK-1001 Skopje, Republika Makedonija 

2Tehni~ki univerzitet vo Hamburg-Harburg, Oddel za alatni ma{ini i tehnologija na avtomatizacija, 
Denickestraße17, D–21073 Hamburg, Germanija 

panzo@mf.edu.mk 

Klu~ni zborovi: paralelni roboti; otvoreni problemi; istra`uvawe  

Pove}e od 20 godini paralelnite roboti go pri-
vlekuvaat vnimanieto na nau~nata javnost od edna 
strana, a od druga strana nao|aat i prakti~na prime-
na vo razli~ni aplikacii kako {to e proizvodstvoto 
na razli~ni simulatori za dvi`ewe, alatni ma{ini, 
uredi za precizno pozicionirawe, medicinska opre-
ma, ma{ini za manipulacija so delovi i predmeti, 
itn., kade {to nivnite potencijalni prednosti (vi-

soka to~nost, krutost, brzina, zabrzuvawe i sposob-
nost za manipulacija so pote{ki tovari) mo`at da 
bidat mnogu polezni. Celta na ovoj trud e da uka`e na 
nekoi od otvorenite problemi koi se javuvaat kaj 
robotite so paralelna kinematska struktura i koi 
pretstavuvaat ograni~uva~ki faktor za nvna pogo-
lema prakti~na primena. 
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CERAMIC CUTTING TOOLS – SPECIFICATION AND APPLICATION AREAS 

Robert Čep1, Zoran Pandilov2 
1Technical University of Ostrava, Faculty of Mechanical Engineering,  

Department of Machining and Assembly,  
17. listopadu 15/2172, CZ-708 33 Ostrava Poruba, Czech Republic  

1Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

panzo@mf.edu.mk

A b s t r a c t: Today ceramics is the collective name 
for a range of different cutting tool materials. Originally ce-
ramics meant aluminum oxide (Al2O3), which dates back to 
the very first tools made. But in recent times, ceramics cutting 
tools were first used at the beginning of the 20th 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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REZA^KI ALATI OD KERAMIKA ‡ KARAKTERISTIKI I OBLASTI NA PRIMENA  

Robert ^ep1, Zoran Pandilov2 

1Tehni~ki univerzitet vo Ostrava, Ma{inski fakultet, Oddel  za ma{inska obrabotka i monta`a,  
17. listopadu 15/2172, CZ-708 33 Ostrava Poruba, Republika ^e{ka 
2Ma{inski fakultet, Univerzitet „Sv. Kiril i Metodij“,  

p. fah 464, MK-1001 Skopje, Republika Makedonija 
panzo@mf.edu.mk  

Klu~ni zborovi: keramika;  reza~ki alati; aluminium oksid; silicium nitrid  

Denes keramikata e zaedni~ko ime za {irok 
spektar razli~ni materijali za re`ewe. Pod kerami-
ka se podrazbira aluminiumoksid (Al2O3), koj e poznat 
u{te od vremeto koga bile napraveni prvite alati 
voop{to. Vo sovremena smisla na zborot, kerami~-
kite reza~ki alati se upotrebeni za prv pat na po~e-
tokot na HH vek, zaedno so brzoreza~kiot ~elik. 

Kermikata pretrpela zna~itelen razvoj i de-
ne{nite kerami~ki plo~ki ne mo`at voop{to da se 

sporeduvaat so prvobitnite plo~ki. Isto taka se pro-
menile  i ma{inite i metodite na primena, so cel da 
se izvr{i podobro prisposobuvawe na mo`nosta za 
visoka produktivnost koja ja nudi keramikata. No, za 
`al, ovoj kvaliteten materijal se u{te prestavuva 
samo mal procent od materijalot koj se koristi za 
re`ewe [1]. 

 


