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Continuous Compression Moulding Multilayer
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The advantages of FELEEEBRV A T Z 0372
continuous compression e, ZREZBR AR R BE
for the most technologically

advanced multilayer

solution
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SACMI CLOSURES, CONTAINERS & PET

CCM

Compression
goes multilayer

CCMM COMBINES THE ADVANTAGES
OF SACMI COMPRESSION WITH A
REDUCTION IN THE USED QUANTITIES
OF VIRGIN MATERIAL, KEEPING
MANUFACTURERS AHEAD OF NEW
STANDARDS AND MARKET TRENDS

Multilayer represents the cutting edge of
SACMI compression technology for the man-
ufacture of capsules with high barrier perfor-
mance. CCMM combines all the advantages
of compression with the creation of a high
performance multilayer solution. This results
in a reduction in the amount of virgin base
material used in the process (keeping manu-
facturers ahead of any changes in standards)
and optimisation of barrier material and binder
quantities while obtaining an exceptional bar-

rier effect.
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CCMM CONTINUOUS COMPRESSION MOULDING MULTILAYER

UP TO 5 LAYERS
OPTIMISED TIE LAYER

PERFECT PROTECTION OF THE AROMA

CCMM-made capsules have exceptional barri-
er properties thanks to the fact that the barrier
material layer, which can be made of different
materials according to specific finished prod-
uct requirements, is distributed throughout
the product to provide a continuous, consis-

tent layer.

The employed extrusion process allows lay-
er creation (from 3 to n layers) with real-time
modulation of the various characteristics of
the layer itself to meet the performance re-

quirements of the product being made.
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SACMI CLOSURES, CONTAINERS & PET

Tie layer

MIRE

PERFECT TIE LAYER CONTROL

Compared to alternative technologies, tie layer
control is highly optimised. As the doses are
formed, continuous compression technology
produces tie layers designed to bind the main
material with the barrier layer. In other words,
with the CCMM the tie layer is not mixed in with
the main material because it has its own dedi-
cated extrusion system. What's more, this en-
sures manufacturers only use the quantity of

tie layer that is strictly necessary.

Main layer
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Barrier layer
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CCMM CONTINUOUS COMPRESSION MOULDING MULTILAYER

BARRIER PROPERTIES PR PR 1 EERT L
COMPARISON
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SACMI CLOSURES, CONTAINERS & PET

CCM

Key benefits FEME

FEATURES THAT MAKE CONTINUOUS — 5HEAAIEL, SRELEERAEA
COMPRESSION MULTILAYER A H A

MOULDING UNIQUE COMPARED

TO OTHER TECHNOLOGIES

FLEXIBILITY RiEME
Possibility of managing a huge variety of - S5HMFEAMEL, BAFRENIEERIK,
materials as plastic materials are pro- R ZEELEELEREFERERTFARRE

cessed at lower temperatures compared to
other technologies
Additives and mineral fillers can be used COARIMFNFT YR BT IRAREREN MBI

to adjust the mechanical properties of the %8

finished product

CONSISTENCY — %
Guaranteed precision thanks to specific - EEBRANNABHBEREE, RIRE

techniques, very narrow tolerances

VERSATILITY EZES K
Real-time adjustment of the number of - DR 8 PR BB R #0074 1 AT SE Y R 22

in-capsule layers and their characteristics



CCMM CONTINUOUS COMPRESSION MOULDING MULTILAYER

Barrier layer
properties

Barrier layer
thickness

Barrier layer

Barrier resin with
lower ethylene content
can be used

Non-homogeneous:

thinner in capsule wall
and thicker at the bottom

Defects might be present

Only resin with high MFR
used (high ethylene
content)

Hard to achieve a thin
EVOH layer

Usually good, but process
parameters are not

MULTILAYER CAPSULES ZERERS
AND CONTAINERS.
LAYER DISTRIBUTION AND OXYGEN S EURESE
TRANSMISSION RATE
THERMOFORMING CO-INJECTION COMPRESSION

Barrier resin with
lower ethylene content
can be used

Thin EVOH layer feasible

Complete. EVOH whirl
might be present in the

distribution
always easy to set up capsule flange
In flange area, and close [TTEITEIE L) 6 [0 I %
Might be present due to ' allows for control of
Holes . . to gate, due to .
stretching of the material co-iniection shootin every single capsule and
J 9 discards those with holes
Adhesive Separate layers. Added into the PP. Separate layers.
Usual content: 10 % -15%  Usual content: 10 % -15%  Usual content: 10 % -15%
79035 ZEREF [E%E
B R A4 B FEfRERABZHEESERE REUXAMFREHWEE (| FARBAIXRBAIGESER
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EREEE TN N EVOHE /2 EVOHE B EFET
REERE, KERE
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£ 23 B—BMETIEEEERN HANMIPPHEAG, BEKE S BMEHSEEEN
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SACMI CLOSURES, CONTAINERS & PET

CCM

Sustainable
innovation

CCMM PRE-EMPTS ANY CHANGES
IN STANDARDS GOVERNING

THE PROGRESSIVE REDUCTION
OF PLASTIC WASTE OR GREATER
USE OF RECYCLABLE/REUSABLE
MATERIALS

A BROADER CHOICE OF MATERIALS
FOR MORE SUSTAINABLE PRODUCTS

Initially dedicated to the manufacture of ‘sin-
gle serve’ capsules (for coffee, tea and other
foods and drinks), SACMI’s research into mul-
tilayer capsules has gone on to yield further
outstanding results, such as a capacity to
manage a wide variety of materials, minimise
rejects through excellent process consistency
and adjust the degree of crystallinity of the

raw material.

Compression multilayer technology has been
successfully tested with polyolefins from dif-
ferent sources (oil based, bio based, PCR pro-
cess) and with different types of compostable

materials (PLA and compostable compounds).
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CCMM CONTINUOUS COMPRESSION MOULDING MULTILAYER

LESS ENERGY CONSUMPTION,
GREATER PROCESS SUSTAINABILITY

Compression works at lower temperatures than
alternative technologies, allowing less energy

consumption per unit of raw material consumed.

ZERO RAW MATERIAL WASTE

With compression technology the raw material

is first optimised, cutting waste to zero to en-

sure greater process sustainability.
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SACMI CLOSURES, CONTAINERS & PET

CCM

Versatile
solutions

THANKS TO SACMI'S EXPERTISE
IN COMPRESSION TECHNOLOGY
AND MOULD BUILDING, THE CCMM
CAN MOULD DIFFERENT PRODUCT
TYPES WITH OUTSTANDING
DESIGN VERSATILITY

With 30 years of experience and 15,000 stacks
a year, SACMI is the world’s biggest producer
of moulds for the beverage industry. Product
design, mould development and direct testing
on SACMI machines ensure an all-round ser-
vice of unrivalled quality. Applying continuous
compression technology to multilayer solu-
tions greatly expands the scope for design,
allowing a variety that would be difficult to
obtain with rival technologies. With CCMM, in
fact, producing characteristic details, pre-de-
fined thin zones and pre-established fracture

lines on the capsule is child’s play.
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CCMM CONTINUOUS COMPRESSION MOULDING MULTILAYER

Nespresso® compatible
PP-Tie layer-EVOH-Tie layer-PP

ENespresso® REHE
PP-#5iZE-EVOH-#5ZE-PP

LAee

Nespresso® compatibile
PLA-Tie layer-G Polymer -Tie layer-PLA

ENespresso® REHZS
PLA-¥51EE-G BEEY-1HIEE-PLA

Lhee

Mod K-CUP® compatibile
PP-Tie layer-EVOH-Tie layer-PP
PLA-Tie layer-G Polymer -Tie layer-PLA

EMod K-CUP® REHRE
PP-$43%2-EVOH-$5122-PP
PLA-$5IEE-G BAM-HIZEE-PLA

Dolce Gusto® compatibile
PP-Tie layer-EVOH-Tie layer-PP

5pDolce Gusto® BREZRA
PP-#43ZE-EVOH-#5iZE-PP

Lavazza® A MODO MIO® compatibile
PP-Tie layer-EVOH-Tie layer-PP

5lLavazza® AMODO MIO® B HZA

PP-#:1ZE-EVOH-#5iZB-PP

FOOD CANS for different content
PP-Tie layer-EVOH-tTie layer-PP

FOOD CANS BF AR~ MK E
PP-#51Z2-EVOH-$5iEE-PP

13
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CCMM CONTINUOUS COMPRESSION MOULDING MULTILAYER

CO-EXTRUSION SYSTEM ZEREFRS
CO-EXTRUSION HEAD ZEHEPEL
MULTILAYER DOSE ZEFHE

DOSE MANAGEMENT FHER

Main difference compared to standard com-  SirEEEREEMEL: FHE 258 RIEHE
pression moulding: dose formation and its

transfer

Co-extrusion system

SRAKARS

Multilayer dose
ZREFHE
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Inspection
Systems

Thanks to the experience and skill gained in
over 30 years of installing inspection systems,
SACMI has established its own Computer Vi-
sion department. This department designs and
builds specific image capture units for each
product type and implements advanced Al al-
gorithms that go beyond routine quality control
to extend the control concept to the entire pro-
duction process.
That's why every single oxygen barrier capsule
must be checked meticulously, from the exteri-
or to the core of the multilayer. This is achieved
by merging proven surface-type artificial vision
technology with new, patented technologies
that reach the heart of the product.

Innovative SACMI CVS360-3D technology

for 360° surface inspection

New, patented image capture unit for auto-

matic barrier layer check

SACMI CVS3000 64-bit vers.2 software to

identify flaws and provide statistical analysis

e a5t

BE30FENFELR, FrAMGRNEINE
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1. CAPSULE INSPECTION: 1. REGN

Contamination on outer walls - HMNEETSZE
Contamination on inner side - NEETSH
walls of capsule - NESE
Bubbles on inner side walls - BT
of capsule - RESE
Colour streaks - REER

Non-conforming capsule heights
Non-conforming capsule
diameters 2. REKG:
FEFR =2 8RBk EB 5 Rk

FEREEE
2. CAPSULE INSPECTION:

Total or partial absence - .
il 3. RERN:
of barrier layer

+ Variations in barrier layer - HE
3 thickness - EREERK
- BE
RS
3. CAPSULE INSPECTION: - REER
- EB
Ovalization =S
Missing material
Colour variations
Colour streaks
Non-conforming capsule
diameters
Burr
Contamination



SACMI CLOSURES, CONTAINERS & PET

CVS3000

THE CVS3000 SOFTWARE

MG NG &R CVS3000& £ TFFrE

PLATFORM IS USED BY ALL SACMI e KGNSS, T2ATWEME
VISION SYSTEMS. THIS POWERFUL EEF IR, HnEE T &EiTEr
MACHINE VISION SYSTEM LETS ZH

USERS COLLECT AND STORE A
COMPLETE SET OF STATISTICS
ON THE OVERALL PRODUCTIVITY
OF THE MONITORED LINE

CVS3000 FEATURES

Fully integrated in SACMI CCMM
Compression Moulding Multilayer
Accurate inspection of product and
visible sides

Inspection rates up to 1000 ppm
Based on SACMI CVS3000 inspection
software

Self-learning procedure

Intuitive user interface

Networking capabilities

Correlation between defects and tool
number

CVS3000 BENEFITS

Guarantees your quality

Reduces machine downtime

Improves efficiency

Minimises reject flaws

Streamlines CCMM machine maintenance
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CCMM CONTINUOUS COMPRESSION MOULDING MULTILAYER
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