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1. Onuc npodaeMa Koju ce peliaBa TEXHHYKHMM pellieHmheM

3aBpirHa oOpajga MeTana U HeMeTana KOTpJhamkeM ajlaTa 1Mo MOBPIIMHY MpeaMeTa odpane je
mporec oOpaje Ha XJIagHO 0e3 CKHUJama CTPYroTHHE. AJIaT KOjH ce MPH TOME KOPHUCTH UMa
KYIJIMILY, IMCK WJTM BaJbaK Kao PaJHH CIEMEHT KOjH je y KOHTAKTy ca MaTepHujalioM IpeaMera
oOpaze. Y 3aBUCHOCTH O] 00JIMKa paJIHOT eJIeMEHTa KOHTaKT u3Mel)y anara u npeamera oopaze
je y Ta4KH, OJTHOCHO Y OKOJIMHM TauyKe y CIy4ajy Jia c€ KOPUCTH KYIJIMIA, OJTHOCHO 110 JINHUjU
y Clly4ajy Jla ce KOPHCTH JIUCK WM BaJbak.

Kopumrhemem Kyriuiie, Kao paJHOT IEMEHTa ajaTa, IIOCTUXKY C€ BUIIIM KOHTAKTHHU MPUTUCLIU
M TO C€ JeJJHOCTaBHO MOJKE J0Ka3aTH MpruMeHOM Hertz-ose Teopuje o y3ajaMHOM NPUTHCKY JIBa
tena. KoTpibameMm pamHoOr ejleMeHTa ajara 1o MOBPIIMHHM IpeaMera oOpaje ce MO0jaBIbyjy
BUCOKH KOHTaKTHHU nputucuu (Hertz-oBu nputuciu) Koju npeBasuia3e BPEIHOCT HAIIOHA HA
IPaHULM TeuYeHa Ma J0Ja3u [0 IUIACTUYHOI TeueHa Marepujaja y MOBPIIMHCKOM CIIOjy.
BpxoBu HepaBHHHA, [TO]] ICjCTBOM KOHTAKTHUX MPUTHCAKA, IOYUIbY J1a TEKY, MOMymaBajyhu
nonuHe y npodrily XpanaBoCcTH U pa3Masyjy TEKCTypy XpalaBe MOBpILIMHE M00o0sbIIaBajyhu
CHY TJIATKOCT.

Ha ®axynrery nmxumepcknx Hayka y Kparyjesmy ce ox 2011. rogune Bpie ncTpakuBama
3aBpIIHE oOpaje MeTajga M HeMmeTrana KopHuIIhemeM ajaTa BHUCOKE KPYTOCTH 3a o0Opany
KOTpJbambeM KYIJIHIIE 110 MOBPIIMHM IpeaMeTa oopasie. Ca THM y Be3H je 00jaBIHeHO HEKOIHKO
pazoBa y NPECTHKHUM CBETCKMM YacOIMCUMa U PE3YydTaTH KOjU Cy IMOCTUTHYTH Cy Ha
3aBHJIHOM HUBOY.

V OKBHpY MOMEHYTHX UCTPaXKMBakba Cy N3BPIICHE OTICeXKHE aHalu3e mocrojehux pemiema anara
3a 00paay KOTpJhambeM KyTJuile kKao U MoryhHoctu ontummsanuje npomeca. Ca TUM y Be3n
Tpeba MOMEHYTH Ja pa3Boj ajlaTa 3a 00pajy KOTpJbamkheM KYTJIHUIE 3aXTeBa MMILIEMEHTAIIN]Y
3Hama U3 MHOTHX 00JIacTH HayKe W TexHHKe. [la Ou ce Kpeupano caBpeMEeHO pelleHhe OBAKBE
BpCTE ajiata MOTpeOHO je, Mopea MHXKEHEPCKUX, 0a3MYHO TEOPUJCKUX U HH(YOPMATUUKUX
3HaWba, UMIJIEMEHTHPATH U BHUCOK HHMBO TEOPUJCKMX 3Hama M UCKYyCTBa U3 YCKE 00JIacTH
pa3Boja pe3HUX ajnara, obpazge nedopMHCAkEM U ONTUMH3AIMje MPOU3BOJHMX IpoIleca.
Pa3Bojy caBpeMeHoOr ajiaTa NpHILJIO Ce ca HAyYHOTr acneKkTa y MHOruM chepama. IloctaBmenn
Wb je pa3Boj ajaTa 3a o0pady KOTpJbambeM KYIJIMIE MO0 MOBPIIMHHU MpeaMeTra odpaae U
ONTUMM3AIIMja peKUMa IPOU3BOIHOT Ipolieca 3aBpiIHe 00pajse. OBaKBO CBEYKYITHO pellleHe
Tpeba J1a ce Tulacupa Ha Ipe cBera gjomahem Tp)KUIITY a HOTOM U MHOCTPAHOM.

VY npBoM KOpaky, Ha HaAyYHOM HMBOY, NIPUKYIUbEH je U oOpaheH Benuku Opoj uHpopmaiyja
Be3aHUX 3a nocrojeha peumema, cnennpuyHe 3axTeBe, MUIUUbEHA U CIUYHO. M3BpiieHa je
aHaJIM3a CBUX JOCTYNHUX MH(OpMalMja U AOUUIO ce 10 ojapeheHux 3akjpyyaka y Be3u ca
nocrojehM KOHCTPYKTHBHUM H3Bea0ama anara.

VY cneneheM Kopaky je KOHIMIIMPAHO PEIICHEe anaTta BUCOKE KPYTOCTH 3a KOJU C€ cMaTpa Jia je
y MHOTOMeE TIOBOJbHH]€ Y OJIHOCY Ha TocTojeha pemiera. M3BpiieHa je u3pajaa mpoToTuna anaTta
BHCOKE KPYTOCTH HAMEHEHOT 3a 3aBpINHY O0paay KOTPJbalkeM KYTJIHIE 10 IOBPIIMHU
npeamera oopajie U U3BeIeHa Cy MHOTOOpOjHA eKCIIEPUMEHTAIHA HCTPAKUBAA.

OntuMu3zaigja oBakBe BpCTE 3aBpIIHE 00pajie je BeOMa KOMILIEKCaH MpooieMm.



2. Crame pelieHOCTH NPo0JieMa y cBeTy — IPUKAa3 H aHAJIU3a noctojehnx
peliema

VYkonmuko ce y3me y o03up na mocrojeha pemema anara (yHKUMOHMIIY HA MPHHLUIY
KOHCTaHTHE CHJIC KOja C€ PaJHOM EJIEMECHTY CaoIIlITaBa IIyTeM ONpPYXHUX MEXaHHW3aMma WIIN
nomohy ¢uiynga moa NPUTUCKOM OHJA CE ONTHUMH3alKja MOpa BPIIUTH MOCEOHO 32 CBAKU
Matepujan npeamera oopaae. Cuiia KOjoM ce TIOCTHXKY ONTUMATHH PE3yATaTH KO MpeaMeTa
oOpajie 011 jeiHe BpCcTe MaTepyjaia ce OJHOCH CaMo Ha Taj MaTepujasl. YKOJIUKO Ce ONTHMAalTHA
BPEIHOCT CWJIC TPUMEHHU 3a JPYry BpPCTY Marepujajia W3Ja3Hu pesyiaratu Hehe Outh
MaKCHMHU30BaHHU.

Ca 0BOM YHMHIECHHUIIOM Ha YMY jaCHO j€ Jia je 3a ONTHMHU3AIH]y 3aBpIIHE 00paae KOTPJbamkbeM
KYTJIMIIC 110 TIOBPIIWHY MpeIMeTa 00pajie HeoMmxojaH BeoMa OICeXaH pajl Koju he yKibyuuTu
BEJIMKU Opoj eKcliepuMeHara 3a CBaku MaTepujai npeamera odpane nocedHo. HeomxoaHo je
pa3BUTH €HOPMHO BeNUKy 0a3y mojaTaka koja he y cebu campikatu uHdopmainmje o Beoma
BEJIMKOM OpOjy pa3IMuMTUX MaTepHjajia ¥ 3a CBaKH O] FbUX MTOHABJbATH IPOIIEC ONITUMU3AIIH]E.
OBakaB Tpoliec 3aXxTeBa BeOMa ITYHO BpPEMEHA M 3aXTeBa BeOMa BEJIHMKH OpOj pa3iIn4YMTHX
pecypca TMOYEB O/ CaMHX allaTHUX MallMHA W ajlaTa ma JI0 HeOPOjeHO MHOTO Pa3IMYMTUX
y30paka marepujana. AKO ce CBE TO y3Me y 003Up M aKo ce MMa Ha yMy Jia C€ KOHCTaHTHO
pa3BHjajy HOBH MaTepHjalid IpoIiec ONTUMH3AIH]e TOCcTaje OECKOHAYHHU IPOLIEC.

MehyTtum, mopexa cuie KOjoM ce Kyriivia MPUTHCKA O MOBPLIMHY IpeaMeTra odpaze, Koja je
JOMUHaHTaH (aKkTop KOjUu yTude Ha (pMHAJIHE pe3yJiTaTe, HOCTOje U APYTH IapaMeTpH odpaje
a To cy Op3WHa KOjoM ce Kyrimna kpehe mo moBpmmHU mpeamera oOpaje, MmocMak u Opoj
nposasza. CBakM 0]l OBUX IapameTapa uma ojpeleHu yTH1aj Ha pe3yiaTyjyhy MoBpLIMHY, Ha
MpUMEp MOCMaK, HAjTIOBOJHHUJU PE3YJITATH C€ TOCTIKY Ca HIDKAM BPEJHOCTHMA IMOCMaka
MehyTUM W TO HMje MpaBWJIO jep y oJpeheHuM ciyuajeBUMa Ce CHUXKAaBambeM BPEIHOCTU
MoCMaka He yTH4Ye JI0JIaTHO Ha M00OJbIIamke MMOBPIINHCKE XpanaBocTH odpaleHe moBpimHe,
a Yak J10ja3M | JI0 noropuama. To ce Moxke 00jaCHUTH caMOM IIPUPOJIOM Iperieca oopaje a
TO je JJa BPXOBU HEpaBHUHA IOJI JI€JCTBOM CHJIE MOYHMIbY Ja TeKy MONywaBajyhu nonuHEe y
npo¢uily XpanaBocTH, Mel)yTHM aKko Cy JIBa CyKIIECUBHA Tpara Kperama Kyriuie Oa1cka Moxe
nohu /10 0jaBe BUILIECTPYKOT T€UeHa MaTepHjalia a MaTepujai Koju je Beh momyHuo qoauHe
MOYUH-E J1a Ce MpesiuBa O0YHO U peMETH TEKCTypy oOpal)eHe nmoBpiIMHE Koja je hopMHUpaHa y
MIPEAXO0HOM TpoJia3y anata. bpoj mponasa takohe nma yTunaj Ha puHaIHY TOBPIIMHY U TO C€
IIpe CBera orjieza y ToMe J1a yKOJIMKO ce MPeKopayd ONTHUMaIHU Opoj mpoia3a Moxe 1ohu 10
10jaBe JhYIITEeHa MOBPIIUHCKOT cioja. OBa 1ojaBa je mpe cBera KapakTEepUCTHYHA 32 TUIIOBE
ajlaTa KoJl KOjuX Mopeja KOTpJbama KyTJIHUIlEe TOCTOJU U U3BECHU HUBO KIIU3amha.

MHoru ayropu Koju cy ce 0aBwiM MpoOJIeMAaTHKOM ONTHMHU3AlMj€ OBAaKBE BPCTE 3aBpIIHE
o0pajie cy KOPUCTIIIN Pa3IMuuTe METOJIe KaKo OM CKpaTUJIM BpeMme NOTpPeOHO Ja ce MpoLec
ontumusuje. C tuMm y Be3m kopumiheHa je Taguchi texmmka, RSM (Responce Surface
Metodology) merononoruja uta. Ha Taj HauMH ce y M3BECHO] MEPH MOXKE JIMMUTHpATH OpOj
eKCIIeprMeHaTa ToTpedaH Ja ce MpoIeC ONTUMHU3Yje ald M Jajbe OcCTaje moTpeda 3a
nocrojameM 0aze nojaraka y kojoj he ce cse Te nH(popMaIyje moxXpambuBaTH.

Paznuuutu ayropu cy pa3BUIIM aHAIUTUYKE MOJIEJIE TIPBOT, APYTor ¥ BUILIUX PEI0Ba KOjUMa ce
MOJKe MpeIBUACTH (PMHATHA XParaBOCT NOBPIIMHE M M TaKBU MOJAEIH C€ MOTY KOPUCTHTHU



camo 3a oarosapajyhe rpyne marepujana. [lopen Tora yBohenu cy v pa3nuuuTH GaKTOpH, H.IIP.
daktop burnishing-a, anm u nmame ocrtaje morpeba 3a wu3BohemeM BenHMKOr Opoja
eKCIICPHMEHATA.

VKOJMKO ce CBe OBO y3Me Y 003Up JJ0JIa3H ce J0 3aKJbydKa J1a YKOJINKO Ce KOPUCTH ajaT BUCOKE
KpPYTOCTH ONTHMHM3AIIM]ja MOXKe OMTH ypal)eHa Ha MOTIYHO ApyrayujeM NPUHLUIY. 3a pa3iuKy
O]l ajaTta ca ONPY)KHUM MEXaHW3MOM KOjH (YHKIIMOHMIIEC HAa MPUHLUIY KOHCTAHTHE CHJIC
aJlaTOM BHCOKE KPYTOCTH C€ MOXKE BpPIIMTH 00paja Koja (YHKUMOHHWIIE HA MPUHIHUILY
OINITHMAJIHE TyOWHE MPOANpamka KyTJIHIEe Y MaTepHjall mpeamera oopase.

3. CymITHHA TEXHHYKOT peliemna

Teopujcku ce pazmarpa npoiec o0pajie KOTpJbakbeM KYIIIHIIE MO MOBPIIMHU IHIMHIPUIHOT
npeaMmera oOpaje OJHOCHO KOTpJhamke KYIJIMIE 0 HEpaBHMHAMa MpeaxoaHo obOpalhene
noBpmuHe (ciauka 1). OOpana ce W3BOAM alaTOM BHCOKE KPYTOCTH M OJpeheHe BelnmuuHe
MPEYHUKA KyrJIHIe. Y 3aBUCHOCTH OJl BEIUYHMHE pajJHjyca KyTJIUIle, KOpaka HEpaBHHHA U
00JIMKa HepaBHUHA KOHTAKT KYTJIMIIE ca MPEeIMETOM 00pajie 3alounbe 10 jeTHOM WU BHIIEC
BpXOBa HEPABHHHA.

y opt

Cnuka 1: Teopujcka aHanm3a mporeca 00pajie KOTpJbamkbeM KYTIIUIIE TI0 MOBPIITUHU TTPeIMETa
o0pajie 3aCHOBAHOT Ha KPYTOM CHUCTEMY ajlaTa



[Tocmatpajyhu cnuky 1 KOHTakT ce OCTBapyje y OKOJWHU Tadaka M1, M> ... Mn. Tokom
poAupama Kyriuie y 1youny npoguia mo paBHUMa Koje cy napaiente ocu OO1 KOHTaKTHa
MOBpIIMHA U3Mel)y Kyriuie U HepaBHUHA ce rnoBehaBa. 3a 3a1aTy BpeTHOCT OMEpama anara
Yi y 1yOuHy HepaBHIHA O] HeKe pe()epeHTHE TauKe Ha anaTy WM MAllMHUA BaXKU HEjeJHAYNHA:

F(y) 2 F(i-1) 2 F(y2) = F(y1) (1)

rae cy: F(yi), F(yi-1), F(y2) u F(y1) — BpenHocTu cuiie Koje 0OAroBapajy Imomeparby ajara 3a
KoopauHare Yi, Vi1, Y2 1 Y1.

Ykonuko ce xenu noctuhyu MakcuMaaHu Moryhu kBanuTeT oOpaleHe MOBpILIMHE OHJA ce
JIOTUYHO Hamehe nuTame 0 Koje BPeTHOCTH KOOpUHATE IOMepama ajnaTa Yopt ajlaT Tpeba aa
npojape y 1yOuHy HepaBHUHA.

Jenan on Moryhnx MoAcCIa TCUCHA MaTCpI/IjaJ'Ia Y 30HH KOHTAKTa TOKOM IIponeca o6pazle
KOTPJbalkbEM KYITIMIC IO IHMOBPIIMHU ITPEAMCTA o6pa):[e je JaT Ha CJIMIOHU 2. Ycnen BUCOKUX
BpCAHOCTHU KOHTAKTHHX IIpUTHCAKA KOjH IMpCBa3nIa3c HAIIOH Ha I'PaHUIN TCUCHA MaTeijaJIa
npeamMeTa o6paz[e J0JIadl JO0 TCUYCHAa MaTepI/Ijana BpXOBa HCPABHHHA KOjI/I rnomyJbaBa

ynyoibema y npoduiy.

Crnuka 2: 30Ha KOHTaKTa ¥ MPEANOCTAaBJHEHH MPABIH TeUCHA MaTepHjasa



Ca noBehameM BpeHOCTH KOOPAMHATE MPOAUpama anara 'y y 1youHy npoduia ce moehasa u
CTETleH MOIMYHhEHOCTH J0IMHA, OTHOCHO YayOJbema, npoduia. [lpeamnocrasiba ce qa BemuunHa
npoaupama anara Tpeba na Oyne oapeheHa Ha OCHOBY MPEIXOIHOI CHUMama Mpoduia
XpanaBoOCTH MPEIX0AHO oOpal)eHe moBpIIMHe, OAHOCHO J1a Tpeba /1a ce 3a10BOJbHU YCIIOB:

y =R, 2

rze je: R, — MakcuMaiHa BUCHHA HCIIYeha Mpoduiia mpeaxoaHo obpahene nospumne

Kao nocnenuiia oBor ycioBa ce MOXKe MOCTaBUTH MPUOIMIKHA jeTHAKOCT TIOBPIIIMHA:
P vi = P, pi (3)

rae cy: Pyi — MoBpIMHA i—Te T0JKMHE y OAHOCY Ha Cpe/tby JUHU]Y npoduia u
Ppi — MOBpIIKHA I—TOT HCIYITYCHa Y OJJHOCY Ha CPE/ibY JIMHUJY mpoduia

Jeqnaunna 3 ce MOJKe HAIlMCATH Kao:

L

j f (x)dx ;ff(x)dx (@)

0 f(x)<0 f(x)>0

JacHo je ma kpuBa mpoduia npenxoaHo oopalene moppimHe HeMa aHATUTHYKY QYHKIH]Y f(X).
Mehytum cBu caBpeMeHM ypehaju 3a Mepeme XpamaBoCTH Jajy HHU30BE HYMEPUUYKHX
BPEIHOCTH Ha 0a3u Kojux ce, KopuinhemeM oaroapajyher mporpamckor makera (Software),
MOKE€ TPOBEPUTH YCIOB O MPUOIMKHO] JETHAKOCTH MOBPIIMHA HCIyNUYEHa U YyAYOsbeHa
npoduna xpamaBoctu. IIpenmocraBka mpeMa Kojoj ce NMPHUOJMIKHO MaKCUMaTHU KBaJUTET
oOpaljeHe MoOBpIIIMHE MOCTHKE MPEeMa YCIIOBY Jia MpOJAupame anara Tpeda na Oyne 10 nyonHe
MaKCHMAaJIHOT MCIy4ema HepaBHUHA Rp mpeaxoaHo oOpaleHe moBpiivHe, MITO MPUOIUKHO
UCIyHaBa YCJIOB O JeJHAKOCTH MOBPIIMHA UCIYMYeHka U yayOJbema npoduiia, ce 6asupajy Ha
cieaehuM ynmbeHuIama:

e Marepujary Koju Te4e HU3 HUCIYITYeHha Ha mpoduiny Tpeda 06e30eauT oapehenn
npoctop y koju he ce cmectutu (cimmka 1). YCiIoB O jeIHAKOCTH TMOBPIITHHA
ucnymnyema u yayosbema npoduiia Teopujcku oMoryhaBa HCTOBPEMEHO CMAbEHE
BUCHHE Ucynuerwa Rp 1 BUcuHe (01HOCHO NyOuHE) yayosbema Ry.

e Kana ce anmat, 0THOCHO KyTJIUIIa, TIOMEPH y OJTHOCY Ha HEKH peepeHTHHU TIOI0XKA]
Ha ajaTy WiK MallliHU NpemMa AyOMHH npoduia 3a BETUYUHY Yopt MaTEPHjall KOJU
Tedye ca UCIymuewa npoduia ucnymana yayosbewma npoduna u Hehe cTBapatu
3HayajHa J0JaTHA UCITyITYeha Ha MPoduiy.
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Tedeme MaTepujana ucymuema npoduia, ce HajBepoBaTHU]jE, y HajBeho] MepH OJIBHja Y BUTY
mpema 1 ckpahema uermyniema. OBa TBpIba ce 00pas3iaxe MpearnocTaBKoM Aa pe3ynryjyha
KOHTAaKTHA cuJia cabujama MaTepujaja UCIyMYeHa, 300T BEIMKOT OJTHOCA PaJIijyca KYTIIHIIE U
peaTHO MaJIMX BPEIHOCTH KOpaKa HpEeaXOJHE 00pajie BEpOBAaTHO MMa MpaBall MPUOIMIKHO
HOpMaJlaH Ha cpeamy JuHHjy npopuia (cnuka 1). Ca TUM y Be3u je peanHo, 6e3 003upa Ha
CTOXaCTHUYKY JTUMEH3Ujy mpodmuna mnpeaxomHo oOpaheHe moBpmvHE, OYEKWBATH Ja he
MpeiokKeHa MeTofa oopaje, 0a3upaHa Ha KPYTOM CHUCTEMY ajiaTa, Y OJHOCY Ha alaTe Koju
(GYHKIMOHMINY Ha NPUHIMITY KOHCTAaHTHE cuje, AaTu Behe edekrTe Mo muTamy KBaJTUTETa
obpahene moBpuHe. AaTH KOjU (QYHKIIMOHUIILY MO MPUHIUIY KOHCTAHTHE cujie (ajlaTH ca
OIPY>KHHM MEXaHH3MOM ) 300T IPOMEHJBHBE BPETHOCTH OTIIOpa MaTepHjalia peaMera oopaie,
OCLIMITYjy 3HAYajHO OKO TpaBe JIMHHU]E, IITO caMO MO ceOW TeHepHIle HOBE HEpPaBHUHE U
BaJIOBUTOCT mpoduia.

4. JleTa/baH ONMUC TEXHUYKOT peliemha

TexHUUKUM pelleHheM Ce YBOJAM HOBHM KOHIIENT ONTHUMH3AIMje IMpolieca 3aBpIIHE 00paje
0a3upaHor Ha KOTPJbaly KPYTOT ajlaTa Mo MOBPIIMHU MpeaMeTa o0paje. 3a pa3iauky of ajnaTta
KOjU (DYHKIIMOHUIITY HA MPUHIIMITY KOHCTAHTHE CUJIC TIPUMEHOM ajlaTa BUCOKE KPYTOCTH MOXKE
ce BpWIUTH oOpana Koja (HYHKUMOHHILE HA MPHUHIUIY KOHCTaHTHE AYOWMHE IEeHeTpaluje
KYTJIMIIe y MaTepHjall IpeaMera oopaie.

OBakBUM HAaYMHOM ONTHMH30Baba CE CIMMHUHHINEC BEIMKH OpOj EKCIepUMEHaTa KOju Cy
HEOIMXOJHU Kako O ce jouuio g0 oxarosapajyhe Bpeanoctu ontumanHe cuie. Ckpahyje ce
BpeMe MOTPeOHO 3a TOCTU3ame ojroBapajyher kpamurtera oOpaljeHe MOBpIIMHE ca acleKTa
no0oJpllakba MOBPUIMHCKE XpamaBocTd. Enumunume ce morpeba 3a mocrojameM Oasze
nojaraka ca uHpopmaljaMma Koje ce 0JJHOCE Ha CBaKU MaTepHjasl MoceOHO.

OnTumuszanyja mpereca 3aBpIIHE 00pajZie KOTPJbamkeM KYIJIMIE MO MOBPIIMHU MpeaMeTa
o0Opajie ce MPUMEHOM OBOT pElIeHha CBOAM Ha oJpehuBame qyOWHE MEeHEeTpaluje Kyriaule y
Marepujai npeameta oopaze. Jla 6u ce ogpenuna oarosapajyha BpeIHOCT 1yOMHE TIEHETpaIlije
Kyriidie y marepujan mnpeamera oOpaje NOTpeOHO je U3BPUIMTH CHHUMame Mpoduia
XpamaBocTH NpeaxoaHo odpahene mospimHe. Ha ocHOBY mojartaka ca ypehaja 3a mepeme
mapamMeTapa XparnaBoCTH Ce BeoMa JIaKko, YKOJIHMKO TO caM ypehaj He ypaau ayTOMaTCKu, MOXe
OJIpEIINTH MaKCHMaJIHAa BUCHHA HEPAaBHUHA O] CPEIhe JINHU]je PpoQHiia, OJHOCHO MaKCHMaITHA
BHCHMHA MCTTyIT4emba mpoduia R,. Toxom oOpaje je moTpebHO 1a ce uciyHu cnenaehu ycnos:

rze je y — AyOuHa npoaupama (IeHarpaiuje) Kyriuie y Mmarepujai npeamera oopase

C o03upom J1a caBpeMeHe ajaTHE MalluHe, OMJIo Ja je ped O CTPYry WIH TJIOJaluIH, UMajy
MOryhHOCT 3ajiaBama MoMepama ca KOPakoM O/ jeHOT WJIM BHILIE MHUKPOMETpa HCIYHEHE
OBOT' yclloBa He OM Tpebaso Ja mpejacTaB/ba HUKaKaB J0AaTHU MpoOieM. OBUM TEXHUUKUM

7



peliemkeM ce TTOCTHIKY KEJbEHU PE3YNITaTH 00pa oM Yy JeTHOM IPoJia3y Tako Ja Taj mapamerap
oOpaje TyOu 3Hauaj jep HHje MOTpeOHO BPIIUTH 00paLy y BHUIIE MPpoJia3a.

C o03upoM Ja ce NMpPUMEHOM OBaKBOI ajata W oOpaze ca mpeaepUHUCAHOM JTyOMHOM
NEeHeTpalje KyIJHMIe y Marepujay mnpeaMmera oOpaje eNMMHHUING ONTUMH3aludja JBa
napamerpa odpaje, cuia u Opoj mpoJiaza, 0cTaje ONTUMHU3AIM]jA TTOCMaKa U Op3MHE KpeTama
KYTJIUIE 110 MOBPIIUHU TpenMeTra obpage. MehyTuM y aHaIM3UpaHO] TUTEpATypH, Kao U y
OKBHPY HM3BPIICHHX CKCIIEPUMEHTATHUX UCTPAKUBamba, YOUCHO je Jia MPEOCTald apaMmeTpu
HE yTUYy MIPECYAHO Ha KBaIuTeT oOpaleHne noppiuHe. Ca TUM y Be3U OTPEOHO je U3BPIIUTH
onabup Op3uMHE KpeTama KYIJIHIe U MMOCMaKa y CKJIaay ca ajJaTHOM MAaIldHOM Ha K0joj ce
oOpana Bpmu. Ha cumu 3 je mpukaszan ¢ororpadcku mprKa3 ajara y 3axBary.

Cnuka 3: ®otorpadcku mprkas anaTa TOKOM Ipolieca 3aBpIIHe 00paie KOTPJbambeM KYTIIHIe
10 TIOBPIIMHY TIpeIMeTa 00pajie a) Ha HyMEPHUYKHA KOHTPOJIMCAHO] TJIONAIHIH 1 0) Ha
YHHUBEP3aTHOM CTPYTY

Ha cmumu 4 cy mpuka3zaHu TpeKJIONJbeHH MPO(UIM XParaBOCTH MOBPIIMHE NMPEe W HAKOH
oOpazie KOTpJhambeM KYIJIMIE MPUMEHOM TEXHHKE ONTHMH3AlMje Koja je TPEAXO0THO
Ipe/CTaBJbEHA.

Visina neravnina, um
N

o
o
o
o

Duzina profila, mm

Cnuka 4: IlpexionsbeHu npoguiiu XparnaBocTu oopaljeHe MoBpIIMHE TPe U HAKOH
ONTUMH30BaHE 00pajie a1aToM BUCOKE KPyTOCTH



5. Jluteparypa

10.

Y. C. Lin, S. W. Wang, H.-Y. Lai, The relationship between surface roughness and
burnishing factor in the burnishing process. The International Journal of Advanced
Manufacturing Technology, Volume 23, Issue 9-10, pp. 666-671, 2004

L. Liviu, N.V. Sorin, and M. loan, Effects of Working Parameters on Surface Finish
in Ball-Burnishing of Hardened Steels, Precision Engineering, Vol. 29, Issue 2, pp.
253-256, 2005

T. A. El-Taweel, M. H. EI-Axir, Analysis and optimization of the ball burnishing
process through the Taguchi technique. International Journal of Advanced
Manufacturing Technology, Vol. 41, Issue 3-4, pp. 301-310, 2009

M. H. ElI-Axir and M. M. El-Khabeery, Influence of Orthogonal Burnishing
Parameters on Surface Characteristics for Various Materials, Journal of Materials
Processing Technology, Vol. 132, Issues 1-3, pp. 82-89, 2003

M. M. El-Khabeery and M. H. El-Axir, Experimental Techniques for Studying the
Effects of Roller-Burnishing Parameters on Surface Integrity, International Journal of
Machine Tools and Manufacture, Vol. 41, Issue 12, pp. 1705-1719, 2001

X. Yu, L. Wang, Effect of various parameters on the surface roughness of an
aluminium alloy burnished with a spherical surfaced polycrystalline diamond tool,
International Journal of Machine Tools and Manufacture, Vol. 39, Issue 3, pp. 459—
469, 1999

N. H. Loh and S. C. Tam, Effects of ball burnishing parameters on surface finish — a
literature survey and discussion. Precision Engineering, Vol. 10, Issue 4, pp. 215-220,
1988

B. Tadic, P. M. Todorovic, O. Luzanin, D. Miljanic, B. M. Jeremic, B. Bogdanovic,
b. Vukelic, Using specially designed high-stiffness burnishing tool to achieve high-
quality surface finish. The International Journal of Advanced Manufacturing
Technology, Vol. 67, Issue 1-4, pp. 601-611, 2013

b. Vukeli¢, D. Miljani¢, S. Randelovi¢, 1. Budak, D. Dzuni¢, M. Eri¢, M. Panti¢,
Burnishing process based on optimal depth of workpiece penetration. Materials and
Technology, Volume 47, No. 1, pp. 43-51, 2013

S. Randjelovi¢, B. Tadi¢, P. M. Todorovi¢, Dj. Vukeli¢, D. Miloradovi¢, M.
Radenkov¢, C. Tsiafis, Modeling of the Ball Burnishing Process with a High-Stiffnes
Tool. The International Journal of Advanced Manufacturing Technology, Doi
10.1007/s00170-015-7319-4, In Printing.



Omnykom HacraBHo-HayuyHor Beha dakynrera HHXemepckux Hayka y Kparyjesiry 6poj 01-
1/2437-29 ox 02.07.2015. ropuHe, UMEHOBAaHH CMO 3a PE3EH3EHTE TEXHUYKOI pElLICHa
»OIITUMHA3ALINJA TIPOIIECA 3ABPIIHE OBPAJIE KOTPJbABLEM KYTJIULE
IO NOBPIINHU NNPEJIMETA OBPAJIE HA OCHOBY JIYBUHE IIEHETPAIIUJE
KYI'JIMIE Y MATEPUJAJI IPEJIMETA OBPAJIE“ ayropa: mumimam.umx. Carre
Panhenosuha, [Ip bBopha Bykemuha, JIp Ilerpa TomopoBuha, Bamp. mnpodecopa,
Mac.umxk.Mam. Brnamumupa KowoBuha, mumnmamiuix. bojana boranosuha, J[p Jlosuie
Vpanosuh, BaHp. mpodecopa wu [lp bpanka Tamuha, pen. mpodecopa . Ha ocHOBY
JIOKYMEHTOBAHOT IIpeJIjiora OBOI TEXHUYKOT pellierha MOJHOCHM cieneh :

MU3BELITAJ
;@H ?/%ooo;

Texuauuko pemema ,,OIITUMN3ALIUIA TTPOLHECA 3ABPIIIHE OGPAJIE KOTPJbAIBEM
KVTJIMIOE TIO0 IIOBPIIMHU TITPEAMETA OBPAJIE HA OCHOBY JIVBUHE
[MEHETPAIIMJE KVIJIMIE V MATEPUJAJI TIPEJIMETA OBPAJIE® ayropa:
mum.manLuik. Came Panhenosuha, /{p Bopha Bykenuha, Ip Ilerpa Tomoposuha, Banp.
npodecopa, mac.urx.mam. Bragumupa Kovosuha, numn.mam.usx. bojana boranosuha, JIp
Jlozunie IBanoBuh, Baup. npodecopa u Jp bpanka Tanuha, pen. npodecopa , mpukasaHo je
Ha 9 crpanuna popmara A4. Caapxu 4 rpaduykux mprkasa, o Kojux jeaHy ¢ororpadujy.
Hageneno je 10 nuteparypuux usBopa. PeannzoBano je 2015. roaune. [Ipeanor TeXHUYKOT
pelliera, CacTaBJbEH je, ope]l YBOJHUX MojaTaka, u3 cieaehnx moriapipa:

1. Onuc npobnema Koju ce pelraBa TEXHHUKAM PELICHEM,

2. Crame pelieHOCTH IIpobiieMa y CBeTy - MpUKa3 U aHajm3a nocrojehux peremna,
3. CymruHa TEXHHUYKOT pellena,

4. leraspaH OIIUC TEXHUYKOT pellierna,

5. Jluteparypa.

Texunuxo pememe mpumaga obnactu [IpoH3BOAHOT MAaIMHCTBA, YXOj 06GIACTH Koja ce
OJTHOCH Ha CaBpeMeHe TEXHOJIOTHje OBPIINHA.

Muiseme

AHanM30M TEKCTa TEXHHUYKOT peuiCwka I1oJ Ha3uBOM ,,OHTI/IMHSaHPIja IIporieca 3aBpIIHE
06paz[e KOTpJbalbeM KYIIHUIE 110 IIOBPIIHHU IIpe€aMeTa 06pa,ue Ha OCHOBY I[}’6I’IHC

NeHeTpalyje KyIJMIe y MarepHjal NpeaMera obpaae” ayropa: AUIULMAILUEK. Care
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