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POPIS OZNAKA
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9VN 9ROXPHQ VNXSOMDQMD YUY PO
9XV 9ROXPHQ XNXSQLK aAXSON PO
9NV 9ROXPHQ NDOXSQH &4XSO PO
9JLN 9ROXPHOD L]ODG NDOXSE PO
Vug 9ROXPHQ XNXSQRJ JUOD PO
9SVJ| 9ROXPHQ SUHGNDOXSQH aXSOMLQ PO
9SV IROXBHE GNDOXSQH aXSO| PO
_.RQVWDQWD VWDNOD SUHGN
.RQVWDQWD VWDNOD NDOX
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PREDGOVOR

, JMDYOMXMHP GD VDP RYDM UDG L]JUDGLR VDPRVWDOQR
QDYHGHQRP OLWHUDWXURP

aHOLP ]DKYD®MWY.RWHRMNRAMD PH SRWLFDOD RKUDEULY]

=DKYDOMXMHP VH VYLP SURIHVRULPD NRML VX PL WRNF
SRWUHEQRJ ]D LJUDGX ]DYUaQRJ UDGD

=DKYDOMXMHP VH SURI PDJ LQJ VWU -RVLSX *URAaXx F
VDGUADMQLK VXJHVWLMD WRNRP LJUDGH RYRJ UDGD

S3RVHEQR VH |IDKYDOMXMHP VYRMRM RELWHOML QD SUX:
VWXGLUDQMD

SHQDWR %HOL!
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6%a(7$.

5DG SRpLQMH RSLVLYDQMHP SRYLMHVWL VWDNODUVYV
VX GYD SURFHVD NRMD VH NRULVWH ]D LJUDGX VWDNOHQLK

1IDNRQ RSLVD SURFHVD GRELYDQMD VWDNOHQRJ S
VH NRULVWH X SURL]YRGQML VWDNOHQH ERFH .RG VYDNR.
NRML GLR DODWD NRULVWL

1DMYDaQLML GLR UDGD GHWDOMQR RSLVXMH L]JUI
SURFHV RG SURUDpPXQD YROXPHQD WH PRGHOLUDQMD X SUF

.OMXpQH ULMHpL NHPLMVNL VDVWDY VWDNOD GLM

SUMMARY

7KH ZRUN EHJLQV E\ GHVFULELQJ WKH KLVWRU\ RI JODV
Rl1 JODVYVY 7ZR SURFHVVHV DWRGHWHI I06B8 WEKRWWIOUH XV HC

$IWHU GHVFULELQJ WKH SURFHVV RI REWDLQLQJ D JOD
LQ WKHRGXRWRRI®DVV ERWRWO HIAKHSODILWMWRG WKH WRRO LW
ZKDW WKH WRRO LV XVHG IRU

7TKH PRVW LPSRUWDQW SDUW RIGHWW IR RN WR HCARDA G ¢
/KH GHVFULSWLRQ FRQWDLQV WKH HQWLUH SURFHVV |[URP °

.H\ ZRUGV FKHPLFDO FRPSRVLWLRQ RI JODVV SDUWYV
VWUXFWXUH
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8YRG

6WDMBRSURL]YR®MDBRRDIQRJ VLGERUMXPRGILRNVRGDNWH UL
MH UHODWLYQR pYUVWR LQHUWQR SURJLUQR L ELRORAEN
GDQDiAQMHP &WBREBRISRWUHEOMDYD X PQRJLP SRGUXpML
SUHKUDPEHQRM L HOHNWURQLpPNRM LQGXVWULML ]D L]JUDG
VWDNOR SURL]YRGLOR RG YUHPHQD VWDULK 6XPHUDQD L (.
VWROMHUD GRN OLFKDHO 2ZHQV QLMH L]XPLR VWURM ]D DX
XSRWUHBEQMIRMOQRYQLK VLURYLQD X SURL]YRGQML VWDNOT
7R VX QDMpH&EUH PHWDOQL RNVLGL LOL NDUERQDWL 3ULPM
NREDOWRY ,, RNVLG &R2 ]JHOHQD ERMD ERFH MH RG aHOM
D VPHYD ERMD RG EDULMHYD RNVLGD NRML MH &XWH ERN
SRVWRMDQLK L LQHUWQLK PDWHULMDOD 2WSRUQR MH QD C
VROL DONRKROD L GUXGWKD NRWR D\ NIX]RWOQSDHNRORAENL S
UHFLNQHUDLMD NRMD VH X4WHGL UHFLNOLUDQMHP MHGQH
VYLMHWOWDNOR BURL]YHGHQR RG UHFLNOLUDQRJ VWD
SURFHVX SURL]YRGQMH |D D RQHPLAGHQMH YRGH ]D
VNXSOMDWL MHU MH SRJRGQD ]D UHFLNOLUDQMH OR&H VH >
VLURYLQD ]D SURL]YRGQMX Q®YLK SUHGPHWD RG VWDNOD

2 EL p Q\Rtrijsko) stakio RG QMHJD VH SURL]YRGL SUR]JRUVNR VWD
RJOHGDOD ERFH |D SDNLUDQMH YLQD SLYD PLQHUDOQH Y
PX SULERPGEBRXMH IRUPXOD 1D 2 [ &D2 [ 6L2 7DNYR SUR]
VW R Q MH it D

Kristalno (Olovno) staklo VDGUAaL RNVLGH NDOLMDUO]ORGRWDPWRIP M E
IDMSRPQDW MWR YUREL VMW NMNODNR VH NDOFLMHY RNVLG GMH
RNVLGRP/B¥R VH WDOL L PHN&H MH RG QDWULMVNRJD VWD
LQGHNY ORPD SD VH UDEL NDR RSWLpNR VWDNOR ]D L]YHGE

Vatrostalno (natrijevo borosilikatno) staklo VDGUA&L QHNROLNR SRVWRWDND |
GREUR SRGQRVL QDJOH SURPMHQH WHPSHUDWXUD SD VH U
> @

Kvarcno (Kremeno) staklo MH VWIONDRHQR RG pLVWRJ BLOLFLMHY
8SRWUHEOMDYD VH ]D LJUDGX NHPLMVNRJ SULERUD NRML F
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QSU ORQpLUL NRML VX RWSRUQL QD EU]JH SURPMHQH WHF
JUDpHQMH XSRWUHEOMDYD ¥H@L X NYDUFQLP VYMHWLOMND

Alumosilikatno staklo MH YUOR WY UGXR/LPVRINNWRGODHQDWWILMD L NDOF|
L GR DOXPLQLMHYD RNVLGD aWR PX GDMH YHOLNX RWSF

1D VOLFL VX QDP SULND]DQH UD]QH VWDNOHQH ERFH D X
NDUERQDWL WH VX ]JERJ WRJD X ERML

Slikal. Standardne staklene bo{#]
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2.2SUHQLWR R VWDNODUVWY X

21.3RYLMHVW VWDNODUVWYD
Stari vijek

8 VWDURP YLMHNX RG GR VWROMHUD SULMH .ULVWD

5LPVNRP &DUVWYX ]D SURL]YRGQMX VWDNOHQLK SUHGPHW
RNR SMH&apDQH MH]JUH SURL]JYRGLOH VX VH PDOHQH SRVX
VLURYLQH SURL]JYRGLR VH QDNLW LOL XNUDVL QD ]JJUDGLI
PXNRWUSQR L ELOL VX GRVWXSQL VDPR QDMERJDWLMLPD 7
MH X NDVQRDQWLpPpNRM L]JUDGL SUR]JRUVNLK VWDNDOD D Y
XNUDabYDQMH SUR]JRUD ,]XP OXOH ]D SXKDQMH VWDNOD

]DJULMDYDR GR aDUHQMD L SRWRP XPDNDR X aLWNX VWDN
SULMH .ULVWD RPRJXULR MH WHKQRORANL QDSUHGDN PD
SXKDOR VORERGQR &aWR MH RPRJXUDYDOR VWYDUDQMH YH
NDOXS awR MH RPRIJXUDYDOR VWYDUDQMH UHOMHVQ@LK XNU
VH EURMQH UDGLRQLFH L VWDNOR MH SRVWDOR GRVWXS
GRPDULQVWYX &abOLFH SOLWLFH WDQMXUL ]JGMHOLFH
8VSRUHGQR V UD]YRMHP WHKQLNH LJUDGH VWDNOD UD]YLO}
EUXaHQMD DSOLFLUDQH GHNRUDFLMH L UHOMHIQH DSOLND

3URSDauX 5LPVNRJ &DUVWYD SURSDOH VX L VWDNODUVNH
*DOLML L *HUPDQLML VWDNOR VH SURL]YRGLOR L GDOMH D

6WDNODUVNH UDGLRQLFH QD SURVWRUX +UYDWVNH DUKHR
6DORQL 8 6LVFLML MH RWNULYHQD MH VWDNODpPD VLURYL
VX SR]QDWD LUIDP BN WH®RWDYSORWIWRMDOH RELOMH DQWLp
UD]J]QLK WLSRYD L REOLND VWD NoRDGUIVUNDH XU NEB GR% H DM KXYFIG |
SRWRQXORP NRG OOMHWD SURQDYHQD MH VWDNOHQD VLUR"

Srednji vijek

8 VUHGQMMAFYMMEgMHQH VX ELOH VDPRVWDQVNH UDGLRQLFF
ADUHQR VWDNOR ]D FUNYHQH SURJRUH L VWDNOR NRMH LPL
SURL]YRGD 3DGRP &DUELUDGW V N L SRIGQRIQIHERO)LD X 2O NDQVIBNLOMDL

do WDGD VNURPQRP VUHGLAWX HXURSVNRJ VWDNODUVWYD
VWDNOD NRML VH VYH GR GPIQDV aWLWL VWURJLP ]DNRQLPL
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Novi vijek

2G VWROMHUD SRpHOR VH L]JUDYLYDWL L REVLP$RLSUR]R
VWDNODUVNH SURL]YRGQMH SUHVHOLOR VH X 3UDJ JGMH VF
VWDNOD 3RMDYLOL VX VH PDVLYQL EDURNQL REOLFL L SR
SUR]JLUQRJ VWDNOD EH] PMHKXULWUDGLX YGOHDINDD Q D FOP HR PR XU
WHOHVNRSD 3URL]JYRGQMD L SULPMHQD VWDNOD QDJOR MFE
MHIWLQ SRVWXSDN |]D GRELYDQMH YDaQH VLURYLQH QDWU

JULHGULFK 6LHPHQV QD VYMHWVNRM L]ORAEL X 3DUL]X
SHU OLFKDHO -RVHSK 2ZHQV MH L]XPLR SUYL DXWRPDW
MH ERFD X PLQXWL =DKYDOMXMXiL 2ZHQVRYX L]XPX SRp
E RAH

Slika2X "% 10} JIE v} %} &l}u EuPIP +8}oi W }}ol ]+ & [1]
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22 HPLMVNL VDVWDY VWDNOD

6WDNOR VH GRELYD WDOMHQMHP RVQRYQLK VLURYLQD NYLC
GLRNVLG LPD WDOL&WH QD U& WH EL ELOR MDNR QHHI
2VQRYQLP VLURYLQDPD GRGDMH VH L VWDNOHQL NU& RNF
VLURYLQD SD SRYHuUDYD EU]JLQX VWDOMLYDQMD WDOMHQM

*ODYQH VLURYLQH ]D NGRERNVDENED WO RU VWDWNIOD 1D 2 [ &
VX

Xx 6RGD 1D &2 QDWULMHY NDUERQDW
Xx 9DSQHQDF &PIEMHYNDMODUERQDW
x .YDUFQL SLMHVDN 6L2 VLOLFLMHY GLRNVLG

'RGDYDQMHP VRGH VQLADYD VH WDOL&WH QD RNR U &
YRGHQR VWDNOR SD VH WR VSUMHpDYD GRGDYDQMHP
GLRNVLGD SUHOD]L X NDOFLMHY RNVLG - &D2

.HPLMVNL SURFHV X SURL]JYRGQML RELPpQRJ LOL QDWULMHY
1D &2 &D &2 e 24 &D2 [ 6L2 &2

6WDNOR MH SRWKODYHQD WHNXULQD DPRWDARDIJWLWWF DD M
SRODNR PHN&D &aWR RPRJIXUXMH QMHJRYX REUDGX SXKDQM

6DVWDY QHNLK QDMpHauULK YUVWD VWDNOD

x 2SWLpNR VWDNOR 6L2 &D2 1D 2 % 2 L
x $OXPRVLOLNDWQR VWDNOR 6L2 &D2 $0 2 L
x 9DWURVWDQRUR WMDMOR GBR VWDNOR 6L2 &D2
$0 2 L 2
x 3UR]JRUVNR VWDNOR QDWULMHYR VWDNOR 6L2
2 [1]
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2..3URL]YRGQL SURFHV |]D LIUDGX VWDNOHQH ERFH

2SUHQLWR PRGHUQH WYRUQLFH VWDNOHQH DPEDODAaH VDV
L KODGQL NUDM 3UHUDYLYDRQLFD NU&D REUDYyXMH VLURY
WDOMHQMH VWDNOD VWURMHYL |]DRBBGIPXR]YDD®WHHI O HIE KO®
SURL]YRGD

3UHUDGD NU&D VLURYLQH MH MHGDQ RG SRpHWQLK NRUDI
VNODGLAWL VLURYLQH X YHOLNLP VLORVLPD VLURYLQD VH
odl- GDQD %B]MHE]JQU DXWRPDWL]JLUDQR LOL UXpQR SUHU
LVSRUXPpXMH UHFHSWXUX RG VWDNOD SXWHP UD]JQLK WUDC
SXQMDp 5D]OLpLWH YUVWH VWDNOD ERMH &HOMHQD NYD
XWMHFDW iUH QD UHF®@®SW NRML VH PLMHA&D

JuxXxuL NUDM MH PMHVWR JGMH VH UDVWDOMHQR VWDNOR RI
dDUAD GRYRGL X SHU SRODJDQR L NRQWUROLUDQRP EU]JLQR
VX QD SULURGQL SOLQ LOL ORa XOMH L UDGH QD WHPSHUD\V
RJUDQLpHQD VDPR NYDOLWHWRP PDWHU@MDOD QDGJUDYH S

7TUHQXWDpPQR SRVWRMH GYLMH RVQRYQH PHWRGIXKPJDRGH V'
%% EOREDORZ VDPR ]D SRVXGH V X\phiaRoSKNKODRER SB% VRHW R C
EORZ NRMD VH NRULVWL |]D VWDNOHQNH L XVND JUOD 1139

8 REMH PHWRGH VWUXMD UDVWDOMHQRJ VWDNODR &D VYI
> - f )JdaH VH V RAWULFRP |]D UH]DQMH GD EL VH IRUP
NDS JRE .DS JRE MH XQDSULMHG RGUHYHQH WHALQH G
SURFHVD ]DSRpLQMX V SDGRP NDSL SRPRUX JUDYLWDFLMH
VH SRORYLFH |DWYDUDMX L |DWLP ]JDSHpDUXMX GQRP SUHG]

3XKDQR - SXKDQR

8 SRVWXSNSXSKPDRREWDNOR VH QDMSULMH SX&H NUR] NF
SuLvLoMbybmMXuiL JD X WURGLMHOQL NDOXS JUOD FDQJD
VH IRUPLUDOR JUOR .RPSULPLUDQL JUDN VH ]DWLP SXaH
SUHGNDOXSX NRML VH |DWLP SUHEDFXMH X NDOXS L QDSXa

sop]ol“s p <EBYAG] } i o
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Blank mold Bafflo Funnel off, Baffle up, blank mold open Neck ring Blowhead Blow mold
closed, downon  Baffle down, and parison invert to blow side, open and down and open,
Funnel down, Funnel counterblow Blow mold closed revert to final blow: Take-out
Gob and startof  producing blank side, container  of produced
loading settlo blow, parison parison kept  is formed, container,
into the neck formed in blow mold inner cooling placed onto
blank mold for raheating dead plate

10

Blank side Blow side

Slika3 X W&} < %44 Zv[k]}

PreSano— SXKDQR

8 SURFHVXSKXKHDADROBUHGREOLN QDVWDMH GXJLP PHWDOQLP
LLVWLVNXMH VWDNOR NDNR EL VH REOLNRYDOR JUOR L SU
SUL pHPX VH SUHGREOLN SUHQRVL REOIOXS L WDPR VH QDS

Slikad X W@E} * %XENZ W}
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'‘'LMHORYL DODWD |]D L]JUDGX VWDNOHQH ER

.DOXS

Slika5 X < 0 U %o

1D VOISRILND]DQ MH]DMHEDWEXDOKSH ERFH .DOXS VH VDVWR
PX3NH L &HQVNH NRMH ]DMHGQR WYRUH NDOXSQX &XSOML
NDOXSX VH QDOD]H UD]QL XWRUL ]D SWH KDINW X P XUSHS N IND
9UOR YD&DN 6 BURKBIRGQML VWDNODUVNLK DODWD MH PHW
UXERYD DODWD YU&L VH SUDaANRP &ROPRQR\ QD ED]JL QL
L UDGL PRIJXUQRVWL SRSUDYND R&W H i3HQIMKH UBEERMATENYD I D] L S
SRORYLFH NDOXSD VH SUHGJULMDYDMX W H O HNWDUNR 6 HW R XD
UXPQRP QDYDULYDQMX L KODYyHQMX X NXWLMDPD VD &DPR\
QDSRUL NDNR EL VH SURFHV QDYDULYDQMD DXWRPDWL]LUL
NDOXSD L QDUDYQR SULGRQLMHOR EL VH VPDQMHQMX &NDU
LIGYRMLR L] SRGX]HiUD L REDYOMDMX JD NRRSHWUDMNRWIHUV S|
UD]PLAOMD R SRWSXQRP L]GYDMDQMX RYH RSHUDFLMH L] S
WURSGNRYD SURL]YRGQMH

S0 H]Jol]'E p <EBYAG] } i o
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'QR NDOXSD

Slikab X v} | 0ol %o

1D VOISRILND]DQ MH GLR DODWD NRML VH JRYH GQR NDOXSEC
ERFIHDMpN&HIH]UDYyXMX RG EURQFH L VLYRJ OLMHYD 1D VHEI
NRRBJRYDUDMX UXSDPD L]EX¥OQE&P D] 3 UNTURRISGQ¥RRMDH D O »
9HUWLWOMR Z]D 4WR EUAH KODYyHQMH GQD 'R ONBMXB E WMAXN K1
VDGU&L ORNDWRU NRML VOXA&L GD VH SRORYLFH NDOXSD Q
NDOXSD QDJLYD VH SUL]PD

sop]ol“s p <EBYAG] } i o
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1D VOLFL MH SULND]DQ VNORS NDOXSD L GQD NDOXSD 11
VOXpDMX QLMH RNUXJOD QHJR SUDWL REOLN ERFH

Slika7 X " 0}% | op% ] v | op%o
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SUHGNDOXS

Slika8. WE | o %o

1D VOISRILND]DQ MH GLR DODWD NRMV R KRV DRIYRY HW H BUNDYOKSH
SRORYLFH PX&ND L &HQVND 1D SUHGNDOXSX LPDPR XWRL
]JDJRUH ]D RWSXaWBYMKDYSENGNDDXBD MH GRELYDQMH SU|
SUHADQMD LOL SXKDQMMH QB GHERVMWQHD § WD MHVOHNGQBPLOLN
pred NDOXSQH &XSOMLQH NOMXpQL MH GLR X LJUDGL VWDNOH
VWMHQNHL GQD JRWRYRJ SURL]YRGD

sop]ol“s p <EBYAG] } i o
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'QR SUHGNDOXSD

'QR SUHGSDDOXBD QR YOXAQLML GRELYDQMH SUHGREOLND G
SRVWLUL UD]JOLpLWLP SURFHVLPODRNDXEWR QYN SXKOQRAXSO
JUDN WDNR GD VH VWDNOR SRSULPL REOLN JUOD ERFH

Slika9 X v} % E& | 0u %o

Grlo

Slikal0. Grlo

1D VOLBULND]DQR MH JUOR L]JUBYBRRMRGWDINRYH O LIMY ¥ DH (
SRORYLFH PXaANBQN&EHRUNDJOD MH REOLNRYDQMHUGDR &aw

sop]ol“s p <EBYAG] } i o
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ERFH *UOR VH REOLNXMH SULOLNRP SUHGREOLNRYDQMD
NDOXSX UP@pWHEWLMDOL ]D LJUDGX VX EURQFD L VLYL OLME
EROMLK WHPSHUDWXUQLK VYRMVWDYD L GXJRWUDMQRVWL

SUVWHQ JUOD

1D VAL SULND]D Q JWHNB MV WHX &L ]D SUHGREOLNR Y3WQYMHQ RE
VH VNODSD VD JUORP L ]DMHGQR pLQH VNORS 1D SUVWHQX
NRG QDSXKLYDQMD SUMHGWDD SIUHD B X\EHD MIDMp HAGH L]JUDY X
GDPHURQD OHJXUH QD ED]JL QLNOD

Slikall X WE+8 v PEo
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“H]JJUHQLN

“H]JJUHQLN MH GLR NRML VOXAL ]D2QSMXRMDX MKHHRG NEDRSLS L
SUVWHQ JUOD L X GRWLFDMX MH VD VWDNOHQRP NDSL L JEI
3RVWRMH MH]JUHQ LFS$ X IODHREN B |DXKDRRHYV S UHGDMIR SXKD
5D]JOLND MH X WRPH a4WR M4S]X KB QR NRE CBLNRXAVHY X BXRKDQRR E
presaneSXKDQR REOLNXMH FLMHOL SUHGREOLN

Slikal2.: TP E v]| ~% E} %% vZeV}

Slikal3 X : TP E v]| ~ %o & }%o 1 ZeoVE * {5 }
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3.8Vodilica jezgrenika

Na slici 14. prikazana je vodilica jezgrenikaunkcija valilice jezgrenika je centriranje
jezgrenikakako bi olakSala njegov ulazak u staklenu kap te tako ravnomjerno upuhuje zrak

Vodilica jezgrenika se koristi samo u procesu puhano — puhano.

Slikal4. Vodilicgezgrenika

S0 H]Jol]'E p <EBYAG] } i o
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398PHWDN ]D KODYHQMH MH]JJUHQLND

8PHWDN ]D KODYV HtKdzdn KaHs]idi LLb$€) koNdii samo kod procesa preSano —
SXKDQR L VOXAaL GD SRPRUX ]UD hibdi Ndrjskhl stijghBuXjezdréhika X M H]J
NRMD MH X GRWLFDMX V YUXULP VWDNORP L ]JDJULMDYD VH

Slikal5X hu & I'1 Zo vi i IPE v]l ~%E}5 % E “ v}

Na slici 16. je prikazan sklop alata koji formiraju grlo boce. Grlo boce formiraju 4 alata, a to su : grlo,
prsten, jezgrenik, i vodilica jezgrenika.

Slikal6 X ~10}% P@Eo0 U % - dilice jpzgrémi@& v]l ] A}
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3.10 Glava za phanje

Na slici 17. je prikazana glava za puhanj@ S AL ]|D |DYU4AQR SXKDQMH JUDND X
NRQDPpQRJ REOLND VWDNQQHMH BRRAHN BlIEVE zZR@uhsrlDPH JODYH L
GXEOMH X NDOXS 9LVLQD FMHYpLFH RYLVL L R VDPRM YLVL

Slikal7X 'o A 1 %ouZ vi

S0 H]Jol]'E p <EBYAG] } i o
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311yDKXUD ]D NDS

Na slicil8 MH SULND]DQD ahuélzgtRapiuBova predkalupa prilikom pada
WHNXUHJ VWDNOD X REOLNX NDSL X SUHGNDOXS .RG QHSU

LIJUDYyXMX VH XWRUL X NRMH VRddtbGeDu GoRcHjD $4 RtakleBanka@ UH G N
mora biti metalizirana i polirana.

Slikal8. ZuE 1 | %o

3122GX]LPDp ERFD

2 G X]LprBdzan naslici19vO XaL ]|D SULKYDW JRWRYH VWDNOHQH ER

L SULMHQRY QD SRNU keWwhkdvan lndividXxaln@ @etrid s¥&kpm grlu jer se
prihvat vrsi za grlo boce.

Slikal9 X K pl]u }
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3 91 SORpD

Slika20 X s ( %00}

Na slici 20 SULND]DQD MH 91 SO@OPpPH YBOWhDORD VHEL LPD LJE
RGJRYDUDMX UDVSRUHGX UXSD QD NDOXSX L GQX NDOXSD
NRML VOXaL ]|D FHQWULUDQMH SORpH L GQD NDOXSD

1D VOLFL VX QDP SULND]DQD SRORYLFH NDOXSD EH] YHU
VH YLGL NDNR VH NDOXS VD L]JEXAHQLP UXSDPD EU&H KODG

Slika21 X WE]lI 1 Zo vi | op% < ] 1 A( Zo vi [6]
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Na slici 22. nam je prikazan dio alata te gotov proizvod. Prikazan je proces preSano-puhano

kod kojeg jezrenik oblikuje predoblik boce. Kod procesa pregahano je prednost Sto su sve

boce na kraju proizvodnog procesa jednake, a kod procesa puhano-fuRaati GRUL GR VLW
razlika.

Slika22X WE]I I 0§ « P}S}A3U % E}]IA} }u
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4.Konstrukcija kalupa za izradu staklene boce
4.1 Program za izradu konstrukcijeg6ROLGZRUNYV

SolidWorksMH UD]JYLOD IUDQFXVND VRIWYHUVND NRPSDQLMD 'D)
&mputeraided design L & $ (& R P S didéd €hgineering DpXQDOQL SURJUDP ]L
PRGHOLUDQMH NRML VH SRNUHUH QD SODWIRUPL OLFURVRI\

SolidWorks korporaciu H RVQRYDR X SURVLQFX-D -RQLSORFNPBPKWLI
+LUVFKWLFN MH LVNRULVWLR PLOLRQ NRML MH LPDR GRN
NRPSDQLMX ,VvVSUYD VD VMHGLaWHP X :DOWKDPX 6%$' +LUV
ciiem praYOMHQMD ' &%$' VRIWYHUD NRML MH ELR ODJDQ ]D NI
'LQGRZV GHVNWRS .DVQLMH UDGHUL X &RQFRUGX 6ROL
6ROLG:RUNYV JRGLQH *RGLQH 'DVVDXOW QDMSR]
kuSLR MH 6ROLG:RUNV ]D PLOLRQD X GLRQLFDPD [7]

6ROLG:RUNV MH DODW |]D pYUVWR PRGHOLUDQMH LDNR LP
VXUIDFLQJ NRULVWL SDUDPHWDUVNL SULVWXS NUHLUDQ
Parasolid kernelu.

Slika23X W@E]lI 1 ep o0i "}o] t}EIle 11i6
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4.2 Uvod u izradu konstrukcije

.RQVWUXNFLMRP L UDJUDGRP QDFUWD SRpPLQMH VYDNL SUR
VWDNOHQX ERFX 3ULMH VDP R Xko8pkitoW ¢ pPottepdrDn@drt artika V W U X
boce WH SRGDFL R VWDNODUVNRP VWURMX QD NRMHP UH VH
]IDKWLMHYD YROXPHQ ERFH S UREhNO, pidddhG BuhBmFH S XKD
specifikacija alata. Nakon $to se dobijutVYL SRGDFL PRaH VH NUHQXWL X
NDOXSQH L SUHGNDOXSQH aXSOMLQH ID]JRQH IDNRQ awR
" PRGHOD aXSOMLQH WH PRGHOLUDQMH NDOXSD L LJUDGD

4.3 Podaci za izradu konstrukcije

Osnovni podaci koji su potrebni za pristupanje konstruiranju kalupa za bocu su:

x Nacrt artikla

x Naziv projekta: Rosana 500mi

X 6WDNODUVNL VWURM (PKDUW UD]J]PDN RVL

x Proces izrade: jedna kap, puhano — puhano

X 7HALQD VWDNOD Ju

X Volumen do vrha boce: 522ml

x Specifikacija alata

X 6WDNODQD ]D NRMX VH LIUDYyXMH NRQVWUXNFLMD
x Krajnji kupac

sop]ol“s p <EBYAG] } i o
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Na slici 24. je prikazan F UDMJMALNOD ]|D QDAaX ERFXFbROHAQPLS poSalpO 7R M
NRQVWUXNWRUX WH VH SUHPD QMHPX LJUDYyXMX GLMHORYL

Slika24. ( &rtikla
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3URUDpPXQ YROXPHQD
441 3URUDpPXQ YROXPHQD NDOXSQH &XSOMLQH

=D SURUDPXQ NDOXSQH a&XSOMLQH IDJRQH SRWUHEQL VX C

x Volumendo vrha boceYu = 522mi

X 7HALQD &WsDagrO D

x 3BRVWRWDN QD VNXSOMDQMH YUXuHJ VWDNOD
x Konstanta stakla kalupne stranes 0,402

3UYL NRUDN MH UDpXQDQMH YROXPHQD VDPRJ VWDNOD NRNM
Vst=G[ =500 [ PO

IDNRQ L]JUDpXQD YROXPHQD VDPRJ VWDNOD UDpXQDPR YRO.
L QMH]LQ VDGUADM 5DpXQD VH SUHPD IRUPXOL

Vb= Vst +Vu= 201 + 522 = 723 m|

1DNRQ WRJD WUHEDPR LJUDPpXQDWL YROXPHQ VNXSOMDQM!|
ERFH 1MHJD UDpXQDPR QD VOMHGHUOL QDpLQ

Vsk g Vb 3 9,39 ml

1IDNRQ WRJD PRUDPR LJ]UDpXQDWL YROXPHQ XNXSQLK &aXSO
volumen kalupne Supljine, volumen dna kalupa te volumen grla iznad kalupa. Volumen
XNXSQLK aXSOMLQD L]JUDpXQDPR WDNR GDoWB@¥®HQX NI
VNXSOMDQMD 5DpXQD VH IRUPXORP

Vus= Vb+ Vsk= 723 + 9,39 = 32,39ml|

Kod izrade konstrukcije kalupa nama je bitan volumen samo kal@ & OMLQH L SULSDG
dna. Sada trebamo oduzeti volumen grla iznad kalupa od volumena ukupnih Supljina. Volumen
JUOD GRELYDPR WDNR GD QDMSULMH Q Ddskd i@ hakerRtoga PR G H O
izmjerimo volumen grla iznad kalupa.

sop]ol“s p <EBYAG] } i o
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Slika25X s}opu v plp%viP PEo

I1DNRQ LJUDGH " PRGHOD JUOD PRUDPR VL QDSUDYLWL FUW
25. vidimo kako to izgleda te sad moramo prerezati grlo na visinu od 13,7mm da dobijemo
volumen iznad kalupa.

Slika26 X s}opu v PEo ]iv | ou%o
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.DGD GRELMHPR YROXPHQ L]QDG NDOXSD PRaAHPR L]JUDpPXQD
G QD NDOwwa takdda od volumena ukupnih Supljina oduzmemo volumen grla iznad
kalupa.

Vks= Vus— Vgik= 732,39 — 8,51 = 723,88l

B3URUDPXQ YROXPHQD SUHGNDOXSQH a&XSOMLQH

=D SURUDpPXQ SUHGNDOXSQH aXSOMLQH SRWUHEQL VX QDP

X 7THALQD W00y OD
x Konstanta stakla predkalupne Supljine: .=0,41
X % % RYHUFDSDFLW\

BUYR VH L]JUDpXQD YROXPHQ SUHGNDOXSQH aXSOMLQH GQ
RGX]PH YROXPHQ JUOD ERFH 5DpXQDPR SUHPD IRUPXOL

Vpsg=G[ . [ 2& PO
Vps= Vps— Vug= 295,65 — 9,9 = 285,75 ml

2YHUFDSDFLW\ VH X]JLPD SUHPD GHEOMLQL GQD ERFH 2ELpC(
a za normalna dna se koristni od 42-

Slika27. Slika% E}E pv  Ajo M pwo

BULMH SRpHWND PRGHOLUDQMD NDOXSQH axXSOMLQH WUHE
9LVLQD NDOXSQH 4aXSOMLQH VH UDpXQD WDNR GD VH RG XN
GQD L VYH VNXSD SRPQRAL VD IDNWRURP VN Xpljanja po visini koji iz
nam poznati iz slike 24. te dobijemo visinu kalupne Supljine koja iznosi 297,2 mm.

3RaAWR VX QDP VDGD VYL SRGDFL NRML QDP WUHEDMX 1D L]U
' modela kalupne Supljine u programu SolidWorks 2019.

sop]ol“s p <EBYAG] } i o
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4.5 Modeliranje kalupne Supljine (fazone)

Za izradu kalupne Supljine koristimo mjere koje su navedene na nacrtu artikla (slika 24.). Visinu
NRULJLUDPR SR SURUDpPXQX NRMD L]JQRVL PP

Slika28X ~Z § Z ~ ES e | Op%V “H%0i]V
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1IDNRQ LJUDGH VNHWFKD NRULVWLPR IXQNFLMX 5HYROYH

Slika29 X z A}oA (pvl i

1DNRQ GRELYDQMD pYUVWRJ WLMHOD PRaHBRRvjSdaY MHULW I
uUH WDM YROXPHQ ELWL SUHPDOL SD PRUDPR SRYHUDWL QHN
2ELPpQR VX WROHULUDQH QDMYHUH PMHUH SR SURPMHUX S
PMHUH L GD GRELMHPR Y Briojenii hiQobildi dblikAbbdeH QLVPF
1IDNRQ 4WR VPR QDSUDYLOL QDMYDAaQLML GLR SRVOD NUH{U

sop]ol“s p <EBYAG] } i o
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2GDELU YHOLPLQH NDOXSD

6YDNL VWDNODUVNL VWURM LPD RGUHYHQH VWDQGDUGQH
NRQVWUXNWRU SULOLNRP LJUDGH NRQVWUXNFLMH .RG RGI
QD XPX GD YHOLpLQD NDOXSD QDMEROMH RGJRYDUD YHOL|
PDWHULMDOD L VNUDWL YULMHPH LJUDGH NDOXSD 2YD ERF
SGBB. . RULVWLPR SULUXpPpQDbSDPRXRERERHROL pWAX NDOXSD \
odgovara za naSu bocu. 9HULQRP VYIFLIWVYXSUJUDEGHD L X LQpLPD C
jedinica za duljinu9ULMHGL GD MH PP

SlikaB0X s o] ]Jv | op% [8]
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ORGHOLUDQMH NDOXSD

&UWDQMH YDQMVNLK GLPHQ]LMD NDOXSD

ORGHOLUDQMH NDOXSD SRpLQMHPR WDNR GD RNR PRGHOD |
kalupa te opet napravimo revolve. U slici ispod vidimo kako je odmah napravljena prizma
kalupa za spoj s dnom kalupa. Sve prizme su standardizirane i rade sequkakal je boca
QHSUDYLOQD L LPD QHSUDYLOQL REOLN SUL]JPD VH SULOLCL
KODYHQMD UXED ERFH 8 VOLFL LVSRG YLGLPR NDNR L]JJOHC

Slika31 X 'o Av] I § Z
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)XQNFLMD FRPEine

1DNRQ a4WR VPR GRELOL pYUVWR WLMHOR YDQMVNLK GLPH
pYUVWD WLMHOD IXQNFLMRP FRPELQH PRAHPR RGX]JHWL N
oduzetu kalupnu Supljinu od kalupa.

Slika32 X K piJu vi | ou%v “u%oil]v } | ou%o
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*ORGDQMH XWRUD ]D a0OLF

6OMHGHUL NRUDN MH LJUDGD XWRUD ]D 40LF NRML VOXaL
JXQNFLMRP FXW H[WUXGH LJUHAHPR a0OLF QDdiRiMri¢U X 1
XWRUH YHULQRP VX WR PMHUH L

Slika33X 'o} vi uS}E 1 “0]
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%XaHQMH UDYQLK YDNXXP UXSD

ODNXXP UDYQH UXSH EXA4LPR X]GXa FLMHORJ NDOXSD 5XSH
PP RG NDO Jre (fazodeX ¥&kuum sistem nam je potreban zbog toga da se staklu

SRPRIJQH QDSXKDYDQMH X SUDYLODQ REOLN 5XSH VPR MRaAa

WRP IXQNFLMRP EL VH SRVOXALOL X VOXpDMX NDG UXSH QH

Slika34 X p“ vi @& Av]Z A lppu E P %o
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BuSenje kosih vakuum rupa

1IDNRQ 4WR VPR L]JEXAQLOL UDYQH YDNXXP UXSH PRUDPR L]E
vakuumrupe. .RVH VH UXSH EX&H JERJ WRJDatdVirhthevathaKAWIPUN O R Q[
KODGQLMH QHJR QD GQX SD VWDNOX WUHED SRPRU GD VH C

Slika35 X p“ vi 1}¢]Z A lppu E p%o

S0 H]Jol]'E p <EBYAG] } i o



Renato Belina Zavrsni rad

6SRM YDNXXP UDYQLK UXSD L SUL]PH

Spoj ravnih vakuum rupa sa prizmom kalupa (dnom kalupa) je potreban iz razloga Sto se
YDNXXPVNR LVLVDYDQMH JUDND YUAL NUR] GQR NDOXSD &
SRYUALQH NDOXSD L SURPMHUD VX PP

Slika36 X "%o}i WA GEUAV]Z EP% ] % E]Iu | 0p%o
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% X3HQMH Yaph Kaipndj3aSjinF

ODNXXP UXSLFH VH QDMpHauH EXaH X SRGUXpMX YUDWD L L
MH GRVWD YLVRND SD VPR UXSLFH L]JEXALOL L Rs&WLMHOX E
vakuum ravne i kose rupe.

Slika37 X p“ vi A lppu E p%]
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2YDOQR JORGDQMH SUL]JPH NDOXSD

2YDOQR JORGDQMH QD NDOXSD VH LJUDYyXMH V UD]JORJRP GI
brzog otvaranjai zatvaranja NDOXSD SULOLNRP SURL]JYRGQMH 2VORER:
QD GXELQL PP L ]IDYUADYD QD f RG GLMHOQH OLQLMH G>

Slika38. KA ov} Po} vi % @E]lu | op%o

*ORGDQMH XWRUD ]D ORNDWRU

Utor za lokatorQDP VO XaL X dvdkalkipa re Botikahprilikom proivodnje. Kod sklopa
NDOXSD L GQD NDOXSD QD GQX VH QDOD]L YLMDN NRML GF
RGUHYHQRM VYUVL

Slika39.'o} vi pS}E 1 o}l §}E
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4 %X3HQMH 9HUWL)ORZ 9) UXSD

9HUWL)ORZ UXSH VOXaH GD NUR] QMLK VWUXML KODGQL ]!
NDOXS UDGL VH SRVHEQL UDVSRUHG UXSD NRML QDMEROMH
hladiti cijelu Supljinu. Ako bi UXSH ELOH UDVSRUHYHQH QH MHGQDNRP
napukline u gotovom proizvodu.
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%X&HQMH UXSD ]D QRAHQMH

1D VYDNRM SRORYLFL NDOXSD VD JRUQMH DQNUQDWHRWHQOLPH ¥
DNR NDOXS X SURL]YRGQML WUHED SUHPMHVWLWL GD VH P
SR VHEL YUXuU
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5HIDQMH NDOXSD QD PXaNX L @aHQVNX SRORYLFX

1DNRQ 4WR VPR RGUDGLOL VYH RYH RSHUDFLMH NRMH VX \
QD GYLMH SRORYLFH )XQNFLMRP 6SOLW L]JUHAaHPR NDOXS S
SRpHWND QD PX&adNX L aHQVNX SRORYLFX 1DNRQ aWR L]JUH
REUDYyXMHPR VYDNX SRORYLFX |[DVHEQR 1LMH QDP YDAQR N

VX VLPHWULpPQH
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,JUDGD &HQVNRJ IDOFD

SUHPD VOLRNDNRGIHPR]JUDYXMH aHQVNL IDOF YDVaWHQN NRNFH
SRORYLFL QDSUDYL VH XWRU X]GX& FLMHOH SRORYLFH

Slika43 X /1 E T vel}P (0

,JUDGD PXaNRJ IDOFD

OX&NL IDOF MH LVWLK GLPHQ]LMD NDR L aHQVNL IDOF VDPR
QD SURL]J]YROMQX GXOMLQX ]D VYDNL NDOXS GUXJDpLMH
GRQMH SRORYLFH SD QD RGUHYHQX YLVLQX
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4.7.14 l1zrada vakuum kanala

ODNXXP NDQDO QDP VOXaL |]D RG]JUDpLYDQMH SUHGQMH VWU
VH V REMH VWUDQH NDOXSD L QD REMH SRORYLFH NDOXSI
AXSOMLQRP JUDPpQRWWLMHORM GXaLQL YDNXXP NDQDOD 3!

VWDQGDUGDQ
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/IHUDVWR JORGDQMH +ROORZ PLOO

/HOUIDVWR JORGDQMH +ROORZ RHQONRM ISIRORX MFL R 8 INWHINXP/DF
YLaL RG PP RQGD VH OHUbVWR JORGDQMH UDGL QD REM
GXOMLQH NDOXSD QD VUHGLQL SD GR PP QD VYDNRM

aAaWR VH NDOXS NRG YHOLNLK WHPSHUDWXUD X SURL]JYRGQM
SURVWRU ]D GHIRUPDFLMX

Slikad6 X > ¢8} Po} vi

sop]ol“s p <EBYAG] } i o



Renato Belina Zavrsni rad

*ORGDQMH XWRUD ]D YHUWLNDOQR FHQWULUDQMH

8WRU ]D YHUWLNDOQR FHQWULUDQMH QDP VOXaL NDNR VH .
RWYDUDQMD L |DWYDUDQMD 3RORYLFH VH ¥R MdoNODGLF
SRORYLFL ILNVLUDQD YLMNRP D QD GUXJRM SRORYLFL MH
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1D VOLFL VX |IDVHEQR SULND]DQH PXa4ND GHVQR SRORY
VYH RSHUDFLMH NRMH VPR GR VDG NRULVWLOL
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6NODSDQMH SRORYLFD X DVVHPEO\-u

1DNRQ VYLK ]JDYU&AHQLK UDGRYD QD PX&aNRM L &HQVNRM S|
DVVHXED\GRGDWL VYH SRWUHEQH YLMNH ]D pHSOMHQMH YL
VO XpDMX
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4.7.1 6NORS VYLK DODWD ]JDMHGQR

6YL DODWL VH PRGHOLUDMX QD QDpLQ NRML $O®DWULWO]DO
VYDNL VWDNODUVNL VWURM VWDQGDUGL]LUDQL WH VH PR
SULND]DOL QDpLQ PRGHOLUDQMD D QD WDM QDpLQ VH PRG
SRND]DQ VNORS -XYMRNNROEWI R NDVQLMH L]JOHGDOR QD VW
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4719 ,]JUDGD ' QDFUWD

1IDNRQ aWR MH |]JDYUAHQR NRPSOHWQR]BRGHWLUD QN1HH QNLCOON:
NRML VH UDGL X 'UDZLQJ PRGKPUMXD§RKHGLRUJN\DY HOR KU W PRG
QDFUW GRGDYDMX UD]QL SRJOH CGkbtirajs.UNkok! KdripletiraraH W D O M

GRNXPHQWDFLMH QDFUWL VH aDOMX QD REUDGX WH VH SR
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=DNOMXpDN

8 IDYUGQRP UDGX RSLVDQ MH SRVWXSDN L]JUDGH NRQ
SRVWXSDN NRQVWUXNFLMH MH GRVWD |]DKWMHYDQ L VORaH
]DYUAQH ERFH NRMDOD®H |JRUIRIPYWADMOD GHRUDPXQX YROXPH
SUHGNDOXSQH aXSOMLQH PRJX J]QDpLWL XVSMHK LOL QHXYV
SUYR UDGL SURED QD PDORMBERF+FDLWH RE EWBSD LGOHW B O M-QR
WRJD VOLMHGH GRGDWQH NRUHNFLMH QD DODWX

.DNR VPR L ]DNOMXpLOL QDMYDAQLML GLR NRQVWUX
NRQVWUXNFLMD NDOXSD-PID@VWDSORD DIRBED BRVYWRMHULK
RGUHYHQRM axsSoOMLQL

3RVWXSDN LJUDGH NRQVWUXNFLMH NDOXSD MH ]DQLPON\
REOLFLPD ERFD WH WDNR QH3UBEBRPRRFRORBROLGBRYDR I
SURL]YRGQMD VWDNOHQLK ERFD MH PHWRGD SRNX&DMD L ¢
VWDNOR SRQD&DWL X SURL]YRGQML 3RGUXpMH MH VYDN
QDSUHGRYDQMH L XpHQMH
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