Mech. Eng. Sci. J. Vol. No. pp. Skopje
26 2| 39-96| 2007
Maltyu. nHxXx. Hayd. crnuc. loa. Bpoj cTp. Ckonje
MALWLNHCKO MHXEHEPCTBO - HAYYHO CINMUCAHUE
MECHANICAL ENGINEERING - SCIENTIFIC JOURNAL
N3paBa
MawuHcku cpakynTtet, YHuBepsurtet ,,Cs. Kupun n Metoguj“, Ckonje, P. MakegoHumja
Published by

Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University, Skopje, R. Macedonia

MNaneryesa gga natu roguwHo — Published twice yearly

YPEAYBAYKU O1EOP

OparosopeH ypeaHuK
Mpod. A-p. UBaH MuukoBcKu

3aMeHuNK 0AroBOpEH ypeaHUK
BoH. npod. a-p BaneHTuHa NeueBCcKa

YpeaHuuu

Hou. a-p Hukona TyHecku, cekpeTtap
Mpod. a-p Aobpe PyHueB

Mpodcp. A-p CnaBe ApMeHCKMN

Mpod. A-p JaHKO JaH4YeBCKU

BoH. npod. a-p JacmmHa Yanoscka
Acwuc. a-p 3opaH Mapkos

TexHUYKN ypeaHuK
Bnaroja boratTuHOCKun

JlekTypa

UnuHka Mpy6oBuK
(aHrnmckum)

Feopru NeoprueBcku
(MakeOoHCKM)

KopekTop
AneHa Neopruescka

VIK: HYB ,KnumeHT Oxpnacku“ — Ckonje
(Orpa CtojaHoBa)

Tupax: 300
LleHa: 520 geHapu

Apnpeca

MawunHcku chakynter

(MaLwmnHCKO MHXEHEePCTBO — Hay4YHO CNMcaHune)
OproeopeH ypegHunK

nowT. chax 464

MK-1001 Ckonje, Penybnnka MakegoHuja

EDITORIAL BOARD

Editor in Chief
Prof. lvan Mickovski, Ph.D.

Co-editor in Chief
Assoc. Prof. Valentina Geéevska, Ph.D.

Editors

Ass. Prof. Nikola Tuneski, Ph.D., secretary
Prof. Dobre Runcev, Ph.D.

Prof. Slave Armenski, Ph.D.

Prof. Janko Jancevski, Ph.D.

Assoc. Prof. Jasmina Calovska, Ph.D.
Ass. Zoran Markov, Ph.D.

Technical editor managing
Blagoja Bogatinoski

Lectors

llinka Grubovié¢
(English)

Georgi Georgievski
(Macedonian)

Proof-reader
Alena Georgievska

UDC: "Sv. Kliment Ohridski" Library — Skopje
(Olja Stojanova)

Copies: 300

Price: 520 denars

Address

Faculty of Mechanical Engineering
(Mechanical Engineering — Scientific Journal)
Editor in Chief

P.O.Box 464

MK-1001 Skopje, Republic of Macedonia

Mech. Eng. Sci. J. is indexed/abstracted in INIS (International Nuclear Information System)
www.mf.ukim.edu.mk




MALUMHCKO UHXEHEPCTBO - HAYYHO CINMMCAHME
MALLUMHCKU ®AKYNTET, CKOMNJE, PENYBJINKA MAKEJOHUJA

MECHANICAL ENGINEERING - SCIENTIFIC JOURNAL
FACULTY OF MECHANICAL ENGINEERING, SKOPJE, REPUBLIC OF MACEDONIA

Mech. Eng. Sci. J. Vol. No. pp. Skopje
Maltyu. nHXx. Hayd. crnuc. lNoa. Bpoj cTp. Ckonje
COAPXWUHA
382 - AtaHac bnaxeBcku
HeKonky fokasn 3a HEMOCTOEHE METACTAOUITHU COCTOJOM.....uvuueeeeeeeeeeeiiiiicie e e eeeeeeees 39-65
383 - Pucto TaweBcku, Bnagumup lykoscku, Codmja CugopeHko
MaTemaTudko onpegeniyBare Ha Hopmana M TaHreHTa Ha CMHTeTUYKa nospwnHa. 67-72
384 - bucepa Kajmakocka, Bnagnmup [lyKoBcku
Mogenuvpare Ha NpoLecoT 3a CTYAEeHTCKO annvuyupase co npuMeHa
Ha NPUOAOT ,NULShEll”. .. . e e e e e e e e e eeeees 73-78
385 - Borut Buchmeister, Marjan Leber, Joze Pavlinjek
BrivjaHneTo Ha nepnognYHO NMPOMEHIMBUTE NOTPEOU BP3 3anmxmuTe
BO CHAOAYBAUKMTE CUHLIMPM .. .ceeeeeeeiiiiieeeeeeeeeeeetiuseeeeeaeeeesssananaeeeeaeeeessssnnnsaeaeeeeesnnnns 79-86
386 - Predrag Cosié, Drazen Antolié¢, BaneHTuHa MeyeBcka
3abpsaHo npecmeTyBarbe Ha NPON3BOAHO BPEME KakKo oA ydyBayKa
nogApLKa Ha BpeMeTo 3a ucrnopaka v Ha NMPOU3BOAHUTE TPOLIOLUW ......cceeeeeeeeeeeennnn. 87-96




MECHANICAL ENGINEERING - SCIENTIFIC JOURNAL
FACULTY OF MECHANICAL EGINEERING, SKOPJE, REPUBLIC OF MACEDONIA

MALUMHCKO MHXXEHEPCTBO - HAYYHO CINMMCAHME
MALUMHCKHN ®AKYNTET, CKONJE, PENYBJINKA MAKEOOHUJA

Mech. Eng. Sci. J. Vol. No. pp. Skopje
Matu. nHx. Hay4. crivc. log. Bpoj CTp. Ckonje
CONTENTS
382 — Atanas Blazevski Risto
A few proofs for nonexistence of the metastable states.............ccooeevviiiiiiiiiiiieeeneeenes 39-65
383 — Tasevski, Vladimir Dukovski, Sofija Sidorenko
Mathematical determination of synthetic surface's perpendicular and tangent lines ....... 6772
384 — Bisera Kajmakoska, Vladimir Dukovski
Modeling the student's application process using the Nutshell approach................... 73-78
385 — Borut Buchmeister, Marjan Leber, Joze Pavlinjek
Impact of periodic changing demand to supply chain inventories.............ccccooeevvieeeiinnnnn. 79-86

386 — Predrag Cosié, Drazen Antoli¢, Valentina Geéevska
Fast estimation of production times as the decision support for delivery times
F= g To [N ] doT [UToduT] o T ol0 L] £ 87-96



Mechanical Engineering — Scientific Journal, Vol. 26, No. 1, pp. 39-65 (2007)
CODEN: MINSC5 — 382 ISSN 1857-5293
Received: November 28, 2007 UDK: 536.71
Accepted: December 11, 2007

Original scientific paper

A FEW PROOFS FOR NONEXISTENCE OF THE METASTABLE STATES

Atanas Blazevski

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

A b stract: This paper is the bigger part of one until now unpublished author's work whose title is "A few proofs for non-
existence of the metastable states". Because of a big volume of the work, the problems of supersaturated (metastable) steam which
appears at the flowing of slightly, superheated, saturated or wet steam in the convergent and Laval nozzles will be discussed in the
main. This steam is mentioned in the literature as one between of the strongest proofs for existence of the metastable states in the
substances. In this work the steam is not one-phase gaseous metastable steam, as it was thought until now, but that it is nonequilib-
rium wet steam in which during the expanding process in the nozzles extreme small particles condensate, consisted of two, three or
only few agglomerated molecules are formed which stay in heat, mechanical and internal nonequilibrium with the rest of the expand-
ing gaseous phase of the steam. It means, that this steam, which is called a supersaturated or metastable steam, in fact does not exist
in reality because it is nothing else but only nonequilibrium wet steam consisted of two phases: the expanding gaseous phase of the
steam in the nozzle and the mentioned small and nonequilibrium particles condensate which are formed there.

The new theoretical explanation presented in this work, gives possibility not only for a total physical comprehension of the es-
sence of supersaturated steam, but gives possibility for evaluation of the properties of state of this steam in the end of supersaturation
which happens at reaching the corresponding Wilson line in the h,s-diagram. The paper also explains the reasons due to which it
comes to appearance of the sudden little pressure condensation rise which happens regularly in the Laval nozzles immediately after
the end of supersaturation of the steam in them, respectively at once after reaching the Wilson line in the h,s-diagram and the manner
of calculation of the properties of state of the steam in the end of the rise is also presented. After this rise, the steam goes on expand-
ing in equilibrium forming bigger and equilibrium droplets condensate until the exit section of the Laval nozzles, and as such it is not
interesting here for further observations.

In this paper will be discussed shortly and other examples for existence of metastable states in the substances, mentioned in the
existing literature, as, for example, the case of cooling of water in little blinded glass ampoules which has been done by Berthold.
This experiment also points out the possibility for achievement of negative absolute pressures in the substances, which is very unbe-
lievable and impossible (??). As opposed to this example, the author of this work makes experiments by cooling clean saturated water
from 1 bar situated in a bigger glass vessel and finds that in this case neither metastable states nor negative absolute pressure appear.
In the literature there is an example of the metastable states existence and the case of heating droplets of water dived into oil (with the
same density as water), which have not evaporated up to the temperature of 180°C, although the pressure (of the oil and droplets) has
been approximately equal to the atmospheric pressure, etc.

Keywords: supersturated steam; metastable states; nonequilibrium wet steam; little nonequilibrium particles
condensate; little pressure condensation rise; equilibrium droplets condensate
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HEKOJKY 1OKA3U 3A HEIIOCTOEILE METACTABUWJIHUTE COCTOJBUA

Aranac baaxeBcku

Mawuncku gaxyaitieini, Yrusep3auitieii ,,Ce. Kupua u Meitioouj*
. gpax 464, MK-1001 Ckoiije, Peiiybauxa Makedoruja
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Knyuynn 300poBu: npe3acuTeHa napea; MeTacTaOUIHU COCTOjON; HEpaMHOTEKHA BIIa>KHA Tapea;
MaJIi HEPAMHOTEXKHH YeCTHYKH KOHICH3aT; MaJl IPUTHCEH KOHICH3aMOHEH CKOK;
PaMHOTEXHH KalKi KOHACH3aT

OsBaa craTuja IpeTCTaByBa IOroJIeM JIe] Off efieH Jocera HeoOjaBeH TP/ Ha aBTOPOT, ulj HacnoB e “Hekonky nokasu
3a HENOCTOeHme Ha MeracTabuiHu cocrojou’. ITopagu rosemMuor o6eM Ha TPYAOT, TyKa Ke OMAaT AUCKYTHPAHU TIIaBHO
npobieMuTe Ha Ipe3acHTeHaTa (MeTacTabWiIHA) Iapea KOja ce jaByBa IIPH CTPYCHETO Ha HE3HAUHTENHO HperpeaHa,
3acUTEHa UM BJakKHa Iapea BO KOHBepreHTHHUTe u JlaBanmosute muasHunu. OBaa mapea ce HaBe[yBa BO JIUTepaTypaTa
KaKoO €fleH Off HajlBPCTUTE JOKa3! 3a IOCTOCHkEe MeTacTaOUIHU COCTOjOU Kaj cyncraHuuute. Bo oBoj Tpya 3a Taa napea e
HAjJIeHO [ieKa Taa He € egHo(a3Ha racHa MeTacTaOMiIHa Iapea, KaKo IITO Cé MUCJIENO Jocera, TYKy fieKa Taa € HepaM-
HOTEKHa BJIa’KHa I1apea BO KOja 3a BpeMe Ha €KCIIAaH3MOHUOT IPOIieCc BO MIa3HULUTE ce (popMHpaaT €KCTPEMHO Malu ye-
CTHYKHU KOHJIEH3aT, COCTABEHH Off IBE, TPU UJIM CaMO HEKOJIKY HAaTpPYIIaHH MOJIEKYJIM, KOU OCTaHyBaaT BO TOIJIMHCKA, Me-
XaHHYKa U BHATpelIHAa HepaMHOTeXa co Apyrara ekclaHAupauyka racHa pasza Ha mapeata. Toa 3Hauu feka oBaa mapea,
KOja e HapeueHa Mpe3acuTeHa Wi MeTacTaOuiIHa, BCYIIHOCT He TIOCTON OufiejKu, Taa He € HUIIITO APYro TYKy camoO HepaM-
HOTEXXKHa BJIaXKHa Ilapea Koja € cocTaBeHa of ABe has3u: off eKclaHgupadkaTa racHa ¢asa Ha mapeaTa BO MJIa3HUKOT U
CIIOMHATHUTE MaJll U HEPAMHOTEXKHH YECTUYKM KOHEH3aT KOU ce popMHUpaaT BO Hea.

Hosute TeopeTcku oGjacHyBama Mpe3eHTUPAHN BO OBOj TPY/ AaBaaT MOXKHOCT HE CaMO 3a €JHO IEJTOCHO (PI3UIKO
chakame Ha CYIITHHATA Ha Mpe3acuTeHaTa mapea, TyKy jJaBaaT MOXKHOCT U 3a OfpeNlyBai¢ Ha BEJMUYMHUTE HA COCTOjOA Ha
Taa nmapea Ha KpajoT Ha IPe3acuTyBambeTO KOoe ce ClyyyBa NPH MOCTUTHYBameTO Ha BuiiconoBara nuHuja Bo h,S-gujarpam.
Bo craTtujaTa ncto Taka ce o6jacHeTH U IPUIMHTE MTOpaX KOM joara Io IojaBaTa Ha M3HEHA/[EH Mall IPUTHUCEH KOHIeH3a-
IIMOHEH CKOK, KOj ce CIy4yyBa pefloBHO BO JlaBasoBHTE MIIa3HMIY BEIHANI MO KPajoT Ha NPE3acUTyBamHETO HA MapeaTa BO
HUB, OTHOCHO BEJHAII [0 NOCTHTHYBamkeTO Ha BmiiconoBaTa nuHUja Bo h,s-gujarpam. Tyka e majgeH u HAUMHOT Ha TIpec-
MeTKa Ha BEJMYMHUTE Ha COCTOj0a Ha MapeaTa Ha KpajoT Ha CKOKOT. ITo TOj CKOK mapeaTta MpOAOJIXKYBa J1a eKCIaHIHpa
PaMHOTEXKHO U CO (POpPMHUpame Ha MOTOJEMH ¥ PAMHOTEXKHH KAalKé KOHJIEH3aT €& IO M3JIE3HUOT MpPeceK Ha MIIa3HHUKOT.
AKO MJIa3HWKOT € CTaKJICH, OBHE KalKU KOHJICH3aT MOKAT Jla ce BHIAT CO OYM KaKo cHHa Marja. [Toclie CKOKOT eKClaH3u-
OHHOT IPOIleC BO MIIA3HUKOT C€ OfIBUBA CTAHAAPAHO M KaKO TAKOB HE € MHTEpECeH 3a MOHATAMOIIIHY pas3rielyBamba.

Bo oBaa cratmja ce gUCKyTHpaHN HAKyCO U APYrH MPUMEPH 32 MOCTOSHE METACTAOMIHNA COCTOjOU Kaj CYNCTaHINNTE,
UTHPAHU BO MIOCTOjHATA JTUTEPATypa, KaKo IITO €, Ha MPUMEp, CIy4ajoT Ha Jafiche Ha BOIa BO MaJIM 3aTBOPEHHU CTaKJICHA
ammyin kKoe ro Bpuien beprom. Co 0BOj eKCHEpUMEHT HCTO TaKa € YKaskaHO M Ha MOXKHOCTA 3a IOCTHTamhe HeTaTHUBHU
aTCONyTHY MPUTHCOLM Kaj CYNCTAaHIUKTE, IITO € MHOTY HeBepojaHo 1 HeBO3MOXKHO (??). Kako ono3uiuja Ha 0BOj mpumep,
aBTOPOT Ha OBOj TPY/| HANpaBU €KCIEPUMEHTH CO M30XOPHO JIafielhe Ha He3acuTeHa YrcTa Bofa off 1 bar cMecTeHa BO IOro-
JIeM CTaKJIeH caji ¥ Hajie fieka BO OBOj CIlyuaj HE ce IMOojaBhja HUTY METACTaOIIHA COCTOjOM HUTY HETaTUBHU AlCOTYTHU
nputuconyu. Kako yuire efieH npuMep 3a MOCTOCHE METACTaOMIIHA COCTOjOH, BO IUTepaypaTa ce HaBelayBa M CIy4ajoT Ha
rpeerme Ha KamKd BOJa MOTONEHM BO Maclio (Co MCTa TyCTHHA KaKo BOjlaTa), KOM He WCHapyBaje cé IO TeMmmepaTpa off
180°C, nako mpuTUCOKOT (Ha MaclIOTO M KANKUTE) OWII MPUOIUKHO eJHAKOB Ha aTMOC(EPCKUOT MPUTUCOK, UTH.
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MATHEMATICAL DETERMINATION OF SYNTHETIC SURFACE'S
PERPENDICULAR AND TANGENT LINES

Risto TaSevski , Vladimir Dukovski, Sofija Sidorenko

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

A bstract: In this paper, a geometric and a mathematical model with computer algorithm of perpendicular and tangent
lines of the synthetic surfaces, composed of splines in two directions, are presented. Synthetic surfaces are used in an engineering
design for describing parts with aerodynamic or other functional and esthetic shapes. Synthetic surfaces can be represented by the
majority of contemporary CAD systems. The modern NC machines contain highly sophisticated controllers and processing tools,
which provide complex synthetic surfaces manufacturing. During the machining process, machining tool's axis has to be placed per-
pendicularly to each point of the synthetic surface that is the product of machining. A mathematical model is necessary for determi-
nation of the tool's position during the machining process .

Key words: synthetic surface; spline
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MATEMATHNYKO OITPENEJTYBAILE HA HOPMAJIA U TAHT'EHTA
HA CUHTETUYKA ITOBPIINMHA

Pucro Tamesckn, Bragumup [ykoscku, Coduja Cugopenko

Mawwuncku gparyaitieiti, Ynusepauiteiu ,,Ce. Kupua u Meitioouj*,
. gpax 464, MK-1001 Ckoiije, Peitybauxa Makedoruja
risto@mf.ukim.edu.mk / dukovski@mf.ukim.edu.mk / sofisido@mf.ukim.edu.mk

Knyunu 300poBu: CUHTETHYKA IIOBPIIUHA; CIIajH

Bo 0BOj Tpyp e npe3eHTupaH reOMETPUCKA B MaTeMaTHIKH MOJIEJ CO KOMITjYTEPCKH aJiTOPUTaM 3a OIpefieTyBambe Ha
HOpMaJjla ¥ TaHreHTa Ha CHHTETHYKa MOBPIINHA, OPE/IeHa CO CIUIajH-KPHUBH BO Ba npaBia. CHHTETHYKUTE MOBPIINHHU Ce
KOpHCTaT BO MHXXEHEPCKHOT AW3ajH 32 ONMIIYBame ACIOBH CO aepOAMHAMUYECH OONMK WU APYrH (DyHKIVOHAIHH YIIU
ecreTrckr oOmuny. CHHTETHUKWTE TOBPIIMHM MOKAaT fa OujaT KpewpaHu co moBekeTo coBpemenn CAD-cucremm.
Cospemennte NC MamuHU COfpXKaT BHCOKO CO(UCTHUIHMPAHU KOHTPOJEPH W ajlaTH KOM OBO3MOXKYyBaaT 0OpaboTKa Ha
CIIOKEHU CUHTETHYKH MOBPIIMHHA. 32 BpeMe Ha IPOLEecOT Ha NPOU3BOJICTBO OCKATa Ha alaToT 3a o6paboTka Mopa ia oupe
MMOCTaBEHAa HOPMAJTHO Ha CeKOja TOYKa Off CHHTEeTHYKaTa MOBPIINHA Koja ce obpabdoTryBa. [IpuToa e HOMXOIeH MaTeMaTH4-
K¥ MOJIeJ 32 Ofipe/lyBam-¢ Ha MO3MIKjaTa Ha aJaToT 3a BpeMe Ha MPOLecoT Ha 06paboTKa.



Mechanical Engineering — Scientific Journal, Vol. 26, No. 1, pp. 73-78 (2007)
CODEN: MINSCS — 384 ISSN 1857-5293
Received: November 13, 2007 UDK: 004.942
Accepted: December 2, 2007

Original scientific paper

MODELING THE STUDENT’S APPLICATION PROCESS
USING THE NUTSHELL APPROACH

Bisera Kajmakoska, Vladimir Dukovski

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

A b srta c t: This paper describes modeling of an already existing application for the new study year (winter semester) at the
Faculty of Mechanical Engineering in Skopje. The paper is based on the use of a so-called Nutshell approach that allows defining the
already existing processes, their visual presentation (graphs, diagrams) and creation of scenarios for improvement of the processes (if
it is necessary). The paper shows the modeling made on the basis of the implemented changes in the processes using the Nutshell
approach as a technique for detecting process characteristics for how it was (as-is), how it is going to be (to-be) as well as to define
the actors in the process. In the Nutshell approach different visual aids are used.

The data presented in this paper have been based on various materials from the Faculty of Mechanical Engineering, as well as
the consultations made with people involved in the process of application forming.

Key words: modeling; process; Nutshell approach;
swimlane diagram; changes

Pesume

MOJEJIHUPABE HA TTIPOHECOT 3A CTYAEHTCKO AIIVIMIIAPAILE
CO IPUMEHA HA TPHOAOT ,NUTSHELL*

Bucepa Kajmakocka, Bnagumup Jlykoscku

Mawuncku gparyaitieiti, Ynusep3auiteiu ,,Ce. Kupua u Meitioouj*,
. gpax 464, MK—-1001 Ckoiije, Peiiybauxa MakxedoHuja
bisera@mf.edu.mk

Kunyunn 360poBu: Mozenupame; npouec; npuoa "Nutshell"; Swimlane-aujarpam; npomesu

OBaa cTaTuja OIHMINyBa CHMYJalldja Ha MOJCIMpame Ha BEKEe [OCTOCH MPOIEC HAa CTYJCHTCKA alUIMKalMja 3a HOBa yueOHa
roguHa (3UMCKH cemecrtap) Ha MammuckuoT ¢dakynrer Bo Ckomje. Crarujata ce Ga3upa Ha IPUMEHA HAa TaKaHAPEYCHHOT MPUOL
kopynka ox opes* (Nutshell approach), koj oBo3MoxyBa nepuHHpame Ha BeKe MOCTOJHUTE MPOLIECH, HUBHO TMPETCTABYBABE CO
BU3YEJIHH TEXHUKH (rpadMKOHH, IujarpamMu) U KpeHpambe Ha CLCHapHja 3a MoAo0pyBambe Ha MpolecuTe (IOKOJIKY Toa € MOTPeGHO).
Bo oBaa craruja cuMynanujaTa ¢ HalpaBeHa Bp3 OCHOBA Ha BEKE HMILIEMEHTHPAHU IIPOMEHH BO TIPOILIECUTE, OJHOCHO CHMYJIMpaHa €
TeXHHMKaTa Ha KOPHUCTEHhe Ha mproaoT ,,Nutshell” Ha Beke yCBOCHHTE IPOMEHH CO LIS Ja C& BOOYAT KAPAKTEPHUCTHKUTE Ha MPOLECOT
KakoB O (KakoB LITO €) U KakoB Ke Ouze (BO HAIIMOT CIIy4aj Beke HMILUIEMEHTUPAH: 1a Ouzie), Kako U Ja ce IepUuHIpaaT akTepuTe
BO mpouecor. IIpu ynorpebara Ha npuoaot ,,Nutshell kopucTeHH ce TEXHHKH 3a BU3YCIHO IPETCTABYBAKE HA MPOLIECHTE KOH CE
HEOIIXO/IHA alaTka BO IPOLECOT Ha MofieNupae. Bo oBaa craruja e ynotpeOyBaH TakaHapedeHHOT OaseH (Swimlane) nujarpam.

3a mojaTonuTe U3HECEHH BO OBaa CTaTHja ce KOPUCTEHU MaTepHjaiad ox MammHCKHOT ¢akynrer Bo Ckomje U ce KOHCYITH-
paHU JHIa AUPEKTHO MHBOJIBUPAHHU BO IIPOLECOT HA popMHparbe Ha IPOMEHHUTE Ha alUTMKaLHjaTa.
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IMPACT OF PERIODIC CHANGING DEMAND TO SUPPLY CHAIN INVENTORIES

Borut Buchmeister’, Marjan Leber’, JoZe Pavlinjek?

'University of Maribor, Faculty of Mechanical Engineering,
Smetanova 17, SI — 2000 Maribor, Slovenia
2INOKS d.0.0., Goricka 150, Cernelavci, SI — 9000 Murska Sobota, Slovenia
borut.buchmeister@uni-mb.si

Abstract: Many companies achieve significant competitive advantage by the way they configure and manage their supply
chain operation. In Supply Chain Management, the overall supply chain evaluation needs to include the bullwhip effect. It represents
the amplification of the order variability in a supply chain. It is understood that the demand forecast variance contributes to that effect
in the chain. With this understanding, the authors experimented with a case of changing demand in periodic 10 % increases and later
in the same decreases. Four inventory control policies (P) for both stages in the chain have been studied: to keep in stock, i) one pe-
riod’s demand at both stages — Py, ii) two periods' demand at both stages — P»,, iii) one period’s demand at the first stage and two
periods' demand at the second stage — P,, and iv) the opposite as before — P,;. Increasing variability of production orders and inven-
tory levels up the supply chain is evident. The effect indicates a lack of synchronization among supply chain members because of
corrupt key information about actual demand. Possible actions concerned with coordinating the activities of the operations in the
chain are described.

Key words: supply chain; inventory control policy; demand fluctuation; bullwhip effect
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BIIMJAHUETO HA ITEPUOIWYHO ITPOMEH/IMBUTE ITIOTPEBU BP3 3AJIMXUTE
BO CHABIYBAYKUWTE CUHIINPU

Borut Buchmeister!, Marjan Leber?, JoZe Pavlinjek?

University of Maribor, Faculty of Mechanical Engineering,
Smetanova 17, SI — 2000 Maribor, Slovenia
2INOKS d.0.0., Goricka 150, Cernelavci, SI — 9000 Murska Sobota, Slovenia
borut.buchmeister@uni-mb.si

Knyunu 300poBu: cHaGyBauKy CUHIIUD; IPUHIUIY Ha YIPaByBambe cO 3aIuxy; (hIyKTyUpame Ha IobapyBambaTa;
,»KaMIIIK" epeKT

T'onem Opoj KOMIIaHWKM MOCTUTHYBAaT 3HAYMTEIHA KOHKYPEHTCKA MPETHOCT MPEKy MPHUCIOCOOYBakhe U YIPAaBYBakhe
Ha oNepanuuTe BO CHAOMyBauyKUOT CHHIMp. BO ynpaByBameTo Ha CHAOMyBauKHUTE CHHIIMPU BKyMHATa MPOLEHA Ha CHAO-
MyBauYKHUOT CHHIUP Tpeba Jla ro BKIYYH U ,,KaAMIIHUK -e(peKToT. Toa ro mpeTcraByBa MpOUIMPYBAKHETO HA BapHjal[UATEe HA
HapaykKuTe BO CHaOMyBAaYKHMOT CHHIIMP. JacHO e jieKa BapupameTO Ha MPOTHO3aTa 3a MOTpeOHMTE MPHUIOHECYBa 3a OBOj
edekT. Bo oBaa cMucia, aBTOpHUTE HCTpaxyBaa clydaj coO MPOMEHINBA MOTpe6a Off MEPUOMYHO 3rOJIEMYBalkbe M HAMATY-
Bame o 10%. IIpoyueHu ce YeTHpH MPHUHIMIN Ha YIpaByBarbe co 3amixu (P) 3a IBe HUBOA BO CHHIIUPOT: 3a[]P3KyBame BO
ckiaj, 1) morpeda oy eficH meprop 3a Bete HuBoa — Py, 2) moTpeba of ABa mepuopa 3a asete HuBoa — P,,, 3) morpeda of
eJIeH NIepHoj 3a IPBOTO HUBO H [IBa IIEPUOJIa 32 BTOPOTO HUBO — Py, 1 4) cipoTUBHO Ha NPETXONHOTO — P,,. 3ronemyBameTo
Ha BapHpameTO Ha HAPAYKUTE U 3rOJIEMYBakETO Ha 3aIMXUTE 3HAUUTEIHO IO 3rojieMyBaaT cHaOyBaukuoT cuHump. Edexk-
TOT MOKaXyBa HETOCTUT OfI CAHXPOHH3allKja OMel'y WICHOBUTE Ha CHAOMYBAUKUOT CHHIIMP, MOPAd HETOYHU KITYYHH UH-
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¢popmanuu 3a TekoBHUTE NOTpeOu. [Tokpaj oBa, IpeTCTaBeHN ce MOKHUTE aKI[UK KOHU ja 3eMaaT IpeBUjl KOOpUAUHalKjaTa
Ha aKTMBHOCTHUTE Of] ONlepalluuTe BO CHHIIUPOT.

Mauwu. unxc. — Hayu. ciiuc., 26 (2), 81-23 (2006)
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A bstract Very frequently we must answer some important requests for offers, generated for individual or batch
production, for example: a great number of requested offers for production of products at once, small batches with very rare
repetition, frequent changes of priorities during production, short deadlines of delivery, market demands for approaching prices of the
individual or batch production near the prices of mass production, etc. The purpose of this research was establishing possible
connections between sketch features and necessary production times for manufacturing products. Research of the connection between
production time and features of products gives us as a result the technological knowledge base and the regression equations.

Key words: fast process planning; technological knowledge base; stepwise multiple linear regression

Pesume

3ABP3AHO IPECMETYBAIBE HA ITPON3BOJHO BPEME KAKO OVIYYYBAYKA
NNOAJPIIKA HA BPEMETO 3A UCITIOPAKA 1 HA ITPOU3BOJHUMTE TPOIIOIIN
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Knyuynn 300poBu: 3a0p3aHO IPOEKTHPakE Ha TEXHOJIOUIKHY MPOLIECH; TEXHOJIOMIKA 06a3a Ha 3HACHE;
MOBeKeKpaTHa JINHeapHa perpecuja

CoBpeMeHUTe Na3apHy YCIIOBY ja IeTepMUHApaaT notrpebdaTa off 6p3 OAroBOp Ha GapamaTta Off KIIMEHTHUTE 3a IOHYAN
TeHepHpaHH Ha TMOCJMHEYHO WM MAlOCepUCKO TNPOU3BOACTBO, KAaKO IITO ce Ha mpuMep, rojem Opoj Oapama 3a
IIPOU3BOJICTBO HA OJIICIIHA IIPOU3BOJY CO MaJla MOKHOCT 3a IIOBTOPYBAaE, JUHAMUYHN N3MEHHU HA IPHOPHUTETUTE BO TEKOT
Ha TPOM3BOJICTBOTO, KPaTKN POKOBH 3a HCIOpaKa, Clefielbe Ha OapamaTa Ha Ma3apoT BO OHOC HA LEeHWTE UTH. Bo
HCTPaXyBameTO NPUKasKaHO BO OBOj TPYA € TNpeIoXkeHa MOXHa KOHEeKIHWja MoMely OCHOBHHM OONMIHM Of KOW ce
Mofienupaat (GaMUIIMA Ha MPOM3BOAM M MPOM3BOTHOTO BpeMe 3a m3paboTKa Ha MPOU3BOJMTE, MPU IITO KaKO Pe3yJTaT €
reHepupaHa TeXHOJOImKa 6a3a Ha 3HaeHma.



