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PET

Polyethylene 
Terephthalate 
(PET)

durable, rigid
high degree of impact resistance & 
tensile strength
good alcohol/chemical and oil 
barrier
not resistant at temp extremes
completely recyclable and is the most 
recycled plastic worldwide
Will sink in water

Very 
transparent 
glass like 
clarity, high 
gloss. It will 
make a 
crackling noise 
when you 
scrunch the 
material

Beverage 
bottles, 
detergent, 
BPC bottles, 
and oil 
bottles.
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PET introduction
...PET to the Bottle

PET dried

Dryer

Preform Bottle

Blow 
Molding

Injection 
Molding

Silo

PET  resin



BOTELLA:
PET

PET introduction

Orientated PET is suitable because of:
⮚ Clarity or glass-like appearance
⮚ Toughness / impact strength
⮚ Good barrier properties (CO2, O2, and H2O)
⮚ Cost

What makes PET useful for Bottle applications?
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PET

ISBM pet
• Single or Two step ISBM?

• The bottle can be made on 1 machine or by a 
combination of 2 machines...

Single stage

Nissei Husky injection Sidel Blower

Two-stage
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BOTELLA:
HDPE

High density 
polyethylene 
(HDPE)

hard to semi flexible
excellent moisture barrier, impact 
resistant
not recommended for products 
sensitive to certain chemicals, hot 
fill products or requiring a hermetic 
(vacuum) seal
Widely recyclable but not as much 
as PET
Will float in water

Naturally 
translucent, 
opaque but 
not glossy in 
appearance.

Grocery bag, 
milk 
shampoo & 
conditioner, 
laundry 
detergent and 
household 
cleaning 
bottles
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BOTELLA:
PP

Polypropylene 
(PP)

semi-rigid, translucent and tough 
material – can be clarified
good chemical and heat resistance and 
integral hinge properties
more flexibility and enhanced clarity are 
advantageous.
Will float in water

Feels smooth 
and slight blurry, 
naturally white, 
waxy and 
translucent. It 
stretches in one 
direction more 
than the other.

Boxes, barrels, 
films, bottle 
caps, shower 
gel bottles



BOTELLA: 
VIDRIO

Glass Packaging are one of the first packaging materials reported since bronze age. It can have 
different composition, but for packaging it usually consists in sand (~70%), soda ash (~20%), limestone (~10%) 
and cullet, or recycled glass (depending on availability). It requires a huge amount of energy to melt the sand, 
what can be offset up to 30% by cullet inclusion.  Colors are obtained by adding metal and metal oxides in the 
glassy matrix in the furnace or in the exit of it.
As material, it has a good oxygen, grease and moisture barrier, as well as good top load – not possible to 
squeeze, thought, therefore a pump is required for thick products. If colored, it has a good UV protection too. 
In general, a normal development consist in the brief, the validation of a pilot mold (~10 weeks development 
time) and a production mold (~16 weeks, 35k€).

Conversion – The raw materials are melted together in the furnace in a continuous operation (up to 
700tons). The forming process consist in the form and blow the molten glass (2 steps). Depending on 
the neck diameter (wide-mouth or bottle necks) it can be Press&Blow or Blow&Blow. After the 
forming, a coating is applied to reduce friction and increase resistance for breakage, and it follows to 
cool slowly and release the internal stress (annealing). Next step is the decoration by printing (the color 
is achieved in the furnace by raw materials or in the exit of the furnace in the feeder).

Sustainability – As the overall sustainability analysis shows worst results when compared to plastics 
bottles (both PE and PET). As the weight of glass packaging is higher than the plastic equivalent, it has 
a big impact in markets where the Recycling Rates are low.  

Energy Weigh
t

Land 
use

Recycl
ability Water

SEAC comparison Glass bottle and (virgin) HDPE or PET bottle.

GHG
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BOTELLA: 
OTROS 

MATERIALES

Tin plate packaging* are basically steel sheets covered with coatings. The most traditional 
combinations are the tinplates (steel sheet with a layer of tin coating – 1 to 11.2g/m²), tinfree (TFS – tin free 
steel or ECCS – Eletrolitc Chromiun Coated Steel).  
The fabrication process is 2 pieces can (cheaper, lighter, better quality) or 3 pieces can.

* Must be used over 6 times to be better than plastic.

Conversion – The conversion process is usually impact extrusion (a metal coin that is hit by a forming
metal bar and take the shape of that, the neck is then carved in its final shape).

Innovation – It is possible to functionalize a metal part to respond to a certain stimuli when using
smart alloys or shape memory alloys (metal blends that will change shape and format upon
electricity, pH change, temperature, etc..). They are usually a mix of aluminum, titanium, nickel, zinc,
gold or Iron and can be classified as 1-way (from one shape to another) or two ways (from one shape
to another and a different shape if in a different condition).
Examples of application would be molds that changes shapes or nozzles that will adjust itself as per
the formulation. Capability team has worked in the past in two projects in this area – ask Rigid
Packaging team for more information.

Energy Weigh
t

Land 
use

Recycl
ability Water

SEAC comparison Aluminium Bottle and (virgin) HDPE or PET bottle

GHG
Reuse

6*
Times
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MATERIALES

Aluminium packaging* are a well-known alternative for plastics. It can be achieved through stamp 
or extrusion and has some advantage in terms of premiuness and shelf life of products. It can be infinitely 
recycled, reaching recycling rates around 75% in EU. In systems that don’t require pressure, can contain up to 
60% of PCR. However, the amount of energy required to melt the metal is huge and the final parts are usually 
two to three times heavier than a plastic container of same size.
The parts can be caps, bottles, jars, tubes. They can be closed with a snap on or screw cap and decorated with 
direct printing (offset, coating).
The brimful volumes available usually varies from 10mL to 450mL.

* Must be used over 6 times to be better than plastic.

Conversion – The conversion process is usually impact extrusion (a metal coin that is hit by a forming
metal bar and take the shape of that, the neck is then carved in its final shape).

Innovation – It is possible to functionalize a metal part to respond to a certain stimuli when using
smart alloys or shape memory alloys (metal blends that will change shape and format upon
electricity, pH change, temperature, etc..). They are usually a mix of aluminum, titanium, nickel, zinc,
gold or Iron and can be classified as 1-way (from one shape to another) or two ways (from one shape
to another and a different shape if in a different condition).
Examples of application would be moulds that changes shapes or nozzles that will adjust itself as per
the formulation. Capability team has worked in the past in two projects in this area – ask Rigid
Packaging team for more information.

Energy Weigh
t

Land 
use

Recycl
ability Water

SEAC comparison Aluminium Bottle and (virgin) HDPE or PET bottle

GHG
Reuse

6*
Times



Ceramic Packaging are mostly not present in Unilever portfolio, apart of few brands in foods (Maille
brand, for example). Naturally occurring raw materials are used in this type of packaging – clay, sandstone,
silicates and feldspar. It is naturally a strong barrier to oxygen, light, water and water vapor and can extend the
shelf life for many years (depending on the O2 levels in the headspace). Limitations regarding this material are
around weight and brittleness, as well as cost. Caps used are plug-type (swing and stoppers) and the process of
conversion of those packs is described below.

Conversion – The conversion process can vary slightly from one supplier to another. At Digoin the
liquid sandstone is poured in plaster mould and the liquid in contact with it will dry and form the wall
of the jars. After appr. 20 minutes the liquid is poured out leaving behind the jar. The neck is
manually checked and formed, and the jars are sent to dry in the oven. The color is applied by dipping
the pack and it is sent to the oven again. At Poterie Normand, a pre-cut lump of clay is placed in a
steel mould. The mould opens in 4 parts (like a flower) to receive that lamp, is closed and spins in a
very high speed, pushing the clay against the mould, forming the wall of the jar. From the top, a steel
forming tool enters the jar and rotates to finish the inside.

Sustainability – As the overall sustainability analysis shows worst results when compared to plastics
bottles (both virgin PE and PET). The energy used in the oven, as well as the weight of ceramic
packaging is much higher than the plastic equivalent, topped up by the fact that it is not a recyclable
material, has a big impact in the sustainability scores.

Energy Weigh
t

Land 
use

Recycl
ability Water

SEAC comparison ceramic jar and (virgin) HDPE or PET bottle.

GHG
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CUELLO: 
ROSCA 400 (continuous thread) A 400 neck finish consists of a single thread turn. 

410 (continuous thread) A 410 neck finish consists of one and a half turns.
415 (continuous thread) A 415 neck finish consists of two thread turns, but the threads are thinner and neck is  typically taller. 
425 (continuous thread) A 425 neck finish consists of two thread turns, but is  most commonly found on smaller capacity containers 
such as vials.
485 (continous thread) A 485 neck finish consist of one thread turn, but most commonly found on paragon glass jars. The finish can 
also take a 400 cap, but is  used with spice caps.
430 (continuous thread) A 430 neck finish consists of one or two thread turns. The threads are also deeper than the standard 400
and 415 neck finish. The unique shape of the neck is  commonly known as a buttress and is  designed to help the user pour product 
with better accuracy. 
DBJ (continuous thread) A DBJ neck finish features a ring beneath the threads that catches on to a detachable ring of a DBJ cap.
W hen the end user unscrews the cap from the container for the first time, the ring will break off from the cap, making it tamper
evident. 
470 (continuous thread) A 470 neck finish consists of one thread turn and is  commonly found on glass mayo jars. The threads of a
470 neck finish are deeper than a 400 finish.
2030 (lug) A 2030 neck finish consists of a single half turn twist. Continuous thread closures will not fit on lug finished closures. 
The 2030 are most commonly found on glass mayo or mason jars and are used for preserving food.
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SNAP ON
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DIMENSIONES



PESO



PESO



ESPESOR



ESPESOR



RESINA



RESINA



RESINA



Polymer additives
There are many additives that can be included with the resins to improve aesthetics  
processing performance.  Below are examples

Masterbatch
•Liquid or solid concentrate of pigment  encapsulated into a carrier resin
•Costs 10-20 times more than virgin; white cheapest up to gold most expensive 
•Colours make components shrink different amounts
•Let down ratio (LDR %) displaces virgin resin = 97% virgin resin & 3% mb.

UV filter/absorber
•Liquid or solid additive which prevents the oxidisation of photosensitive products

Anti-static
•Liquid or sold additive which reduces or eliminates static build up, prevents static build up on  
lines and dust attraction

•Antioxidants
•Prevents thermo-oxidative degradation from occurring when processing plastics at high tem

COLOR



COLOR



APLICACIÓ
N



APLICACIÓ
N



APLICACIÓ
N



HERMETICI
DAD



TORQUE



COMPRESIÓN



FORMA DE 
ENTREGA
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TAPAS:
FLIP TOP 400 (continuous thread) A 400 neck finish consists of a single thread turn. 

410 (continuous thread) A 410 neck finish consists of one and a half turns.
415 (continuous thread) A 415 neck finish consists of two thread turns, but the threads are thinner and neck is  typically taller. 
425 (continuous thread) A 425 neck finish consists of two thread turns, but is  most commonly found on smaller capacity containers 
such as vials.
485 (continous thread) A 485 neck finish consist of one thread turn, but most commonly found on paragon glass jars. The finish can 
also take a 400 cap, but is  used with spice caps.
430 (continuous thread) A 430 neck finish consists of one or two thread turns. The threads are also deeper than the standard 400
and 415 neck finish. The unique shape of the neck is  commonly known as a buttress and is  designed to help the user pour product 
with better accuracy. 
DBJ (continuous thread) A DBJ neck finish features a ring beneath the threads that catches on to a detachable ring of a DBJ cap.
W hen the end user unscrews the cap from the container for the first time, the ring will break off from the cap, making it tamper
evident. 
470 (continuous thread) A 470 neck finish consists of one thread turn and is  commonly found on glass mayo jars. The threads of a
470 neck finish are deeper than a 400 finish.
2030 (lug) A 2030 neck finish consists of a single half turn twist. Continuous thread closures will not fit on lug finished closures. 
The 2030 are most commonly found on glass mayo or mason jars and are used for preserving food.
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UNIVERSAL
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DISC TOP



TAPAS:
FLIP OUT 

CAPS
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TAPAS:
CHILDPROOF

https://www.youtube.com/watch?v=EG8XTxus-Tw
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TAPAS:
PROCESO DE 
FABRICACIO

N

Intro. Injection Moulding
▪ What a modern machine looks like (look inside):
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Intro. of scientific approach to injection 
moulding
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Part Design

▪Design for Manufacturability
▪ Draft angles
▪ Thin to Thick
▪ Non-Uniform Walls
▪ Thin wall or high L/T
▪ Sharp Corners
▪ Ribs
▪ Weld Lines
▪ Gas Traps
▪ Venting
▪ Dimensional Tolerance
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Mold Design

▪Mold
▪ Hot Runner design
▪ Runner balance
▪ Gating
▪ Short shots
▪ Shut offs
▪ Slides
▪ Cooling
▪ Special Programs required
▪ Sprue/runner puller
▪ Cold slug well
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Equipment ( process ) 

▪ Equipment 
▪ Tonnage
▪ Shot size
▪ Injection pressure
▪ Screw design
▪ Check ring
▪ Flow rate
▪ Nozzle contact force
▪ Ejector force
▪ Hot runners
▪ Cooling systems
▪ Material drying and handling
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TAPAS:
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TAPAS:
CAPPING 

FORCE
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TAPAS:
PUMPS

https://www.youtube.com/watch?v=9kzC4CpPxSQ
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TAPAS:
TRIGGERS

https://www.youtube.com/watch?v=bUuSKxs0Oz8
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TAPAS:
SPRAY 

PATTERN
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PROCESO DE 
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What is Thermoforming
Thermoforming is a manufacturing process where a plastic sheet of even thickness (which can be mono material  
a coextrusion or a laminate) is heated to a pliable forming temperature and drawn over, or into a mould to form a 
rigid or semi-rigid shape. The excess material is trimmed off to create a finished article.  

There are three different and/or combination of forces that can be applied, which will be explained later in 
this deck: 
• By using vacuum to pull the material against the mould
• By positive air pressure to push the sheet against the mould
• By plug assisted.

Heated plastic sheet

Mould

Moulded 
component
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Thermoforming moulds
In Thermoforming you can use positive (humped/convex surface) or negative (concave) moulds (sometimes termed as 
male and female moulds).   

Positive mould 
(convex shape)

Heated plastic sheet

Heated plastic sheet

Negative mould 
(concave shape)

Vacuum

Thickest 
part of the 
plastic

Thinnest 
part of the 
plastic

Vacuum

Thickest part 
of the plastic

Thinnest 
part of the 
plastic
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Thermoforming moulds
The difference between positive and negative may seem unimportant but there are slight differences

• Surface detailing on only the interior/exterior of the finished component, dependant on negative or positive 
mould – this maybe important

Vacuum

Thickest part 
of the plastic

Thinnest part 
of the plastic

Vacuum

Thickest 
part of the 
plastic

Thinnest 
part of the 
plastic

• Thinning of the component walls can be an issue, 
dependant on the mould contour.

• Draft angles are slight tapers which are applied to 
the outer edges and angles within the mould.  They 
aid both material distribution and ejecting the part 
from the mould  
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Components and material

Typical components produced via 

compression moulding include bottle 

closures mainly for the beverage 

market and thin walled tubs for ice 

cream and spreads.

The materials that is typically used for compression moulding 

is Polypropylene
• Relatively easy material to compression mould.   It has good chemical 

and heat resistance properties.  It also has a low shrinkage rate of 
typically 1%. 
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The basics
A method for both thermoplastic 
and thermoset materials.  Heated 
resin (called a charge) is placed 
between two halves of a mould to 
be formed by pressure.  This cycle 
hardens the material and it can then 
be ejected from the mould.  This 
process is somewhat similar to 
making waffles on a waffle press.
Raw material is usually in the form 
of pellets, putty-like mass or 
preform.
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Advantages and disadvantages moulding
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FRASCOS:
METAL/VIDRIO

https://www.youtube.com/watch?v=RnHxqIsHVKk
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LATAS:
HOJALATA

https://www.youtube.com/watch?v=cCcfOVNWiHw
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HOJALATA



LATAS:
ALUMINIO

https://www.youtube.com/watch?v=hUhisi2FBuw
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LATAS:
BOXAL
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CRIMPADO



LATAS:
RESISTENCI

A LA 
PRESION



LATAS:
CORROSION



LATAS:
CORROSION
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POMOS:
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POMOS:
HDPE/LDPE

https://www.youtube.com/watch?v=cFApGkIOUZY



GRACIAS!!!!

Esteban Percovich
epercovich@gmail.com
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