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AlatrepardrnTa Kol YAIKA
2UOKEUOOIOC

Safisfactory Mon satisfactory

o O ingress

CO; loss

Shelf-life - criteriz can only be defined by the customer

L.. Packaging defined according to the customer needs

Oxcygen permeation rate of (20pm thick) films (co'm® day.atm) at 23°C

3 Layers Multilayer Technology: ¥ BH =, 9% RH
? ? o7 AmGuard™ R
2 Z B::wpo)}mr EWOH (Efyiens Smoka)

passive barrier Bind-Ox®, Bind-Ox+™ S —

AmGuard ™ NYLON PhE
Monaolayer technology:

active barrier PET
Bind-Ox® and Bind-Ox*™ AmFresh™ .
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Multilayer
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[MTOAUCTPWMHATIKO pre-form

pEi Extra Meads: Extra layer in the preform
3 1. Barmer Drysr
— ¥ BARRIER e
| J POLYMER 2. 2nd injection unit
& = 3. Special hotrunner
A I | B
N HOT RUNNER COLD HALF

PET - Hotrunner

Barrier -
Hotrunner

b Ouny
i
S E S
12558 Dany
P it
‘

’ {. ': Processing : principle (parallel injection)
. L -

r g1 8 L,
; i '-" ] o E | [ 1
S ' t, | S

- e o |

pEARRANRAY | | | |

L

T T—

Step 1: PET injection Step 2 : Barrier and PET Step 3 : PET injection
injection



TexvoAoyia @epuou MepiopaTog
(Hot Fill) 1/4
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® Ocppokpacoia yepiopaTog 83 pe 92°C
® Y10 KeVO e
® [1apaOPPWOEIC TTEPIEKTWV
® AIOYKWON TTOAUMEPWV

Hot Hiling and bottie stresses

R I
-uhnuﬂn-om

Ao et ted el may
hm.mdd-l
(a0 e wih e M




FEQTTONIKO TTANETTIXTHMIO AOHNON | AGRICULTURAL UNIVERSITY OF ATHENS

TexvoAoyia Ogpuou MepiocpaToc
(Hot Fill) 2/4

Sterilisation [ 121°C “ Zii'!;i'li'ﬂ;" ll[ni““"l
(Retort) o ‘ i |1' I' N
104°C I I i
E ——
& Pasteurisation < 101°C [ Preserves B — ' ._ : " "““
g 96°C  fomato-pased préducts
E oroc T
> Hot Fill . - - URTD -
£ 85°C fruit dinks A enhanced water -
ﬁ . B80°C ; ;
o Warm Fill Dressings, oil, |““[I||ml| ml““l
e mustard,
o, SYrup 'lilllh u
Cold Fill : ! || pyrd '|||
.................. “ JL

200 100 50 40 35 30 25 20 15 10 5
Oxygen Sensitivity (ppm)

¥ standard ™ Heat Set W Enhanced Heat Set
I True Heat Set © Double Blow

(1 Barrier Required [“1 Barrier for Some Applications
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Texvo

.1;533?%\

212°F
100°C

185°F
85°C

1986

1998

2000 Tomorrow's Packages

Aoyia Ogppou EHIoUATOG
(Hot Fill) 3/4

PET bottle Standard Heat- | Enhanced Heat- True Heat Fro::;in
process Set Set Set™ Platform
Fill Up to 185°F Up to 205°F Up to 275°F
a - - Up to 275°F
Temperatures 85°C 96°C 129°C P
Haot-fill Hot-fill
Fill Process Hot-fill Hot-fill and hold Pasteurization JEER N FL 8]
Retort Retort
Crystallinity levels
Sidewall 27-29% 29-31% 40-45% 45-50%
Finish Amorphous Crystallized Crystallized Crystallized
=27% =35% =35% =35%
Base 3-5% 3-5% >35% 40-45%
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Nomenclature 1/3
.

TOP OF FINISH

THREAD START

BEAD IDENTIEICATION

ENGRAVING

RING
NSR

DIAMETER BELOW NSR
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Nomenclature 2/3
S

5,14¢ 574¢ 534¢

| 2174 21,76
&
L

21 20, 3

PCO Neck BPF Neck BPFL Neck
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Nomenclature 3/3

Jr NECK !/ NSR |
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Preform and Bottle Design 1/3

Bi — Orientation Ratio (1)

D = Bottle Diameter

d = Average Preform Diameter

L = . Bottle Development

| =% Preform Average Development
T = Bottle Wall Thickness

t = Preform Wall Thickness

S = Bottle Shoulder Length

s = Preform Shoulder Length
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Preform and Bottle Design 2/3
S

Bi — Orientation Ratio (1)

AXIAL RATIO STD BLOWING HEAT SET
tAxial=L /I 2,5-3,1 (max 3,25 for water) 26-29
RADIAL RATIO STD BLOWING HEAT SET
tRadial =@6D/@d 3,5 — 4,2 (max 4,5 for 3,3-3,6
diagonal)
TOTAL RATIO STD BLOWING HEAT SET
t Total = t axial x T radial 9,8-15 8,6 -10,5
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Preform and Bottle Design 3/3
S

Bi — Orientation Ratio (1)

BASE RATIO |
@ Bottle Standing ring STD BLOWING HEAT SET
T1Base = - <35
@ Preform Lower Core ’

BOTTLE WALL THICKNESS
T=t/tTotal (x0.9)

* s (preform shoulder) is the area where wall thickness
increases up to its maximum value

* S (bottle shoulder) is the area which ends with maximum
diameter

* s is blown into S according to total ratio

*s x 1 Total (x0,66) =S
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Ap¥XEg Tou Stretch Blow Moulding
. 000000000n00]

— “\a‘@._n— Feed Cold Preforms

\—-Reheat Preforms in IR oven _I_.‘? 3_"}‘: Eg] —
—__

Stretch Blow Moulding o

—e Discharge Bottle ° é
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®oUpvog

— Heated Preform

Equilibrium Area

Cold Preform




FEQTTONIKO TTANETTIXTHMIO AOHNON | AGRICULTURAL UNIVERSITY OF ATHENS

Evépyela OepuoTNTOG
S

IR Lamps

Ventilation

bbb bbbl

1 IR Lamps 1

+ Radiation : IR rays (0,8 ym —1 mm)

Cooling Shields

* Near :A 0,78 um—2,5ym
* Middle : A 2,5 um—-50 ym
sFar: A 50 ym —1000 ym

» Conduction : heat transfer from outer to inner surface

» Convection : due to air (thermal carrier fluid)
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Aigioduon Tou IR otn Mada Tou

YAIKOU
«

CARACTERISTIQUE DES LAMPES IR.

Préforme Am arphe Préforme amorphe Préforme partiellement cristallisé
IR Courts et Moyens IR courts 12 -1.4pm IR courts
Pénétration Limitée P énétration Optimale Peau cristallisée = Ecran
P énétration faible
90°C 100°C 85°C
25 %
1,65pm 450 W
/,/ 90 V
1490°C
135
it 65 %
1160W
u 165V
1885°C
12pm
m /\ 100 %
B.O
U 1800W Bo BO
220V 3
2150°C \
- + - +
+— —
Ly » »
ETR. ETIR. ETIR. ETIR. ETIR ETR.

INFLUENCE DES CONDITIONS DE CHAUFFAGE LR. SUR LE TAUX D 'ETIRAGE RESULTANT.



Kartavopu @eppuoTnTac eVioc TnG
Mdadac Tou YAIKOU 1/2
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Kartavopu @eppuoTnTac eVioc TnG
Mdadag Tou YAIKOU 2/2

* The inner part of the preform is
stretched more

* It is important to have a good
heat distribution in preform thickness

* The inner part must be, in theory,
warmer than the outer one
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TTOU €TTNPEAJOUV TNV KATAVOUN BEpPOTNTAC EVTOC
TNC MAdac ToOU UAIKOU.




FEQTTONIKO TTANETTIXTHMIO AOHNON | AGRICULTURAL UNIVERSITY OF ATHENS

MOULD BASE
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(1

Aladikacia Mapaywyng

PREFORM IN MOULD ST STAGE STRE- DEVELORING

STRETCH ROD BLOW PRESSUF BoOTILE
READY START

DEVELOPING P31 BLOWING P2 BLOW PRESSURE .
BOTTLE & STRETCHING FLET . FORMED
COMPLETED BOTILE COMPLETE

" COOLING TIME
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s

Reforms

Point O

* Stretching starts when the stretch
rod touches the bottom of the
preform

* This point is called “point 0” and
corresponds to a point on the
blowing wheel

* All the other phases are related
to this point
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Stretching vs. Pre — Blowing

(Pre)Blowing too early

+2

(Pre)Blowing too late
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Bi-Oriented
f ‘ Material
. 7] i
> ol - - ) m—
b N =i
Qr;tc()arrpi);ous ‘ ’ Blowing

Radial Orientation

L"_

Stretching

Axial Orientation End of Stretching/Pre-Blowing

Axial & Radial Orientation ‘

|

. A
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BiBAloypapia 1/2
S

® A. KavaBoupag. 2uokeuaaia Npoioviwy Kata tnv
MeTagpopa kal AttoBrnkeuon touc. ABrva, Ekd.
[Matralnon, 2009.
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BiBAloypapia 2/2

S
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©cooalovikn, Ekd. University Studio Press.
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Exkd. TJI0AQ.
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Adelec Xpnong

® To TTapOV EKTTAIOEUTIKO UAIKO UTTOKEITAI O€ ADEIEC XPNONG
Creative Commons.

® [1a eKTTAIOEUTIKO UAIKO, OTTWC EIKOVEC, TTOU UTTOKEITAI O€
AAAOU TUTTOU QdEIa Xprnong, N adsla Xxpnong ava@EpeTal

PNTWC.
00
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XpnuatodoTnon
S

® To TTapOV eKTTAIOEUTIKO UAIKO £XEI avaTITUXOEI OTO TTAQICOI0 TOU
EKTTAIOEUTIKOU £pYOU TOU OIDACKOVTA.

® To épyo «AvolkTa Akadnuaikad Madnuata Mewtrovikou
MavetmioTnuiou ABnvwv» €£Xel XpNUATOdOTAOEI HOVO THV
AvadIAMOPPWON TOU EKTTAIOEUTIKOU UAIKOU.

® To £pyo uAoTrolgital oTo TTAQiCIO TOU ETTiXEIpnOIaKOU
[MpoypaupaTog «Ektraideuon kai Aia Biou Madnon» kai
ouyxpnuMarodorteital atrod Tnv EvupwTraikni ‘Evwon (EvpwTraiko
Kolvwviko Tauegio) kal atro €Bvikoug TTopouc.

ENIXEIPHEIAKO MPOTPAMMA
o EKTAIAEYEH KAl AIA BIOY MAGHEH == EZ"A

ENEVEVON GTNY UOVWYid TNE. YVUWEH

* *
* *
* *

* oy Kk

s npoypappa yio v avdntugn
YNOYPTEIO MAIAEIAL KAl OPHEKEYMATAON  EvPanaiko KOINONIKO TAMEI
Evpwraikn ‘Evwon EIAIKH YINMHPEXIA AIAXEIPIZHL

Ei (KO K 6 Tapei
UPUTAIOTOWIVIKO THHE Me ™ ouyxpnparodotnon tng EAAadag kat tng Evpwmnaikr¢ Evwong
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2NUEIWpA Ava@opag
S

® Copyright T'ewtroviko lMNMavemmiotipio ABnvwy, Tunua EmoTAung
Tpogiuwv kal Alatpo@ri¢c Tou AvBpwTtrou, Avtwviog Kavaoupag,
«2uokeuaoia Tpogipwvy». 'Ekdoon: 1.0. ABrjva 2015. AilaBEoiuo atrd
TN dIKTUOKK dIEVBUvOonN: http://oceclass.aua.gr/
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2nNUEiwpa Ade0d0TNONG

To TTapdv UAIKO diaTiBeTal e TOUG Opouc TNG adelag xprong Creative Commons
Avagopad, MNapouola Alavopuny 4.0 [1] A netayeveéoTepn, AiEBvAC

‘Ekdoaon. E€aipouvTal Ta autoTEAR £pya TRITWVY, TT.X. PUWTOYPOAYIES, dlaypdupaTa
K.A.TT., TO OTTOIQ EUTTEPIEXOVTAI O€ QUTO KAl TA OTToia avagEpovTal Jadi Je TOUG
OPOUG XPNOoNG TOUG OTO «ZNMeEiwua Xpnong Epywv Tpitwv».

‘©Nolel

H adeia autry avikel OTIC AdEIEC TTOU aKOAOUBOUV TIC TTPOdIaypaAPEC TOU
Opliauou AvolkTAG 'vwaong [2], eival avoIKTO TTIOAITIOTIKO £pyo [3] Kal yia TO AGyOo
QUTO ATTOTEAEI AVOIKTO TTEPIEXOMEVO [4].

[1] http://creativecommons.org/licenses/by-sa/4.0/
[2] http://opendefinition.org/okd/ellinika/

[3] http://freedomdefined.org/Definition/El

[4] http://opendefinition.org/buttons/
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AlaTRPNON ZNUEIWHATWYV
S

OT1ro1adNATTOTE avaTtTapaywyn N dlaokKeun Tou UAIKoU Ba
TTPETTEI VA OUMTTEPIAAMPAVEL:

® TO 2nueiwpa Avagpopdag

® 10 2nueiwpa AdEI0dOTNONG

® TN dNAwaon Alatnpenong ZNUEIWPATWY

® 10 2nueiwpa Xprions Epywyv Tpitwyv (E@OCOV UTTAPXEI)
uadi Je TOUC OUVOOEUOMEVOUC UTTEPOUVOECOUG.
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