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Ekstriizyon

Ekstriizyon, plastiklerin sekillendirilmeden once eritilmesi ve
karistirilmast prosesidir. Cogu plastik prosesinin ilk asamasi
ekstriizyondur. Plastik hammaddesi bir ambalaj tesisine
pirince benzer kiiciik graniiller ya da payetler seklinde gelir.
Uygulanacak plastik prosesine bagli olmaksizin ilk is olarak
plastik hammaddesini 1sitip eriterek akiskan bir hale
getirmek gerekir. Ekstriider ad1 verilen makine, i¢inde sonsuz
bir vidanin dondiigii, hammaddeyi bir ugtaki besleme
hunisinden diger ugtaki kaliba erimis halde ileten bir
makinedir. Bir ekstriidder hammadde besleme hunisi, sonsuz
vidanin yer aldig1 1sitilan gévde ve bir ekstriizyon kafasindan
olusur. Ekstriizyon kafasinda bu isleme tabi tutulan plastigin
seklini belirleyecek kalip bulunur. Kalibin sekli ve tiirii
tiretilecek plastik iiriiniin son halini belirler.

Omnegin levha ekstriizyonu olarak bilinen proseste,
ekstriiderdeki erimis plastik, “levha kafas1” adi verilen yarik
seklinde agikligi olan bir kaliptan beslenerek erimis plastik
levha olusturulur. Bu levha, genisligini ayarlayan ve bir
taraftan da sogutan bir dizi merdanenin iizerinden geger ve
genellikle daha sonra kullanilmak iizere bobinlere sarilir.
Farkli plastik hammaddelerinden, birden fazla ekstriider ve
bunlardan ¢ikan driinlerin tek bir kalipta birlestirildigi, ¢ok
katmanli (katl) tiriinler imal edilebilir.

Bu yonteme koekstriizyon prosesi adi verilmektedir.
Levha Ekstriizyonu - Termoform Prosesine
Hazirlik

Tepsi, bardak, kap ve benzeri genis agizli plastik {riinler
termoform yani isi ile sekillendirme yontemi ile imal
edilmektedirler. Bu yontemle iiretilen ambalajlar genellikle
koniktirler. Termoform prosesi dncesinde islenecek plastik
levhanin hazir olmasi gerekmektedir. Bu yiizden levha
ekstriizyonu gerceklestirilir. Ekstriiderdeki erimis plastik
levha kafasi ad1 verilen yarik seklinde agiklig1 olan bir

kaliptan beslenerek erimis plastik levha olusturulur. Bu
levha, genisligini ayarlayan ve bir taraftan da sogutan bir dizi
merdanenin iizerinden geger ve genellikle daha sonra
kullanilmak iizere bobinlere sanilir. Uretilen plastik levhalar
sert plastik ambalaj sinifina giren plastik kutularin imal edil-
mesinde de kullanirlar. Bu levhalar kalipla kesilerek ve sonra
katlanarak geleneksel karton kutu tasarimlarina benzeyen
plas-tik kutular elde edilir.

Termoform — Is1 ile Sekillendirme Prosesi

Termoform prosesi levha halindeki plastik ile baslar. Levha
bir firinda 1sitilarak veya bir dizi 1sitict iizerinden gegirilerek
yumusatilir. Sicak levha daha sonra igi bos bir kalibin
tizerine yerlestirilir. Yontemlerden birincisi olan “vakumla
sekillendirme prosesinde”, vakum plastik kalibin icine ¢eker.
Diger bir yontem olan “basingla sekillendirme prosesinde ise

levhanin iizerine uygulanan basing levhay1 kalibin ¢ukuruna
iter. Kalip ¢ukuru, havanin levhayla kalip yiizeyi arasinda
kalmasimi onlemek i¢in menfezli olmalidir. Termoform
prosesinin  6nemli Ozelliklerinden birisi de ambalajin,
levhanin geriye kalan kismindan kesilerek ayrilmasidir. Bu
islem, kullanilan kaliba kesiciler yerlestirerek veya kaliptan
¢ikan ara iirtiniin ayni bir kesim istasyonuna aktarilmast yolu
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Extrusion

Extrusion is the process of melting and mixing plastics before
they are shaped. The first stage of most plastic processes is
extrusion. Plastic raw material comes to a packaging plant in
the form of small granules or sequins similar to rice.
Regardless of the plastic process to be applied, it is necessary
to make the plastic raw material fluid by heating and melting
it first thing. The machine, called extruder, is a machine in
which an infinite screw rotates, transmitting the raw material
from the feeding funnel at one end to the mold at the other. It
consists of an extruder raw material feeding funnel, a heated
body with an infinite screw and an extrusion head. On the
extrusion head there is a mold that will determine the shape of
the plastic subjected to this procedure. The shape and type of
mold determines the final version of the plastic product to be
produced.

For example, in the process known as plate extrusion, molten
plastic in the extruder is formed by feeding from a mold with
a slit-shaped openness called the "plate head". This plate
passes over a series of rollers that adjust its width and cool it
on the one hand, and is usually wrapped in coils for later use.
Multilayered (folded) products can be manufactured from
different plastic raw materials, where multiple extruders and
the products that come out of them are combined into a single
mold.

This method is called the coextrusion process.

Plate Extrusion-Preparation for
Thermoforming Process

Trays, cups, containers and similar wide-mouthed plastic
products are manufactured by thermoforming method i.e. heat
forming method. Packages produced by this method are
usually conical. The plastic sheet to be processed before the
thermoforming process must be ready. Therefore, plate
extrusion is carried out. A molten plastic sheet is created by
feeding from a mold with a slit-shaped span called a molten
plastic sheet head in the extruder. This plate passes over a
series of rollers that adjust its width and cool it on the one
hand, and is usually thought of as coils for later use. The
plastic sheets produced are also used in the production of
plastic boxes that fall into the class of hard plastic packaging.
These sheets are cut with mold and then folded, resulting in
plastic boxes resembling traditional cardboard box designs.

Thermoform — Heat Forming Process

The thermoforming process begins with sheet plastic. The
plate is softened by heating it in an oven or by passing it over
a series of heaters. The hot plate is then placed on a hollow
mold. In the first of the methods, "vacuum forming process",
the vacuum draws into the plastic mold. Another method,
"pressure forming process" applies to the plate, pushes the
plate into the pit of the mold. The mold pit should be
culverted to prevent air from getting between the sheet and
the mold surface. One of the important features of the
thermoforming process is that the packaging is cut off from
the rest of the sheet. This can be done by placing cutters in the
mold used or by transferring the intermediate product from
the mold to the same cutting station. After the cutting of the
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ile yapilabilir. Uretilen plastik kaplarin kesilmesinden sonra
geriye kalan malzeme genellikle “iskelet atik” olarak
isimlendirilic Bu tiretim artiklarinin yani ¢apaklarin, kapali
devre sistemde yeniden Ogiitiildiikten sonra sisteme geri
kazandirilmas1 gerekir Bu plastik capaklar termoform
prosesinde % 40-60 oraninda olabilmektedirler. Bu yiizden
kapali devre sistemde yeniden {iretime kazandirilmalar
ekonomik agidan ¢ok dnemlidir.

Bir termoform prosesi makinesi dogrudan bir levha
ekstriizyon ekipmaniyla  birlestirilerek, kesintisiz
ekstriizyon/termoform hattt elde edilebilit Levhanin
tamamen sogutulup yeniden 1sitilmas1 gerekmediginden, bu
kesintisiz hatla enerji tasarrufu saglanir.

Koekstriizyon ve Cok Katli Kaplarin
Uretimi

Farkli plastik hammaddelerinden, birden fazla ekstriider ve
bunlardan ¢ikan iiriinlerin tek bir kalipta birlestirildigi, cok

katli trtinler imal edilebilir. Bu yonteme koekstriizyon
prosesi adi verilmektedir.

Cok katli plastik kap ve benzeri iirtinler, ¢ok katli levhalarin
bir termoform makinesinde sekillendirilmesi yoluyla elde
edilirler. Zor olmayan bir prosestir. Ilk ¢ok katli yapilar,
birbirine benzeyen plastik hammaddelerinden iiretilen iki
kat triinlerdi. En bilinenleri HIPS (antisok polistiren)
iizerine GPPS (kristal polistiren) hammaddelerinden
iiretilen kaplardir. Tki katli iiretilen bu kaplarda parlak bir
dis ylizey ve temiz beyaz bir i¢ ylizey vardir.

Gaz bariyer oOzellikleri c¢ok iyi olan plastik kaplarin
iretilmesi i¢in, birbirinden farkli erime sicakliklari olan,
birbirine benzemeyen plastik malzemelerin koekstriizyonu
yaptlmalidir.  Ancak  bu  malzemeler  birbirlerine
yapigsamayacaklari i¢in, bu islem icin yapistirict katmanlar
da gerekecektir. Genellikle PE ve PP gibi hammaddelere
oranla ¢ok daha pahali olan bariyer kat-manlarimin
kalinligin1 iyi ayarlanmasi gerekmektedir. Gilintimiizde
koekstriizyon teknolojisi her tilirli sorunu ¢o6zebilecek
sekilde gelismis ve ilerlemistir.
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plastic containers produced, the remaining material is often
called "skeletal waste". These production residues, i.e.
burrs, must be restored to the system after they are re-
grinded in the closed circuit system. These plastic burrs can
be 40 60% in the thermoforming process. Therefore, it is
very important economically that they are brought back into
production in the closed circuit system.

A thermoforming process machine can be combined
directly with a sheet extrusion equipment to obtain an
uninterrupted extrusion/thermoforming line. Since the plate
does not need to be completely cooled and reheated, this
continuous line saves energy.

Production of Coextrusion and Multi-
Layer Containers

Multi-layer products can be manufactured from different
plastic raw materials, where multiple extruders and the
products that come out of them are combined into a single
mold.

This method is called the coextrusion process. Multi-layer
plastic containers and similar products are obtained by
shaping multi-layer sheets in a thermoforming machine. It's
a process that's not difficult. The first multi-storey
structures were doubling products made from similar plastic
raw materials. The most well-known are containers made
from GPPS (crystal polystyrene) raw materials on HIPS
(antishok polystyrene). Produced in two layers, these
containers have a bright exterior and a clean white inner
surface.

In order to produce plastic containers with very good gas
barrier properties, coextrusion of plastic materials with
different melting temperatures, which do not resemble each
other, should be carried out. But since these materials will
not be able to stick together, adhesive layers will also be
required for this process. It is necessary to adjust the
thickness of my barrier layers, which are usually much
more expensive than raw materials such as PE and PP.
Today, coextrusion technology has developed and advanced
in a way that can solve all kinds of problems.
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Enjeksiyon Kaliplama

Enjeksiyon kaliplama, plastik sanayinde c¢ok yaygin
kullanilan bir prosestit. Bu yontemle iiretilen iirtinler arasinda
kaplar, kovalar, tiipler; kapaklar ve diger benzer pargalar sayi-
labilir

Enjeksiyon ekipmani, prosese uygun bir ekstruder ve ucuna
degistirilebilen kalip takilabilen mengeneli bir presten olusur.
Genellikle ileri geri calisan bir ekstruder (sonsuz vida)
kullanilit. Vidanin ucunda “tek yonlii valf” ya da “kontrol
halkas1” bulunur Dongii, vida govde igerisinde ileri
konumdayken baslar Vida govde igerisinde donerek erimis
plastigi ileri dogru, kontrol halkasindan gegirip vidanin oniine
dogru besler Erimis plastik vidanin oniinde biriken, vida
erime basinciyla ekstriider govdesi i¢inde geriye dogru itilir
Vidanin 6nlinde uygun bir miktar erimis plastik biriktiginde,
vida hala ileri dogru hareket ettirilerek piston gérevi goriir ve
erimis plastigi yiiksek basing altinda mengeneli kaliba enjekte
eder. Kalip dolar ve bir sogutma siiresinin ardindan mengene
acilir ve kaliplanmus tirtin kaliptan disar1 atilir.

Enjeksiyon kaliplama prosesinde kaliplanmig iiriiniin tiim
yiizeyleri kalipla temas sirasinda sekillenip sogutulur. Yiiksek
basingta enjeksiyon yapildiginda daha ayrintili veya parlak
yiizeyler elde edilebilir

Enjeksiyon kaliplama makinelerinin pek ¢ok c¢esidi vardir
Bazi makinelerde araliksiz ¢aligan, ileri geri devinmeyen vida
ayr1 bir toplayiciya besleme yapar Daha sonra enjeksiyon
baska bir piston tarafindan gerceklestirilit Kalip mengene
sistemlerinin de hidrolik, mekanik ve karma (hidrolik destekli
mekanik mengeneler) gibi cesitleri vardic Giiniimiizde
enjeksiyon kaliplama elemanlar1 yaygin olarak elektriklidir.

Enjeksiyon kalibinin kendisi bu prosesin en 6nemli parcasidir
Kaliplar basit, tek-disli (kaviteli) olabildikleri gibi karmasik,
¢ok disli (kaviteli) de olabilirler. “Yolluk” adi verilen erime
kanallari, erimis haldeki plastik enjeksiyon biriminden kalip

Injection Molding

Injection molding is a very widely used process in the plastics
industry. Products produced by this method include
containers, buckets, tubes, lids and other similar parts.
Injection equipment consists of a process-appropriate extruder
and a vise press that can be replaced at the end.

Usually an extruder (infinite screw) that works back and forth
is used. At the end of the screw is a "one-way valve" or
"control ring". The cycle begins when the screw is in the
forward position inside the body. The screw rotates in the
body, passing the molten plastic forward through the control
ring and feeding it towards the front of the screw.
Accumulated in front of the molten plastic screw, the screw is
pushed backwards inside the extruder body with melting
pressure. When an appropriate amount of molten plastic
accumulates in front of the screw, the screw still acts as a
piston, moving forward and injecting molten plastic into the
vise mold under high pressure.

The mold fills and after a cooling period, the vice is opened
and the molded product is thrown out of the mold. In the
injection molding process, all surfaces of the molded product
are shaped and cooled during contact with the mold. When
injection at high pressure, more detailed or glossy surfaces
can be obtained.

There are many types of injection molding machines. On
some machines, the non-moving screw, which operates
continuously, feeds to a separate collector. Then the injection
is carried out by another piston. Mold vice systems also have
types such as hydraulic, mechanical and mixed (hydraulically
assisted mechanical vices). Today, injection molding elements
are widely electric.

The injection mold itself is the most important part of this
process. Molds can be simple, single-toothed (cavitated) or
complex, multi-threaded (cavitated). The melting ducts, called
"roadways", feed the cavities from the molten plastic injection




Ekstriizyon - Sisirme - Kaliplama

Ekstriizyon-sisirme-kaliplama, bir sise {iretim prosesidir. Birkag
ml’lik siselerden, 1000 litrelik ve hatta daha biiyiik hacimlerdeki
plastik varillere, kaplara kadar imalat bu yontemle yapilabilit
Kozmetik {irtinlerinin ambalajlanmasinda kullanilan sise ve
kavanozlar, deterjan bidonlari, tehlikeli kimyasallar, gida ve
benzeri maddeler ve endiistriyel uygulamalarda kullanilan
biiyiik variller gibi iriinlerin imalati, ekstriizyon-gisirme-
kaliplama prosesine drnek olarak verilebilir

Geleneksel bir ekstriizyon makinesi, erimis haldeki plastik
“parizon” ad1 verilen formda ekstriizyon kafasmdan basilir Igi
oyuk sisirme kalibinim iki yani parizonun {izerinde kapanit Kalip
kapanirken parizonun tabani da kapatiliz Basingli hava
parizonun i¢ine iiflenerek, onu suyla sogutulan kalibin i¢inde
pisiri. Sogutulduktan sonra kalibin seklini almis olan sise
kaliptan cikartili: Daha sonra sisenin tabanin kapatilmasi
sirasinda olusan {iretim ¢apagt ve sigsenin boynu etrafinda kalan
iiretim ¢apag kesilerek sisteme geri gonderilit Bu prosesin bir
ozelligi de tirtine yapisik kulpu bulunan bir plastik kalibin (¢anta
bidonlar) da bu yontemle iiretilebilmesidir:

Sisirme  kaliplama prosesinde iretim capaklart Snemli
miktardadic Genel olarak % 25-45 oraninda {iretim ¢apagi
kalabilmektedit Bu nedenle bu prosesin ekonomisi agisindan,
kapali sistemdeki iiretim ¢apaklarinin yeniden graniil haline
getirilip hammaddeye karistirilarak, prosese geri verilmesi
biiyilk 6nem tasimaktadiz Prosese, kapali sistem i¢inde geri
verilen bu iiretim ¢apaklari, orijinal hammadde ile aym 6zellikte
oldugundan, hammaddenin genel karakterini degistirmeyecegi
icin, dogal olarak varil/bidon igerisine konulan malzeme ile
kontaminasyona sebep olmazlar ve ayrica hammaddenin
migrasyon limitlerini degistirmezler.

Ekstriizyon-sisirme-kaliplama makineleri ¢ok c¢esitlidic Hem
aralikli olarak ileri-geri devinim yapan vidal bir ekstriider”, hem
de “araliksiz ekstriizyon™ sistemlerinden olusabilmektedirler:
Tek kafalt bir ekstriizyon makinesi tek bir parizon {iiretebilit
Diisiik kapasiteli bir makine, yilda 2-3 milyon sise {iretebilit
Cok kafali ekstriizyon ekipmanlan ise birden fazla parizon
iiretebilirler ve birden ¢ok kavitesi olan bir kalibi aym anda
besleyebilirler  Yiiksek performansh ve 14 ayrt kaviteyi
beslemek tizere tasarlanmug doner kaliplt bir sistemde, yilda 40
milyon adet sise iiretimi gerceklestirilebilit

Koekstriizyon-Sisirme-Kaliplama

Cok katli parizon hazirlama teknolojisi gelismis bir
teknolojidir. Farkli plastik malzeme katlarinda olusmus bir
sise tiretmek miimkiindiir. Ornegin, ii¢ katmanli ekstriizyon
kafasindan beslenen ii¢ adet ekstriizyon sisirme kalib1 ile
renkli bir dis plastik katmani, geri kazanilmis plastikten
olusan bir ara katmani ve {irlinle dogrudan temas edecek
olan diger bir plastik i¢ katmani olan sise imal edilebilir.

Ornek: EVOH (etilen vinil alkol kopolimeri) gibi gaz
bariyer ozelligi iyi olan polimer-ler, ¢cok katli siselerin
imalatinda sik¢a kullanilmaktadir. PP (polipropilen) esasli
ketgap siseleri bu uygulamanin en giizel 6rneklerinden
biridir. Bir ketcap sisesi alti katmandan olusur: PP/
capaklardan elde edilen karisim/yapiskan kopolimer/
EVOH /yapiskan kopolimer / PP.
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Extrusion - Blow- Molding

Extrusion-inflation-molding is a bottle production process.
Manufacturing can be done with this method, from bottles
of several ml to plastic barrels, containers of 1000 liters and
even larger volumes. Examples include the extrusion-
inflation-molding process of products such as bottles and
jars used in the packaging of cosmetic products, detergent
canisters, hazardous chemicals, food and similar substances
and large barrels used in industrial applications.

A traditional extrusion machine is printed from the
extrusion head in a form called plastic "parizon" in molten
form. Both sides of the hollow inflation mold close on the
pariah. When closing the mold, the base of the parison is
also closed. Compressed air is blown into the parizon,
cooking it in a mold cooled with water. After cooling, the
bottle that has taken the shape of the mold is removed from
the mold. Then the production burr formed during the
closure of the base of the bottle and the production burr
around the neck of the bottle are cut and sent back to the
system. A feature of this process is that a plastic mold (bag
cans) with a handle attached to the product can be produced
by this method.

Production burrs are significant in the inflation molding
process. In general, 25-45% production burr can remain.
Therefore, in terms of the economy of this process, it is of
great importance that the production burrs in the closed
system are re-granulated and mixed into raw materials and
returned to the process. Since these production burrs
returned to the process in the closed system are the same
property as the original raw material, they do not naturally
cause contamination with the material placed in the barrel/
can, as they will not change the general character of the
raw material, and they also do not change the migravation
limits of the raw material. Extrusion-inflation-molding
machines are very diverse. They can consist of both a
screw extruder that moves back and forth intermittently"
and "continuous extrusion" systems. A single-headed
extrusion machine can produce a single parizon. A low
capacity machine can produce 2-3 million bottles per year.
Multi-head extrusion equipment can produce multiple
parizons and feed a mold with multiple cavities at the same
time. In a high-performance rotary mold system designed
to feed 14 different cavities, 40 million bottles can be
produced annually.

Coextrusion-Blow-Molding
A multi-layer parizon preparation technology is an
advanced technology. It is possible to produce a bottle
formed in different layers of plastic material. For example,
with three extrusion inflation molds fed through the three-
layer extrusion head, a bottle can be manufactured with a
colored outer plastic layer, an intermediate layer of
recycled plastic and another plastic inner layer that
will come into direct contact with the product.

Example: Polymers with good gas barrier properties such
as EVOH (ethylene vinyl alcohol copolymer) are
frequently used in the manufacture of multi-layer bottles.
PP (polypropylene) based ketchup bottles are one of the
most beautiful examples of this application. A ketchup
bottle consists of six layers: mixture/sticky copolymer/
EVOH /sticky copolymer / PP.
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Enjeksiyon-Sisirme (Ufleme)-Kaliplama
Enjeksiyon kaliplama prosesi ile iifleme (sisirme) kaliplama
prosesinin birlesimidir. Bazi kiiglik hacimli sise ve kavanozlar bu
yontemle iretilmektedir, makinede genellikle ii¢ adet kalip
istasyonu bulunur. Tiip benzeri parizon veya preformlar ilk
istasyonda enjeksiyonla kaliplanir, daha sicakken mandreller
iizerinde sisirme istasyonuna aktarilir ve sisirme kalibinda
sisirilirler. Uretilen siseler daha sonra c¢ikarma istasyonuna
aktarilir ve kaliptan ayrilirlar. Bu proses enjeksiyon kaliplama,
sicaklik ayarlamasi ve stre¢ (gerdirme) - sisirme (iifleme) olarak
iic safhada gergeklesir.

Enjeksiyon-Strec¢-Sisirme-Kaliplama

Tiirleri - Iki Asamal1 Proses

Preform kaliplama ve sise sisirme birbirinden biitiiniiyle ayri, iki
islemde gergeklestirilir. Preformlar genis ¢ok kaviteli enjeksiyon
kaliplar tizerinde kaliplanir. Ardindan kolayca depolanabilir veya
uzaktaki bir sisirme (iifleme) kaliplama tesisine nakledilebilirler.
Preformlarin sisirme (iifleme) kaliplama proses dncesinde ortam
sicakligindan sisirme sicakligina 1sitilmasi gerekir. Iki kademeli
bu proses fazla miktarda sisenin yiiksek hizda tiretilmesi igin
uygundur. Ayni zamanda preform iiretiminin merkezi bir yerde;
sisirme  (iifleme)  prosesinin  ise  farkli  isletmelerde
gerceklestirilebilmesini saglar. Siseler dolum tesisine yakin veya
bu tesisin igindeki birden ¢ok alanda pisirilebilirler. Hayli yogun
istiflemis preformlarin nakledilmesi, biiyiik hacimler tutan bos
sigelerin  nakledilmesine kiyasla daha wuygun maliyetli
oldugundan, bu yontemin ekonomik agidan avantajlari fazladir.

Tek Asamali Proses

Bu proses geleneksel enjeksiyon-sisirme (iifleme) kaliplamayla
benzerlik tasir. Preformlar ayni makinede enjeksiyon kaliplanir ve
sige haline iiflenir. Birden ¢ok preform enjeksiyon istasyonunda
kaliplanir. Enjeksiyon kalibinda kismen sogutulduktan sonra,
sicaklik ayarlama istasyonuna, ardindan gerdirme ve sisirme
stireclerinin gerceklesecegi sisirme kaliplarma aktarilirlar. Bu
makinelerdeki sisirme kalip sayisi enjeksiyon kavitesi sayisiyla
aynidir. Cikti oranlan enjeksiyon kaliplarinda gereken sogutma
stiresince belirlenir. Bu durum, makinenin etkinligini bir 6l¢iide
smirlar. Tek kademeli makineler fazla sayida {iretim
gerektirmeyen durumlara daha uygundur. Diger avantaj
preformlara el degmemesidir, tek asamali iretilen siseler daha
diizgiin, lekesiz yiizeye sahip olurlar. Ozellikle kozmetik
iriinlerinin ambalajlamas1 i¢in kullanilan plastik sise ve
kavanozlar i¢in avantajlar sunar. Genis agizli PET kavanozlarin
tiretiminde de bu proses kullanilir.

Bir Bu¢uk Asamali Proses

Adindan da anlasilacag: gibi ¢ift asamali ve tek asamali prosesler
arasinda orta yol bulmak igin gelistirilmis, tek asamali bir
prosestir. Prosesin sigirme (lifleme) kaliplama kismimin daha
etkili olabilmesi amaciyla, bu makinelerde sisirme kalibi
kavitelerinden daha ¢ok sayida preform deligi bulunur.
Preformlar tek agamali proseste oldugu gibi enjeksiyon kaliplanir.
Sonra sogutma / bekletme istasyonuna aktarilirlar, yeniden
istiflenirler. Ornegin bir makine-de 6n preform deligi ve sadece 2
pisirme kalibt bulunabilir ¢iinkii sisirme (iifleme) dongiisii,
enjeksiyon dongiisiinden 3 kat daha fazladir. 6 adet preform
kaliplandiktan sonra bekletme istasyonuna aktarilir. Burada ciftler
halinde yeniden 1sitma finitesine gider ardindan da sigirme
(iifleme) kalip ciftine aktarilir.

Injection-Blow-Molding

Injection blow mouldsng is a combination of injection molding
process and blowing (blowing) molding process. Some small
volume bottles and jars are produced by this method, the
machine usually has three molding stations. Tube-like parizon or
preforms are molded by injection at the first station, transferred
to the inflator station on mandrels when warmer and inflated in
the inflator mold. The produced bottles are then transferred to the
extraction station and separated from the mold. This process
takes place in three stages: injection molding, temperature
adjustment and stretching - blowing

Injection-Stretch-BlowMolding Types

Two-Stage Process

Preform molding and bottle inflation are carried out in two
completely separate processes. Preforms are molded on large
multi-cavitated injection molds. They can then be easily stored or
transported to a remote blowing (blowing) molding plant.
Preforms must be heated from ambient temperature to inflation
temperature before blowing molding process. This two-stage
process is suitable for high-speed production of an excess of
bottles. It is also in a central place of preform production; the
blowing process can be carried out in different enterprises.
Bottles can be cooked in multiple areas close to or within the
filling plant. Since the transport of highly stacked preforms is
more cost-effective than the transport of empty bottles holding
large volumes, the economic advantages of this method are great.

Single Stage Process

This process is similar to traditional injection-blowing molding.
Preforms are molded and blown into bottles in the same machine.
It is molded in multiple preform injection stations. After partially
cooling in the injection mold, they are transferred to the
temperature. adjustment station, then to the inflating molds,
where the stretching and inflating processes will take place. The
number of inflators in these machines is the same as the number
of injection cavities. Output rates are determined during the
required cooling period in injection molds. This limits the
effectiveness of the machine to some extent. Single-stage
machines are better suited to situations that do not require a large
number of production. The other advantage is that the preforms
are not touched, single-stage produced bottles have a smoother
and spotless surface. This offers advantages especially for plastic
bottles and jars used for packaging cosmetic products. This
process is also used in the production of wide-mouthed PET jars.

One and a Half Stage Process

As the name suggests, it is a single-stage process developed to
find a middle ground between double-stage and single-stage
processes. In order to make the blowing molding part of the
process more effective, these machines have more preform holes
than the inflation mold cavities. Preforms are molded as in a
single-stage process. Then they are transferred to the cooling /
holding station, they are stacked again. For example, a machine
can have an anterior preform hole and only 2 cooking molds
because the blowing cycle is 3 times more than the injection
cycle. After 6 preforms are molded, they are transferred to the
holding station. Here it goes to the reheating unit in pairs and
then transferred to the blowing mold pair



Ozel PET Siselerin Uretimi

PET tamamen amorf veya yiiksek derecede kristal olma gibi
olaganiistli bir 6zellige sahiptit Kalipta tutulan bir PET sise
veya kavanoza yeterli 1s1 uygulandiginda, kristallik derecesi
artar. Bu PET in sicaklik direncini artiri. Bu prosese “s1 ile
sabitleme” adi verilit Sicak bir sivi ile doldurulmaya
dayanabilen PET siseler tiretmekte bu proses kullanilir. Ancak
1s1 ile sabitleme prosesi, sise maliyetini dnemli Ol¢iide arttirir.
Soguk kaliplarda sisirilen standart PET sise ve kaplar 60°
C’ye kadar sicakliklarda doldurulmaya dayanabilir. Isitilmis
kaliplar kullanilarak “kismi 1s1yla sabitleme” uygulanabilir.
Uygulanabilecek 1s1 miktart sinirlidir ve sisirme prosesi
onemli Olglide yavaslar Kismi 1styla sabitleme ile iiretilen
sigeler 75°C’ye kadar sicakliklarda doldurulmaya dayana-
bilit Elde edilen bu dolum sicaklig; prosese, sisenin
agirligina ve doldurma sekline baglidir. 80 ila 85”Clik direng
elde etmek icin, ikinci bir sisirme kalibina sahip, uygun
tasarlanmis bir sisirme kalib1 gereklidir. Genel olarak siseler
oncelikle 1sitilmis  kaliplarda  sisirildikten sonra nihai
boyutlarinda son bigimlendirmelerinin yapildigi, sogutulmus
kaliplara  aktarilirlar. ~ Standart  sisirme  prosesi ile
kiyaslandiginda, sermaye maliyetleri 6nemli 6l¢iide yiiksektir.
Bu iki proseste de sisenin yalnizca govdesi isiyla sabitlenir
Agiz kismi amorf kalir ve bu nedenle agiz kismi yiiksek
sicakliklarda seklini yitirmeye egilimlidit Agiz seklinin
bozulmasini 6nlemeye yonelik iki segenek vardir Agizlar ¢ok
kalin dretilebilir ve dolumun ardindan olabildigince ¢abuk
sogutulabilirler Buna alter-natif olarak, preform agzi,
sisirmenin 6ncesinde ayr1 bir islemde kristallestirilebilit. Agiz
kristallestirme prosesleri genellikle patentlidit Sadece agiz
kisminin bir kalip iginde, kristallesmeyi saglamaya yetecek
bir sicaklikta 1sitilmasint kapsarlar Optimum kristal-lesme
PET in derecesine baglidi, ama 160°C’ye kadar yiikselebilir.
Proseste agizlar opak beyaz bir renk alirlat Bu, bu tiir
plastiklerin ayirt edici bir 6zelligidir.

PP Sise ve Kaplar1 Uretimi

Enjeksiyon-Stre¢-Sisirme  (iifleme) Kaliplama prosesi PP
(polipropilen) hammaddesi ile denenmis ve basarili sonuglar
elde edilmistir. Stre¢ (gerdirerek)-sisirme (lifleme) kaliplama
prosesi de PP random kopolimerlerinden berraklikta neredeyse
PET ile yarigan sert plastik ambalajlar tiretebilmektedir. Ancak
bu malzemenin oksijen gecirgenligi PET’e kiyasla daha
diisiiktiir.

Proses Ambalaj tiirleri

polimerler

Kullanilan bashca Process
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Production of Special PET Bottles

PET has an extraordinary feature such as being completely
amorphous or highly crystalline. When sufficient heat is
applied to a PET bottle or jar held in the mold, the degree of
crystallity increases. This increases the temperature resistance
of PET. This process is called "heat fixing". This process is
used to produce PET bottles that can withstand filling with a
hot liquid. But the heat stabilization process significantly
increases the cost of the bottle. Standard PET bottles and
containers inflated in cold molds can withstand filling at
temperatures up to 60°C. "Partial heat fixing" can be applied
using heated molds. The amount of heat that can be
applied is limited and the inflation process slows down
significantly. Bottles produced by partial heat fixing can
withstand filling at temperatures up to 75°C. This resulting
filling temperature; depends on the process, the weight of
the bottle and the way it fills. To achieve resistance of 80 to
85C, a properly designed inflation mold with a second
inflation mold is required. In general, bottles are first
inflated in heated molds and then transferred to cooled molds,
where they are finalized in their final size. Compared to the
standard inflation process, capital costs are significantly
higher. In both of these processes, only the body of the bottle
is fixed with heat. The oral part remains amorphous, and
therefore the mouth part tends to lose its shape at high
temperatures. There are two options for preventing the
deterioration of the shape of the mouth. The mouths can be
produced very thickly and can be cooled as quickly as
possible after filling. Alternatively, the preform mouth can be
crystallized in a separate process before inflation. Mouth
crystallization processes are usually patented. They only
involve heating the mouth part in a mold at a temperature
sufficient to ensure crystallization. Optimum crystallization
depends on the degree of PET, but can rise up to 160°C. In
the process, the mouths acquire an opaque white color. This is
a distinctive feature of such plastics.

PP Bottles and Containers Production

Injection-Stretch-Blowing (blowing) Molding process has
been tried with PP (polypropylene) raw material and
successful results have been obtained. The stretching-
blowing caliper process can also produce hard plastic
packaging from PP random copolymers that almost
compete with PET. However, the oxygen permeability of
this material is lower than PET.

Packaging Types Basic Polymers

Termoform-Isi ile PS, PP. APET ve PVC

Sekillendirme

Bardak, kap, tepsi ve bazi
kapaklar

Cups, containers, trays and
some lids

Thermoform - Heat PS, PP. APET, PVC

Forming Process

PS, PP, PE ve PET
(preformlar igin)

Enjeksiyon Kaliplama Kap, tepsi, kova, tiip,
preform, sise kapaklari,
diger bazi kapaklar

Cups, containers, trays and
some caps Cap, tray,
bucket, tube, preform,
bottle caps, some other caps

Injection Moulding PS. PP, PE, PET (for

preforms)

Ekstriizyon-Sisirme
(Ufleme) Kaliplama
Siseler, kulplu siseler

Kavanozlar, varil, fig1 ve PE, PP, PVC ve PC

IBC

Extrusion Blow PE, PP. PVC ve PC

Moulding

Bottles. handed bottles.
canisters. IBC tanks

Enjeksiyon-Sigirme

. PS, PP, PE
(Ufleme) Kaliplama

Kozmetik kavanozlari,
siseler ve kiigiik ilag

siseleri

Kozmetik kavanozlari,

PS, PP, PE
siseler ve kiigiik ilag siseleri

Injection Blow
Moulding

Genellikle PET, kismen
PP, PC

Siseler ve kavanozlar, gazli
igecek siseleri

Enjeksiyon Streg-
Sisirme Kaliplama

Injection Strech
BlowMoulding

Generaly PET, rarely
PP, PC

Bottles, jars, carbonated
beverage bottles

Tablo 10 - Prosesler i¢in Ozet Tablo

Table 10 - Summary Table for Processes
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Ambalajin yasam dongiisii boyunca sunulan ¢éziim ve hizmetlerde diinya
lideri olan Mauser Packaging Solutions, Gebze, Tiirkiye'deki tesisinde IBC
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2021'in dordiincii ceyregdinde liretime baslayacak olan yeni bir plastik varil
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