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FUNCTION STRUCTURE ANALYSIS
OF THE CURRENT PASSANGER VEHICLE BUMPERS

Vladimir Andonovi¢', Aleksandar Andonovié’

'Faculty of Mechanical Engineering, "'SS. Cyril and Methodius™ University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
“District Heating, Londonska St., MK-1001 Skopje, Republic of Macedonia
andon@mf.ukim.edu.mk

ADbstract: The basic purpose of the vehicle bumper
is absorption of impact energy in the collision with another
vehicle at smaller velocities. On the other side, numerous
statistical data show that over 80% head-on collisions with
serious or fatal injuries occur with impact speed range 40-60
km/h, which is considerably more than velocities issued by
existing standards [3].

There is no doubt, that just now, the conditions for fur-
ther high-quality development and improvement of the current
and future passenger vehicle bumpers are “ripened” (inde-
pendently of the drive system).

In the paper a modern designing approach for creating
technical product with top performances is presented, by
which the current passenger vehicle bumper is analyzed as a
system.

The existence of the problem is noticed, and on the ba-
sis of those data the new task of the bumper is defined. The
requirements list is assembled, with the help of abstraction the
General Technical Function (GTF) of the new bumper is de-
fined and finally (by division of GTF to partial and elementary
functions) the functional structure of the bumper is elaborated.

Key words: requirements list (RL); abstraction; General
Technical Function (GTF); functional structure

Pesume

AHAI/IN3A HA ®YHKIIMOHAJ/IHATA CTPYKTYPA HA bPAHUIIN
HA COBPEMEHU ITATHUYKMN ABTOMOBNJIN

Baagnvap AHI0OHOBHK, AJleKcaHnap AHIOHOBHK

Mawwuncku axyaitieiti, Ynugep3auiteia ,,Ce. Kupua u Meitioouj*,
. gpax 464, MK-1001 Ckoiije, Peiiy6auxa Makedoruja
Toiauguravuja, ya. Jlonooncka, MK-1001 Ckoiije, Peiiy6auxa Maxedornuja
andon@mf.ukim.edu.mk

Knyuynn 300poBn: OpaHuK; ancTpaxupame; TeXHUYKa (PyHKIKja; (PyHKIMOHAIHA CTPYKTYpa

OcHOBHaTa HaMeHa Ha OpPaHUKOT € alcopnnyja Ha
ylaapHaTa €Hepruja mpH CyJup CO APYro BO3WIO NpPH IO-
manu 6p3uHu. Of Apyra cTpaHa, CTATUCTHYKUTE MOJaTo-
L1 TOKaxyBaaT fieka noseke off 80% 4YeaHu cygupu co
CEepUO3HU WK (paTaJHU MOCIEANIU Ce CIlydyBaaT npu Op-
3unn of 40 mo 60 km/h, mTo e 3HauUTENHO TIOBEKE Off Op-
3MHUTE Ha KOM IIOCTOJHUTE CTaHap[u ce IOBUKYBaar.
Hewma comueBame feka co3pease yclIOBH 32 TOHATaAMOIII-
HO KBAJINTETHO YCOBPIIYBame M NMOJ0OpyBame Ha OpaHu-
[UTE HA COBPEMEHHTE W WAHWUTE MAaTHUYKUA aBTOMOOWIN
(He3aBHCHO Of BUIOT Ha MOrOHOT). Bo TpynmoT e mpuka-

’KaH MOJIEPEH KOHCTPYKTHBEH IIPHUOJ] KOH CO3[]aBambe TeX-
HUYKY NPOU3BOJ] CO BPBHU NepgopMaHcH, pu WTO Gpa-
HUKOT Ha MAaTHUYKO MOTOPHO BO3MJIO CE€ aHAIU3Upa KaKo
cucTeM. YOUEHO € OCTOeHe Ha MPOOJIEMOT U BP3 OCHOBA
Ha Toa e fiepmHIpaHa HOBa 3afava 3a Opanukot. Cocra-
BEHa € JIICTa Ha nobapyBama, Co ancTpaxupame e aedu-
HUpaHa OMNIITa TeXHMYKA (PYHKIMja HA HOBHOT OpaHWK
(OT®), a co HEj3MHOTO Pa3NIOKyBamke Ha MapIUjalHA 1
eneMeHTapHN (yHKOUU € pa3paboTeHa (PyHKIHMOHATHA
CTPYKTYpa Ha OpaHHUKOT.
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CALCULATION OF COMPLEX PROFILES IN TECHNICAL MECHANICS
USING "TMI" PROGRAM

Janko Jancevski

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

A bstract: This article presents specific method of
calculations in technical mechanics, especially in mechanical
engineering. Worldwide in technical faculties and schools
curriculum of technical mechanics exist. This is the basis for
other further disciplines in the knowledge of any mechanical
engineer. The statics, kinematics, dynamics and the strength
theory, vibrations are parts of the technical mechanics. Some
parameters like a position of center of gravity, areas, axial and
polar moments of inertia, resistance moments of inertia are the
most frequently used parameters in mechanics. There are
many exact equations for their calculations. Sometimes, for

complex profiles special methods of calculation and determi-
nation exist.

This paper shows the abilities of computer program
"TMI.EXE" based on the "SCREEN CONTACT" methodol-
ogy [1], for parameter calculation of complex profiles in the
machines.

Key words: center of gravity; moment of inertia; profile; me-
chanics; machines
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INPECMETKHU HA CIOXKEHU ITPO®UIN BO TEXHUYKATA MEXAHUKA
CO KOPUCTEIBE HA ITPOTPAMATA "TMHA"

Janko JanueBcKn

Mawwuncku gparyaitieiti, Ynusep3auiteiu ,,Ce. Kupua u Meitioouj*,
. gpax. 464, MK-1001 Ckoiije, Peiiy6auxa Maxedoruja
jankojan@mf.ukim.edu.mk

K.T[y‘ll-[ld 360p0BM: TEXKHUIITE,; MOMCHT Ha I/IHepIII/Ija; IpECeK; MEXaHWKa; MalllnHa

OBOj Tpyp mpe3eHTupa efeH cnenuguies MeTox 3a
MPECMETKHN BO TEXHMYKATa MeXaHWKa, 0COOEHO BO obJac-
Ta Ha MamMHCTBOTO. Ha cuTe TexHWUKH (hpaKkynTeTH U
YUYWIAIITA BO CBETOT MOCTOW JVCIMIUIAHA TEXHUYKA Me-
xaHnka. Taa e OCHOBa 3a CHTe APYrH HapefHHN HNpefAMeTH
NOTpeOHU Ha eeH MalIMHCKU MHXKeHep. CraTukara, Ku-
HEMaTHWKaTa, AUHAMHUKaTa, jakKocTa Ha MaTepHjasuTe,
KaKO ¥ TeopHjaTa Ha OCHUIALMKTE, BCYIIHOCT CE JCIOBU
Ha TeXHMYKaTa MeXaHMKa.

Hexkon nmapaMe€Tpu M BEJIAYUHU KakKoO IITO CE€ TeE-
XKumirtata, NOBPIHIMHUTE Ha HAIPEYHUTE IIpEecelu, aKCu-

Mauw. uninc. — nayu. ciiuc., 25 (2), 51-57 (2006)

jaJIHUTE W MOJApHUTE MOMEHTH Ha MHEPLHja, OTIHOPHATE
MOMEHTH, C€ MHOTY 4YeCTO KOpPHCTEHM BO MEXaHHKATa.
ITocrojaT TOuHM paBeHKH 3a HMBHO mpecMeTyBame. Ce-
MaK, MOHEKOTalll 33 CIOXKEHH Mpouin (peceln) TocTo-
jaT cmenmjalHU METOAY 3a HUBHO YTBPAYBame U Mpec-
MeTKa.

OBOj TpyA ' IpUKa>KyBa MOXKHOCTHUTE Ha KOMILjYy-
TepckaTa nporpama TMI.exe Koja e 3acHOBaHa Ha MeETO-
10T ,,eKpaHCKH KOHTakTH" [1], copen Koj ce mpecMmery-
BaaT BEIMYMHHM Ha CJIOXEHM NpOUIM Kaj MallUHUTE.
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RESISTANCE TO ORGANIZATIONAL CHANGE
VERSUS MANAGEMENT STYLES ACCORDING TO ADIZES

Dragan Sutevski', Radmil Polenakovik®

Macedonian Custom, Ilindenska 19, Kumanovo, Republic of Macedonia
?Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
dragan.sutevskil@mt.net.mk / radepole@mf.ukim.edu.mk

Abstract: Success of organizational change process
is in direct connection with the resistance that appears to that
process and the issues related to successfully overcoming that
resistance. For successfully overcoming resistance to organ-
izational change the managers or the initiators of those chan-
ges must predict the reaction of the people in the organiza-
tional system to the proposed changes. Therefore, in this paper
the authors represent the results of analysis of the reaction of

managers to the organizational change against management
styles according to Adizes. The research is obtained with a
questionnaire in 50 enterprises in the Republic of Macedonia.

Key words: organizational change; resistance to change; reac-
tion to change; management styles

Pesume

OTIIOPHOCTA CIIPEMA OPTAHU3AIIMCKUTE IPOMEHU
BO OJHOC HA CTUWJIOT HA MEHAIIMEHTOT CITIOPE AIIM2KEC

Jparan Mlyrescku', Pagvun [onenakoBnk’

ITapuna na Peiiy6auxa Maxedonuja, Uaunoencka 19, Kymarnoso, Peity6auxa MaxedoHuja
Mawwuncku garyaitieit, Ynusep3auitieit ,,Ce. Kupua u Meitioouj*,
. gpax. 464, MK-1001 Ckoiije, Peiiybauxa MaxedoHuja
dragan.sutevski@mt.net.mk / radepole@mf.ukim.edu.mk

Kny4ynn 300poBu: opraHu3anyucky IpOMeHH; OTIOPHOCT CIIpeMa IPOMEHH; peaklija Ha IPOMEHH;

CTHUJIOBU HA MCHAIIMCHTOT

YcnemHocra Ha NPOLECOT HAa OPraHU3AIMCKHTE
IIPOMEHU € BO AMpPEKTHa BPCKa CO OTIOpPHOCTa ClpeMma
IIPOMEHUTE U € MOBP3aHa CO YCIEIIHO CIpPaByBakhe CO Taa
OTHOPHOCT. 3a YCHNELIHO CIpaByBambe CO OTIOPHOCTA
cIpeMa OpraHM3alUMCKUTE IPOMEHH MeHallepuTe WIH
UHHULFjaTOpUTE Ha THE IPOMEHU MOpaarT ja ja MpejBuaT
peakuyjaTa Ha JyfeTOo BO OPraHU3alCKHOT cHCTeM. 3a-

TOa BO OBOj TPYA aBTOPHUTE T'M NPETCTaByBaaT pe3yJiTa-
TUTE Off aHANIN3a Ha PeaKIHTe Ha MEHallepuTe Ha opra-
HHU3AIIICKUTE IIPOMEHN BO OHOC HA CTWJIOT Ha MEHAIIMCH-
TOT cropel Anmxkec. MlcTpaxXyBameTo € CIPOBEIEHO CO
npamanauk Bo S0 npernpujatuja Bo Penybnuka Makepno-
HUja.
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THE EFFECT OF OVERMATCHING ON A BEHAVIOR OF TENSILE SPECIMENS
WITH A CRACK IN HEAT-AFFECTED-ZONE

Gjorgji AdZiev', Aleksandar Sedmak®

'Faculty of Mechanical Engineering, "SS. Cyril and Methodius™ University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
’Faculty of Mechanical Engineering, Kraljice Marije 16, 11000 Belgrade, Serbia
asedmak@mas.bg.ac.yu / gadziev@mf.ukim.edu.mk

Abstract: An experimental and numerical investiga-
tion of the behavior of the overmatched welded joint with a
crack in the heat-affected-zone (HAZ) is performed. Two cases
are considered: crack tip located into the fine-grain HAZ (FG
HAZ) and into the coarse-grain HAZ (CG HAZ). In hoth cases,
after the initial growth phase of the crack in FG HAZ or CG
HAZ, the overmatching acted as a barrier to further propagation
of a crack, directed its propagation towardsweaker and more duc-

tile base metal instead of structures with lower toughness. A
detailed three-dimensional finite element analysis was per-
formed in order to explain such a behavior.

Key words: overmatched welded joint; fine-grain heat-
affected-zone; coarse-grain heat-affected-zone; crack propaga-
tion; finite element method

Pesume

BINJAHUE HA XETEPOTEHOCTA HA 3ABAPEHA BPCKA CO 3IrOJIEMEHN MEXAHNYKHA
OCOBMHU HA OJHECYBAIBLETO ITPU BATETHYBAIBLE HA EIIPYBETU CO IIYKHATHUHA
BO 3BT

Topiu Aynes!, Anekcannap Cexmak’

!Mawwuncku paxyaitieiti, Ynueepsuitieit ,,Cs. Kupua u Meitioouj*,
. gpax 464, MK-1001 Ckoiije, Peity6auxa Makedoruja
2 Mawuncku gaxyaitieiti, Kpawuuye Mapuje 16, 11000 Beozpao, Cpbuja
asedmak@mas.bg.ac.yu / gadziev@mf.ukim.edu.mk

Kny4ynn 300poBu: 3aBapeHa Bpcka co 3rojieMeHl MeXaHn4K1 0coOuny; (puno3pHecra 3BT;
rpy6o3precra 3BT; nponaranuja Ha IyKHATHHA; METOJ] HA KOHEYHHU €JIEMEHTH

CrpoBefieHO € eKCIePUMEHTATTHO U HyMEPUIKO HC-
TpaXyBame Ha 3aBapeHa BpcKa CO 3TOJIEMEHH MEXaHNIKH
oco6unu (overmatching) co nyknatuna Bo 3BT. Pasrnena-
HHU ce JIBa Clly4yaja: MyKHATHHA JIONUPaHa BO (PMHO3PHECTA
3BT u Bo rpyb6ospuecra 3BT. U Bo gBaTa ciydaja Ha
3rOJIEMEHH MEXaHUIKU OCOOMHM Ha METANOT, 3aBapoT BO
OJJHOC Ha OCHOBHHOT METall Ce OJHECyBall Kako Gapuepa

Mauw. uninc. — nayu. ciiuc., 25 (2), 65-78 (2006)

3a MOHATAMOINHA TMpomaranija Ha MyKHaTHHATa BO
CTPYKTYpH CO HaMaJieHa >KWJIaBOCT, & HACOUYBajKH ja KOH
mocnabuoT W MOAYKTHICH OCHOBeH Meran. JleTamHaTa
Hymeprnuka 3-J aHanmm3a co KOHEYHH €JeMEeHTH Oerre
CIIpOBeficHa 3apaju O0jacHyBalme Ha BaKBOTO OJHECY-
Bame.
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OPTIMUM MANIPULATOR MOBILITY, SIMULATED BY USING MATLAB/SIMULINK
AND VIRTUAL REALITY TOOLBOX

Hristijan Mickoski, Dame Korunoski, Marjan Gavriloski

Faculty of Mechanical Engineering, "'SS. Cyril and Methodius" University,
P.O Box 464, MK-1001 Skopje, Republic of Macedonia
hristijanm@mf.edu.mk / dame@mf. edu.mk / marjan@mf.edu.mk

A bstract In this paper the original developed
method for measurement of needed precision regarding reali-
zation of assembly between cylindrical elements using of in-
dustrial robot with help of MATLAB/Simulink program lan-
guage is presented. Original MATLAB/Simulink schemes for
measurement of kinematics and dynamic parameters of modu-
lar pneumatic robot is presented. Algorithm for optimization
of specified link movement is developed. Increasing of air
pressure in pneumatic cylinders (in our experiment we do such

a phase by increasing of force into kinematical pairs), which
means increasing of acceleration. Kinematical schemes of
PMIR by using MATLAB module Virtual Reality toolbox
with a simulation possibility of robot movement, and also
changing kinematical and dynamical parameters are devel-
oped.

Key words: manipulator; optimization; error; simulation

Peszuwme

ONITUMAJIHA IMOJABNXHOCT HA MAHUITYJTATOP, CUMYJIUPAHA
CO MATLAB/SIMULINK M1 VIRTUAL REALITY TOOLBOX

Xpucrujan Munkocku, lame Kopynocku, Mapjan T'aBpunockn

Mawuncku gparyaitieiti, Ynusep3auiteiu ,,Ce. Kupua u Meitioouj*,
. ghax 464, 1000 Ckoiije, Peiiybauxa Makeooruja
hristijanm@mf.edu.mk / dame@mf. edu.mk / marjan@mf.edu.mk

Knyunu 300poBu: MaHUIYIaTOp; ONTUMM3ALU]ja; TPELIKA; CUMYIaluja

I'maBHa nen Ha 0BOj Tpy. e AeuHUpame HA CYrecTun 3a
MOfiepHHM3allija Ha MOfAyJapHM MaHuOyratopu. 3a
TEOPETCKUTE HCTPaXKyBamka U IPECMETKH € KOPHCTEH
MHBEP3HNOT KMHEMATHYKH aJrOpHTaM, UMIUIEMEHTHPaH
Bo nporpamckuoT nakeT MATLAB/Simulink. IToce6en ak-

IeHT e [ajieH Ha ONTHMH3AIMoHaTa Mpoleaypa Kako Ma-
TeMaTH4Ka WHTepIpeTanyja Ha IpogyKTuBHOCTa. Onru-
MHUpaHa € TpaeKTopHjaTa Koja ja peanm3mpa (pakador.
Bp3 6a3a Ha TEOPETCKUTE M MPAKTUYHHUTE PE3YJITATH €
TOKaskaHO 3roJieMyBarb¢ Ha NPORYKTHBHOCTa Haf 20 maTw.



