Projektiranje tehnoloakog procesa za "Steuersche
13"-20" Entlader

Rado aj, Kristina

Undergraduate thesis / Zavrani rad
2015

Degree Grantor / Ustanova koja je dodijelila akademsKarfogdcu ni stupar
University of Applied Sciences / Veleu iliate u Karlovcu

Permanent link / Trajna phbhttpszfHucmnsk.hr/urn:nbn:hr:128:861655

Rights / Priveapyrightaati eno autorskim pravom.

Download date / Datum pre 202803731

Repository /| Repozitorij:

( , VELEUGILISTE UKARLOVCU
Karlovac University of Applied Sciences Repository of Karlovac University of Applied

\ ¥/

Sciences - Institutional Repository

AN §epér

rd i r.ns k . h r DIGITALNI AKADEMSKI ARHIVI I REPOZITORLI


https://urn.nsk.hr/urn:nbn:hr:128:861655
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.vuka.hr
https://repozitorij.vuka.hr
https://zir.nsk.hr/islandora/object/vuka:229
https://dabar.srce.hr/islandora/object/vuka:229

9(/(8Yy,/,a7( 8 .$5/29&8
STROJARSKI ODJEL

6758y1, 678'STROJARSTVA

5,67,1$ 5%'2y$-

352-(.7,5%$1-( 7(+12/24a.2PROCESAZA
AB7(8(56&+(,%(+ 33 (17/$'(5

=$9541, 59%°

KARLOVAC, 2015.



9(/(8Yy,/,a7( 8 .$5/29&8
STROJARSKI ODJEL

6758y1l, 678',- 6752-$5679%

5,67,1$ 5%'2y$-

PROJKTIRANJE 7(+12/24.2*PROCESAZA
AB7(8(56&+(,%(+ 33 (17/$'(5

$954a41, 5%

MENTOR:

NIKOLA 4,081,064 PDJ LQJ VWURM

KARLOVAC, 2015



IZJAVA:

Izjavljujem da sm ja+ VW XGHQWLFD .ULVWLQD 5DGRBPDWLpPpQ%*
broj 0110611075upisana u YV semestar akademske godine 2014./20f&dila ovaj rad
samostalnoNRULVWHUL Véhinh@jekQnvidiriazoaje, e WW U XpQ X SddjeRU L YR
mentoUD 1LNROH, &lagiXdgstréjD i kod SUDNWLpPpQRJ j&cOTMkafaD 'DUL

mag.ing.mech.kgima se ovim putem zahvaljujem.

.ULVWLQD 5DGRp
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1HRVSRUQD MH pLQMHQLFD GD NRQVWUXNFLMD L]JYHC
HNRQRPLPpQRVW SURL]JYRGQMH =ERJ WRJD VH NRG NRQVWU.:
izvedba, kojaL]LVNXMH PLQLPXP XWURAND PDWHULMDOD L YUHP|
proizvodne opreme za proizvod koji odgdyd® RGUHYHQRM Q Bé&dMatwija iL IXQNF
konstruiranja proizRGD IXQNFLMD L WbjshahQib/oXaSsR dabtied Rojima
konsWUXNWRU QDVWRML X SUYRP UHGX aWR EROMH XGRYRONM
PRVWXSNH NR lehjetkodBjedue BdizkdineNDR L QD HNRQRPLPQRVW W
7R 1QDpL GD WUHEIR®ORPWMMR S URRNLNS B MH Lp QRNAYILE@ IDP

8 FLOMX RVWYDUHQMD WDNR SRVWDYOMHQRJ FLOMD
SURL]YRGD SRGYUJQH WHKQROR&NRM DQEDOL]L NDNR EL
W HK QR O pdirvodaRadmésno prikladnost za proizvodnju i to pWaf YHQR V JOHGL
PRIXUQRVWL YODVWLWLK SURL]JYRGQLK SRJRQD L NRRSH!

proizvodniji.

8 SUDNWLpPpQRP GLMHOX RYRJ UDGD SURMHNWLUD VH W]
3+ 3 (17/%$'(5 3UHPD GDQRP QDFUW Xpdsiupaky kadhi valdg WHK Q R (
kontrola.



SUMMARY

There is no doubt that the construction (design) of products has a great influence on the
economy of production. Therefore, in the structural definition of the product aims to achieve
performancerequiring a minimum of material consumption and processing time to a minimum
necessary manufacturing equipment for the product that suits a particular purpose and function
in development and product design, function and required performance charactafrigtees
product are the requirements that the glesi is trying to solve on the best wawyt in addition,
bear in mind the manufacturing processes that will be applied in its production, as well as the
costeffectiveness of these procedures. This mehatytou should rule over large areas of

production and its specifics.

In order to achieve this goal, it is desirable and necessary that the structure of the product
is subjected to analysis technology, in order to determine and if necessary improveld¢gchno
of products or the suitability for production, mainly from the viewpoint of possibility of its own

production facilities and cooperation, which will participate in the its manufacture.

In the practical part of this paper designs the technologicatpsdSTEUERSCHEIBE
13"- 20 "ENTLADER. According tathe draftit is made the technological process, work order

and control.
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CNC

ACC
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=18y (1-(

Numerical @ntrol

Computer Numerical Control

Auto Check Center

Functional MovemenBystem

SULSUHPQR ]DYU&GQR YULMHPH
WHKQRORAGNR YULMHPH
SRPRUQR YULMHPH

dodatno vrijeme

vrijeme potrebno za jedan komad

broj komada obradaka u seriji



1. UVOD

Industrijski QDpLQ SURL]JYRGQMH GRALYLR Mih YadikaeXx@@F X VYF
VWROMHUD 2G WDGD LSRWHAHISH RRWPAIOHVOMID RMHVWR QRYLF
iflozRILMDPD .D RifékwrRapkbiavdeli)aripremila industsiku revoluciju, istdako
MH L LQGXVWULMYV gripréribpplodlogs deRiilil XY MVGHEXMPIROREANX UHYROXF
WHPHOMD PLMHQMD LQGXVWULMVNL VLVWHP SURL]JYRGQM

tehnike i tehnologije.

Razvojem novih tehnologija i visokog stupajatomatizacije obradnih sistema ( NC, CNC,
$&& )06 SRUDVWBHEBRWHHNODRLWD QMDD WHKQRORANLK SRVWXS]
( geometrijski, kne DWVNL L WHKQRORANL PRUD ELWL WRpPQR SU
PRYMHND X S Umita] ¥ R @iQevhLpQitvodnje izuzetno velik.

'‘DNOH MHGDQ GLR SRVORYD NRML VH X LQGXVWULMVNR
PMHVWX L]JERU WHKQRORANLK RSHUDFLMD SDUDPHWDUD U]

pripremi proizvodnje.

PoYHUDQL |DKWMHYL |D VPDQMHQMHP FLNOXVD LEDGH L S
SRYHUDQMHP Nwod@aGsu \Wskoitdzvsj Lh&ve Jproizvodne filozofije, gdje proces
REUDGH QHUH RYLVLWL R pRYMHNX YHUO RGOdSADOLWHW|
RGJRYDUDMXuLK REUDGQLK VLVWHPD ]|D WDNR SURMHNWLU

10



2.352-(.7,5$1-( 7(+12/24.,+ 352&(6$

Obrada koju treba priiyeniti pri izradi strojnih dijeRYD L]YU&ADYD VH RGUHYHQL
rada. Za svaku obradu postoje kdird/ HU LWWHPGIIQWL UHALPD UDGD 1MLK

SURL]OD]H L] P Rij@XenQR&W R CBRIANRJI VLV W HADE VY DRIMLERVWD
]JDKWMHYL 9ULMHGQRVWL HOHPHQDWD UH&ALPD PRUDMX VH

MHU GLUHNWQR) KRN BRX VO R FHWIRG H  p0QHR X W LIRE UHONGRHD ROPHL P F
SRYHUDYDWL MHGQRVWDYQLP SRYLAHQMHP WLK YULMHGQF
SRVWRML IXQNFLRQDOQD |DYLVQRVW L] pHJD SURL]OD]H SR
RIJUDLDPH® MHGQRVWDYDQLNWOP §OXpBMLPREUDGL UH]DQMH
R]QDpDYD REUDGD VNLGDQMHP VWUXJRWLQH QD DODWQLP
i NDUDNWHULVWLpPQH YHOLpPLQH

- posmak alata ili obratka
- dubina rezanja,

- brzinarezanja.

2JUDQLpHQMD NRMD VH MDYOMDMX SUL WDNYRM REUDG

NDUDNWHULVWLPQLK YHOLpLQD WHKQROR&NRJ VLVWHPD S|
strojevima to su:

- snaga i broj okretaja stroja,
- krutoststroja naprave alata i obratka,
- kvaliteta materijala izrade,

- kvaliteta reznog dijela alat, itd.

11



Pored toga na vrijednost elemenattH aLPD UDGD XW 8 h X HIKDV NVHHY R 1 VLY (
GHILQLUDQH QDFUWRP W]Y PHKPOMpBND SHL|PBHMMDIM K BOYLH
UH]DQMHP VDPR HOHPH@W L N\DHRK \Rap R BV tddRk/elementi
UHALPD UDGD PRJX VH RGUHGLWL L] SDUDPHWUD WDNYRJ \
VLVWHPD X]LPDMX VH RELpPQR

- brzina rezanja,
- glavni otpor rezanj& -
-RNUHWQL PRPHQW MUHYDMD ]D REUDGX

,]JPHyX RYLK SDUDPHWD UDRG QRNGER HO HIOLHFRAFERMW D SURL
LOL RJUPRUXHQM B RV W DY LPYstEaBijie idvihx QyisnotiNhia velik teorijski i
SUDNWLpPNL ]QDpDM B8]LPDQMHP X REJLU AWR YLaAH XWMH
VLVWHPD RGQRVQR HOHPHQWH RIGIGH PIBDQUD @ DS ZERsARYH ¥ QUX R\bK
YHOLPLQX RQDHGUMMIQGIGRVYW 2YH YULMHGQRVWL GRELYD
podloga. =DGRYROMDYDMXiUH UMHADYDQMH LJLVNXMH PQRAWYI
WHKQRORANLK SRGORJD

12



217(+12/24a., 352&(6

THKQRORAGNL SURFHV MH WiR{oGiRd RGkbHP HQH BRNMW XBIBIN S
R G UHy Hj&timB dkYsklop, proizvod) iz osnovnog materijala ( dijelova, sklopova) sa
RGUHYHQLP DODWLPD QDSUDYDPD QD RGUHYHQLP VWURM
YUHPHQX ,] IDNRQD WHKQRORB MM I® R/FO MMHK®IR G BjaiiiR ¥/ K5 R V W
NRQDpDQ UH]XOWDW SD MH ]DWR QXaQR GD VH SULGUADY
znanost, tako se stalnorazviisy D]QDQMH WHKQRORJLMH VWRJD MHGQRP
QLMH QHSURPMH Qjenia¥ pkerhd ndiin SaRndrimBedan od osnovnih zadataka
tehnologa jest stalna potreba zapB OM aD Q M HP W H KaReJeRrioh RrdjeRtldaRd- H V D
WHKQROREAHQMH QLMH ]DXYLMHN NRQDpQR MHU MH WHKQ
NRPSOHNVQRJ GLQDPLpPpNRJ VL\pwkitRdn iNiRenzivndhHra8/BjG OR aD C
XWHPHOMHQRP QD V¥ MX-NKXSGROGRARS MR HjeMID N R

SURMHNWLUDQURWHYXQIRRIR A WNHOIKSNL ]QDpDM V GDOHNRVI
SURGXNWLY QR VtVé W RHLNRRRE@ M pQ B W drpréfitabilHdst\pafax W@ Hp H Q
UD]J]YRM SURL]YRGD =ERJ WRJD DNR SURMHNWLUDQL W
WHKQRORANROHAR\WRWDWDM QLMH PRJXUH RWNORQLWL GU
HNRQRPVNLP LOL RUJDQL]DFLMVNLP JDKYDWLPD 2YR MH S
operateraX SURL]JYRGQML [rograiderd pradesx prolvddniz M

| STROJ >
MATERIJAL > » -
TEHNOLOSKI | B M
[ ALATI PROIZVOD >
PROCES L
| ENERGUA
| INFORMACIE
GUBICI
POVRATANA VEZA

Slikal. O0RGHO W HKQdRRENEK J

13



21.1=DKWMHYL NRMH PRUD LVSXQLWL WHKQRORANL

6YDNL WHKQRORA&ANL SURFHV PRUD LVSXQLWL VOLMHGHI
-WHKQLpPNH L
-ekonomske

7HKQLIMWHWAYNDR SROD]QD WRPND SURL]JOD]H L] NRQVW
funkcie SRMHGLQRJ GLMHOD VNORSD LOL VWURMD 7R VX WR
RGUHYHQRJ VDVWDYD L VWDQMD

Ekonomski uyet se ne smije zanemaritii on zahff® RG WHKQRORAaAMRJ SURFI
X RE]JLU HNRQRPVNL ]DGDWPBEOHHEQ@®RN I RG D Wipbstigha@aPM H XY
ngPDQMLP WURANRYLPD =D SURMHNWL U bvarahte RpSthain® DO QR J
VX pHVWR RSVHAQH HNRQRPVNH YDULMDQWH XVSRUHGEH N
YLAH DOWHUQDWLYD

14



212 6YUKD L |1QDpHQMH SURMHNWLUDQMD WHKQROR

7HKQR OR &Nd& iz8J RhHpodataka za prgmu i upravljanje proizvodnim
SURFHVRP pLPH VX SUHGRGUHYHQL NYDOLWHWD SURL]Y]
proizvodnje. ProjektiranegVHKQRORAaANRJ SURFHVD ]QDpL SUHWYDUDQM
]D SULSUHPDQMH L XSUDYOMDQMH SURL]JYRGQLP SURFHYV
proizvodnom sustavu u kojem se taj proces izvodi i 0 stvarnoj organizaciji proizvodnje koja
postojijutom XVWDY X 3URL]JYRGQL VXVWDY SUHGRGUHYyXMH XYLI

relevantni podaci o tom sustavu jesu:

- podaci o proizvodnoj opremi,
- podaci o radnicima u proizvodniji,

- podaci o mikrokmi u proizvodnom prostoru.

2UJDQL]DFLMD RGQMNXMHSRGDPDWRBSRE QXAaQLK ]D SURMH

procesa.:

- SUHGYLGLYD XNXSQD NROLpPLQD SURL]JYRGD
SODQLUDQD NROLpLQD VHULMH

- PDWHULMDOL SUHGYLYHQL WYRUQLpPNLP QRUPDPD
- alati,

- standadlQL UHALPL UDGD

- standadni elementi vremena izvedbe,

- standadni dodaci zabbradu.

15



213 6WUXNWXUD WHKQRORANRJ SURFHVD

Struktura e KQRORANRRYB REUDGH PRaH ELWL GDWD X VNUDUHC
samo nazivioperdcMD LOL GHWDO M&JRMVR&E JBIKMDW R RONDM UH RG RYF
strukture biti primenjena]DYLVL RG YUVWH SURL]YRGQH RSUHPH VWX
VHULMH VORAaHQ Rjgwahe k@ldeRel § Y R XV M HFIOWM QL IDNWRUL PRJX

grupa:

1.

Faktori zavisni od vrste i tipa obrade:

WLS REUDGH WRNDUHQHEUX ARG QMM OB X HIDMM

YUVWD REUDGH JUXED ]DYU&QD ILQD

Faktori zavisni o vrsti stroja:

vrsta stroja: univerzalna, automatska, obradni centri itd.,
vrsta automatizacije: automatska, ymitomatska, fleksibilna
vrstaupravljanaNODVLpQD &1& $&& LWG
brzina okretanja, posmak

shaga stroja,

WRpPpQRVW L SUHFL]QRVW REUDGH
vrijeme pripreme stroja,

vrijednost norma sata rada.

Faktori zavisni od alata:

vrsta i geometrijski oblik,

vrsta materijala alata,

fizikalne osobine alata,

kemijski sastav i struktura materijala alata,

WLS DODWD MHGQD RaAWULFD YLaH RaAWULFD

LVW

LWG

LIPMHQD DODWD UXpQD SROXDXWRPDWVND DXWRP

SRGH&GaDYDQMH DODWD

cijena alata

16



4. Faktori zavisni o obratkupripremnku :
- vrsta materijala obratka,
- VOR abb@aika/ W
- geometrijski oblik i dimenzije obratka,
- toleaQFLMH REOLND L SRORADMD
- SRYUALQVND KUDSDYRVW
- stanje pripremka,
- fizikalno- kemijske osobine materijala,
- VWDQMH P D WhtkelkbiéOptipperhkes RY U &

5. Faktori zavisni od vrste obade:

- SDUDPHWGbladdHALPD

- YUVWD VUHGVWYD ]D SRGPD]JLYDQMH L KODYHQMH
stabilnost i krutost obratka,
- QDpLQ VWH]DQMD REUDWND

6. )DNWRUL ]JDYLVQL RG YUVWH SURL]YRGQMH L VOR&HQR)
- WLS SURL]YRGQMH SRMHGLQDpPQD VHULMVND PDVR
- NROLpPLQD SURL]YRGD
- VORAHQRVW REUDGH

17
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J Crtezi:
radionicki i
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== proiz i iranj Oblik i it
1% P6 = pripremaka pripremak
= Izbor metoda Varijante Optiniatng
procesa obrade metoda obradg| varijanta .
b Plan obrade
L 2
Odredivanje
r——{  tehnoloskog toka
L Odredivanje Definiranje ey
v redoslijeda te hj,; (; Tok kji h Od"ed’f’.a”/ € 1| Izbor steznog
operacija Basa recio/s [Z ;zda alata
- zahvata
Izbor masine
v
- 4 Model Optimalna [zbor steznog
Izbor reznih alata || Izboralata || postojanosti | | 5610ian0st Tata
alata aiata
* alata
Odredivanje rezima || I1zbor vrijednostf Model T s
=7 obrade paramelara optimizacije : AL
€ rezima obrade| |rezima obrade| |,. ovp.tzmalnoi optimalnog
¥ rezima obrade| |,.0..co obrade
Odredivanje vremena zracunavanje | |Sinhronizacija Ukupno
obrade a vremena obradé vremena Veiionie
7 obrade obrade
Tehnoekonomska NC obradni [|cNC obradni el
""""""" opravdanost primjene ‘ sistemi stami 4 ZCU:; i
CNC sistema RN Zi:tinz’l
L 20 |
Programiranje Tehnolosko Generiranje
=] CAM € prilagodavanje| |  instrukeija
creeza CAD / CAM
vV V¥
Formiranje tehnoloske SIMULACIJA
dokumentacije PROGRAMA

Slika2. 6 WUXNWXUD DNWLYQRVWL L UHGRVOLMHG SUR
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214 1XaQL SROD]QL SRGDFL |D SURMHNWLUDQMH Wi

2SWLPDOQR SURMHNWLUDQMH WHKQRORANLK SURFHVD
SULMH SURMHNWLUDQMD WHKQRORAaANRJ SURFHVD 7R VX VC

- NRQVWUXNFLMVND GRNXPHQWDFLMD SROD]JQL GRNX
GLMHOD WR MH DD|GLRRQWNL X WM DYQL FUWHA

- YHOLpLQD VHULMH NDNR VH RSWLPDOQD YHOLpPLQTI
projektiranja WHKQROR&NRJ SURFHVD Ud logéntadijpke RGDEL U
YHOLPpLQH VHULMH LVNXVWYHQR L QD RVQRYL WUAaLa

- ukupna KOLpLQD SURNMRORERQ®MH NRMD VH SUHGYLYD SUF
proizvodnje do prestanka proizvodnje tog proizvoda.

ANALIZA CR’FEZﬁ
- potpunost i jasnodéa
- tehnologi¢nost

A
IZBOR POLAZNOG MATER.
- oblik

s dimenzije (kolicina)

ODREDIVANIE TIJEKA
PROCESA

- redoslijed operacija

- sadrzaj svake operacije
-redoslijed kontrole

- sadrzaj kontrole

- 1zbor opreme

Y

DETALITNARAZRADA
- operacija
- kontrole

Slika3.2SuL GLMDJUDP WLMKEKQRDRSNVRM 8N R/ARNDI) V

19



3.$1%/,=9% &57(a4$

.RQVWUXNFLMVNL FUWHa P RibzvosW koA Ltreba b YedultdtR G D W N
SURFHVD .DGD MH ULMHp R VWURMQLP GLMHORYLPD WL SR

- YUVWX L NYDOLWHWX PDWHULMDOD RG NRMHJ UH ELW

- RSUL REOLN GLMHOD

- potpunu definiciju svake elementetnrSRYUA&aLQH WROHUDQRLNH NY
SRVHEQH |]QDpDMNH SRYUALQVNRJ VORMD PDWHULMD

'DNOH SULMH SURMHNWLUDQMD WHKQRORANRJ SURFHVD WL
MHGQR]QDPQR GHILQLUDQL

materijal i stanje materijala nakon obrade,

sve kote koje definiraju oldipredmeta,
definranahrapY RVW VYLK SRYU&AGLQD NRMH VH REUDYXMX R
- L SRYUALQH NRMH VX GRELYHQH OLMHYDQMHP LOL NF
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31 7(+12/2*,y1267 .216758.&,-(

7HKQRORJLPQR RE O Lvhirfe YkDaDtdeH prifizbod® YarijBristiegove
SURL]YRGQMH D 48WR REXKYDUD WHKQLpPNX L HNRQRPVNX V\
EL RGUHYLYDOR UD]JLQX WHKQRORJLPQRVWL YHU VH WR RE
VH UHUL GD MH WHKQRORJLPQD RQD NRQVWUXNFLMD NRMD

mnLPDOQL EURM UDGQLND L WR @&4WR QLAH NYDOLILNDI
jeftiniju proizvodnu opremu

PDQMX NROLPLQX SURL]JYRGQH RSUHPH

- PLQLPDOQX NROLPLQX PDWHULMDOD

kratkotrajnu pipremu proizvodnje,

- MHGQRVWDYQLMH RSHUDFLMH NUDUH YULMHPH L]JUDG

%XGXuL MH FUWHa SURMEBNRWBIORIQMNDR®HKQRORANRJ S
QDSUDYLW DQDOL]X WHKQRORJLpQRVWL SURL]JYRGD D QDN
kojih je proizvod sastavljen.
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4.1ZBOR POLAZNOG MATERIJALA

Polazni materijal treba tako odabratidasaWR PDQMLP RWSDGRP NRG REUL
VD VYLP |IDKWMHYLPD UDGLRQLpPNRJ FUWH&D 7HKQRORJ WU

PDWHULMDO NRML LPD QDMEOLAL REOLN VDPRJ GLMHOD 5D
materijala:

- profilni poluproizvod naterijala,
- otkivci,

- odljevci.

SURILOQL SROXSURL]YRG VHHra(PIDKW S DRALS N D VWM HFYDLW M/
SORpH .RG RYLK SURILOD PR Udninvd#m&nRiarmaNda izbbrpskaydy R VWL

SROXSURL]YRGD LPD ]Q D [iKfvhRcie dmatédijdl Eiz, tehkbiodija Sbrede O
L YHOLPLQD VHULMH

=D LJERU RWNLYDND NDR SROD]QL PDWHULMDO LPD GY
WDAaL RWNLYDN LJVWWRGRIPDYWHILLLMDOD RGQRVQR GUXJL GD
materjfDOD L YUHPHQD L]JUDGH RGUHGL RWNLYDN NDR SROD]Q
slobodnim kovanjemiliusRYQMX 'D OL uH VH XSRWULMHELWL L NDN

PDWHULMDO RYLVL XJODYQRP R REOLNX R/BNXAKXBLQRM MNRWH L
obratka.

2GOMHYDN NDR SROD]QL PDWHULMDO MH XJODYQRP RC(
PDWHULMDO RGQRVQR NYDOLWHWX PDWHULMDOD 1DNRQ
materijal, tehnolog odredi postupak lijevanja. Kod i#ygolaznog materijala tehnolog u prvom
UHGX RGUHYXMH YUVWX PDWHULMDOD VD HNRQRPVNRJ JQ
usporedbu pojedinih varijanti kako bi se dobio optimalna polazni materijal.
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4. 1NORMATIVI MATERIJALA

Za izradu pojedinog HMHOD SRWUHEQD MH RGUHYHQD NROLpPLQI
NROLpPLQX QD]JLYDPR QRUPDWLY PDWHULMDOD 1RUPDWLY P

Netto i bruto normativ materijala.

1HWWR QRUPDWLY PDWHULMDOD MH RDQ{H QIR GELLPpR QDU HPRE
NRQVWUXNFLMVNRM GRNXPHQWDFLML *XELF h@RMREAWIRMD O

procesa nisu ovdje uzeti u obzir.

%WUXWR QRUPDWLY PDWHULMDOD MH QHWWR QRUPDWLY >
WHKQRORANRJ S Usamélobiade 'drisdb@jém BtiRgotineastupe gubici materijala.

Ovi gubici materijala se odnose uglavhom na dodatke za obradu.

.RG ALSNDVWRJ BEbBoNeHzhLngrDaib m&&iMd odrediti dodatke. Oni su

potrebni da bi se sa obradom skidastjeigotine postigapropisani oblik, dimenzijsk’AW Rp QR V W

L REUDYHQD SRYUALQD 9HOLpLQD GRGDWND MH RYLVQD F
REOLND R WUDAHQRM NYDOLWHWL SRYUEGLQH RG SRWUHE
SRSUHpQékd, BSOGHWUVWH 4aLSNDVWRJ PDWHULMDOD 'RGDWNI
SRSUHpPQRP SUHVMHNX L SR GXaLQL =D VYH GRGDWNH UD]Y
RE]JLU VYL XWMHFDMQL IDNWRUL QD GRGDWDN ]J]Da&EUDGX
pH@BDEUXWR QRUPDWLY PDWHULMDOD WUHED X]JHWL X RE]L
NRPDGD 7DNRYHU NRG RGUH]LYWM@MI SR HNB R LRV M QW NPIR &/N
je potrebno odabrati takvu stand@ X G XaLQ X aL S MjyuhifRkenajR MH MH
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5.2'5( ,9%1-( 7,-(.$ 352&(6$

7THKQRORANL SURFHV VH PRaH SURMH N \postdjDnwdgoX UD]QL
rMHAHQMD V UD]OLpLWLP REXMPRP L UD]J]OLPpLWLP UHGRVOLN

Redoslijed operacija ovisi od:
-YHOLpPpLQH VHULMH
-UDVSRORALYRJ REUDGQRJ VLVWHPD
-vrste i oblika pripremka, obradnog postupka,
-baziranja i stezanja obratka,
- koncentracije operacija i zahvata,
-PRIJXUQRVW RWNULYDQMD JUH&ANH X PDWHULMDOX

-vrste primjenjenog alata.
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5.1POJAM OPERACIJE

Operacija je skup svih zahvata koji se obavljaju na jednom radnom mjestu uz jedno
pripremanje radnog mjesta za njihovo obavljanje. Tako dafiairoperacija predstavlja
WHPHOMQX MHGLQLFX WHKQROR &N R DbisttRjéht] ¥akalkuRM&Q RY D M
L R E UPBopjgl®operacija na manje dijelove obstvD VH SR WHKQRORANRP NULW

Tablica 1.Primjer operacija, faza, zahvata i pokret
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5.2 SMJERNICE KOD DEFINIRANJA REDOSLIJEDA OPERACIJA

.RG GHILQLUDQMD WHKQROR&GNLK RSHUDFLMD R RGUHYyLY
VPMHUQLFH NRMLK VH WUHED SULGUaADYDWL 7HKQRORA&NH

1. 2SHUDFLMD JUXEH REUDGH NRMH XNODQMDMX QDMYHilL
2. OpeUDFLMH pLVWH REUDGH NRMH RVLIJXUDYDMX RVQRYQ
3. 2SHUDFLMH ]DY U & Q K URDEDIMEH NNRROVDH QRIY ML RACHHA O G IRLYMUH L

Slika 4 Izradak

Slika 5 Redoslijed operacija
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*5$1,y1, %52- .20$'$ ,=0( 8 5$=/,y,7,+ 9$5,-$17

.DG VH XWYUGL YL3H YDULMDQW L WMrjBtp&edindgidied WRJ W I
WHKQRORANRJ SURFHVD ]D R éhoHg pofedinervdganie L apatizivati UL MH
RGUHGLWL JUDQLpQL EURM NRPDGD SRMH®IDQLK YDULMDQW

Slika6.3ULND] JUDQLPQRJ EURMD NRPDGD L]PHyX UD]OLpL

27



6. DETALINA RAZRADA OPERACIJE

3RGDFL R GHWDOMLPD X SRMHGLQLP GRJDYyDMLPD SUR
VYDNL GRJDYDM NRQMURGBHW RN HY 8RB Q Mjpti o8 KojinlaF L M H X
VH L]YRGH SRMHGLQL ]DKYDWL UHALPL UDGD VYD SRPDJDC

te potrebno vrijeme za obavljanje operacije.

Slika7 'LMDJUDP WLMHND UDJUDGH WHKQRORANH |
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6.1 .25,a7(1-( 7(+12/2a.( '2.80(17%$&,-( 8
PROIZVODNJI

.RG SURMHNWLUDQMD WHKQROR&NRJ SURFHVD L]JUDGLR
WHKQRORANL GRNXPHQW N Rémednhizvabep L QiaM@viY iprad® UiR @ p X Q
WHKQRORANRJ GRNXFNIOWWMDB H.{jU MWGHIOQROKR¥NL GRNXPHQWL

1. List operacije

2. THKQRORANL SRVWXSDN L]JUDGH
3. Specifikacija alata

6.1.1. List operacije

/ILVW RSHUDFLMH MH WHKQROR&NL GRNXPHQW D LVWRY
2Q MH L]YHGHQ L] WHKQRORAaN RZslgdr dparxcieaNuDesddiGamyohi QD Q|
podaci koji su bitni za radno mjestdnosno radnika na tom radnom mjestu. List operacije ne

PRUD ELWL L]JUDYHQ ]D VYDNX RSHUDFLMX YHU SUHPD VORA
za svaku proizvodnju biti isti.
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Slika 8 Primjer Lista operacije
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6.1.2 Redoslijed operacija

-HGDQ RG WHKQRORANLK @ BpdradjdHaxgjie BtavreméndbjétiénR V O L M
od osnovnih dokumenata pripreme rada. Na njemu su podadkpptrebni u pripremi a to

Su:

- Redni brojoperacije,

- Naziv operacije,

- Radno mjestatstroj,

- Pripremnotf) DYU&AQR YULMHPH

- Komandno vrijeme

Slika 9.Primjer Redoslijed operacija
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6.1.3 Specifikacija alata

THKQROR&GNL GRNXPHQW VSHFLILNDFLMH DODWD WDNRY
GRNXPHQHMRARANL SRVWXSDN3 SUHPD YUVWL DODWD NRMH
SUYRP UHGX VOXAaED Dé&lawda. L RSHUDWLYQD SULSU

Tablica 2 Primjer Specifikacije alata
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6.2 320201% 65('679% =% ,=92 (1-( 23(5%$&,-$ $/$7

3RG SRMPRP AD OQ@iVse BIRIRNR XPRGUXPpMH SRPRUQLK WHK
NRML VX SRUHG RVQRYQRJ VUHGVWDYD SRWUHEQD ]D L]YR}
WLSRYL UH]QLK PMHUQLK L VWH]QLK V WHEVICCDAVD RED MR V1
QD VNOD®MWIV S VXVWDYX PLQLPDOQLK L PDNVLMRDOQLK I
UDVSRODJDQMX ]D NRULAWHQMH

8NROLNR ID]X L ]IDKYDW RGQRVQR R SH thinralakérg, €nndag PR JI X U
UH XSLVDWL X RGJRYDUDMXiUX UXEULNX R]J]QDNX VSHFLMDOC

6.2.1 Izbor standardnog alata

,JERU DODWD LPD YHOLNL XWMHFDM QD XNXSQR YULMHP
6WRJD WUHED SRVHEQX SRIRUQRVW SRVYHWL\WhbgRI&U HYLY D
postaje obaveza koju valja provoditJGMH JRG MH WR PRJXUH 8 WDEOLFL
upotrebljavani standdni alat WRNDUVNLK QRaHYD
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Tablica 3 Standadni alat
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6.22 ,]JERU QDpLQD VWH]DQMD

SRORADM QHNRJ WLMHOD X SURVWRUX RGUHYyXMX SRYL
GUXJH pYUVWH SRYU&GLQH X WRP SURVWRUX 7DNRYH VH SR\
LOL ED]JDPD 2YLVQR R QDPMHQL UD]OLN X kX i Kortrdlhe Q VW U X
baze.. RG RGDELUD ED]J]H WUHED YRGLWL UDpXQD R SUDYLOX a
LPD @8HVW VWXSQ MEBYransiaCli®Edfend sudkE qiNti[d koordinatnih osi i triju
URWDFLMD RNR VYDNH RG WULMX NRRUGLQDWQLK RVL =D
SRWUHEQR MH WLMHOX RGX]J]HWL VYLK @aHVW VWXBQMHYD V
RVORQLWL QD d8HVW RVORQDFD UDVSRUHYHQLK X SURVWRU.

%D]D MH JHRPHWULMVNL HOHPHQW NRML VOXaL NDR WH
L ][ DWR PRUD ELWL EDUHP WROLNR WRpOQORF REDLNDMpPHR GA
dovoljan samo jedan element kao baza, a ponekad su potrebredemeata. Treba izbjegavati
VOXpDMHYH NRG NRMLK WUL LOL YL&AH HOHPHQDWD pLQH ]L

funkciji predmeta tako da to bude:

dovoljnoveliND SRYU&ALQD

GRYROMQR GXJDpND RV

- GYLMH PDQMH SRYUALQH GRYROMQR UD]PDNQXWH
- GYLMH NUDUH RVL GRYROMQR UD]J]PDNQXWH
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7. VRIJEME TRAJANJA OPERACIJE

.DR 4WR MH SR]QDWR WHKQRORJ WUHED RGUHGLWL YUL!
odredioi]DPLVOL 8NXSQR YULMHPH ]D L]JYUGHQMH QHNRJ UDGD

T=Tpz+ (t+H+t)*n

6XPD WHKQRORANRJ L SRPRUQRJ YUHPHQD JYDW UH VH YULN
t+ =t

GRN 0H WMHKPRDORANRJ SRPRUQRJ L GRGDWQRJ YUHPHQD |°

t+tp+ o=

7TURGNRYL SULSUHPQR ]DYU&GQLK UDGRYD QD VYDNRM RSH
VH YHOLPpLQRP VHULMH
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8.  PROJEKTIR $1-( 7(+12/2a.2* 352&(6% =3
A67(8(56&+(8%( + 33 (17/$'(5

Prema zadanom nacrtu koji je doddprilogu 1. LJUDYHQ MH WHK@R@RA&NL SR
2.), radni nalogPrilog 3.) PHyXI@ilQdA.) i zavraQ D N R(®rNed)R) O rogramu
G-soft i CNC program u Point Maching(Prilog 6.).

5 Deyra je strojnabradatokarenja i glodanja.

Naziv operacije:
TOKARENJE
1. Tokariti vanjski promjena mjeru f 8203,5,
2. Tokariti unutarnji promjemna mjeru f 568,
3. Tokaritt pHOD QD GGRELOMLQX
GLODANJE

4. * ORGDWL RWYRUD &4LULQH

5. % XaLwL [ 1 WH XUH]DWL QDYRM 0
%XaLwL I L XUH]DWL QDYRM O
TOKARENJE

7. Tokariti unutarnji promjer na mjeru f 569 (+ 0,024; +0,116)
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8.10PIS OPREME

6YL VWURMHYL |]D VWURMQXNIBELJDGX VPMHAWHQL VX ND

Slika 10 Strojeviza strojnu obradu
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Strojna obrada se odvijala u firmi \éko d.0.0 na horizontalnom obradnom centru-H15
MB i tokarilici PA-50.

Slika 11.Horizontalni obradni centar H1 B

THKQLPpNH VSHFLILNDFLMH KRUL]JRQWDOQRJ REUDGQRJ FHQ'

8SUDYOMDQMH 0$=$752/ &$0 0

'YLMH L]PMHQMLYH SDOHWH

'LPHQ]LMH SDOHWH [

ORJXUQRVW ]DNUHWD SDOHWH RNR RVL |D f
5DGQL KRG [ \ ] E f

6WURMQD L]JPMHQD DODWD

6SUHPQLN V' DODWD

+H + H+ +H+ H+ H H
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Slika 12 Tokarilica PA 50

THKQLPpNH V Sdkarilidd MBEL M H

I 5DGQLIKRG
f '"YLMH SODQVNH SORpH UD]PDND
f 3URYUW NUIR] YUHWHQR
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8.2TIJEK POSTUPKA OBRADE

1. 2G QDUXpPpLWHOMD XVOXJH MH GRELYHQ SROXSURL]YRCG

15 mm.

Slika 13.Sirovac
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2. Tokarenje vanjskog radijusa na mjeru

Slika 14.Obrada tokarenjem vanjskog radijusa na mjeru
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3. Tokarenje na zadanu debljinu

Slika 15.0brada tokarenjem na zadanu debljinu
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4. Centriranje komada

Slika 16.Horizontalni obradni centatl-15, centriranje komada
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5 ,]YRYHQMH UD]QLK RSHUDFLMD EXaHQMH SURYUWD XU

Slika 17.0bradaE XaHQMD SURYUWD XUH]JLYDQMD QDYUWD

6. Tokarenje unutarnjeg radijusa na mjseiodvija na tokarilici PA0 kao i tokarenje

vanjskog radijusa koje je prikazano &ici 14.
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7. *RWRY SURL]YRG |DWUDAaHQ RG QDUXpLWHOMD XVOXJH

Slika 18.Gotov proizvod
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=$./-8y$.

8 ]DYUAQRP UDGX MH SULND]DQR BrocRfH2WLUDQ!]
A67(8(56&+(8%( 3 (17/$'(5

Kod redoslijeda postupka obrade bilo e pPGHEQR YRGLWL UDpPXQD R
WHKQRORANLP |IDKWMHYLPD L |]QDpDMNDPD NRMH VX VH SU
1D &1& VWURMHYLPD VHQHWRBARWWIREDBR®HMEROMD PHKD
NUDUH XWUR&HQR YULMHPH ]D LJUDGX

Najve i problem prilkom definiranja tehnologije obrade odvajanjdmstica na CNC
strojevima predstavlja materijal izratka te alat kojim se mora flosth H O NMhésQ D olvaie
VWURMQLK GLMHORYD 3ULOLNRP RGDELUD [0 D/MEemeYDaQR M
trajanja, nomgXWLP X SURL]YRGQML WUHED NRULVWLWL PDNVLPI

cijeni krajnjeg proizvoda zauzima vrlo mali postotak.
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