Continuous Compression Molding
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can deliver for plastic
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Compression
molding

A CLEAR-CUT CHOICE

CCM stands for Continuous Compression
Molding, the compression technology devised
by SACMI and currently the standard of reference
for the production of plastic bottle caps. Thanks
to a simple and reliable continuous process,
this technology delivers results in terms of
productivity and quality unattainable using
other methods.

The absence of a hot runner and the low
extrusion temperatures positively impact cycle
time, energy consumption and ease in color
changeover.

The molds of the CCM press are independent,
each weighing just a few kilos and individually
replaceable in minutes. And because they're
positionedaroundthe circumference of acarousel,
both molding pressure and thermoregulation are
essentially uniform.
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CCM CONTINUOUS COMPRESSION MOLDING

LET CCM TACKLE PRODUCTION
OF THIN CAPS

The new range of CCM presses is designed
to achieve the highest efficiency and ease of
maintenance for the production of lightweight
and ever thinner caps.

The SACMI CCM has a larger window of
accessibility compared to other technologies
and offers a wider array of applications and
choice of raw materials.

PROFIT FROM A STABLE, REPEATABLE
AND CONSTANT PROCESS

Since the molten plastic flows from just one
nozzle, variability in cap weight is greatly
reduced. In addition, low extrusiontemperatures
allow the production of cooler caps less subject
to alterations in size.

The cooler the cap, the lower the shrinkage, and
as a result there's less size variability.
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SACMI:
your 360°
supplier

LABORATORY AND R&D

SACMI is manufacturer of machines, molds
and closure designs thus giving customers
complete and customized solutions by means
of a unique Supplier. SACMI has already
developed more than 500 different closures’
version for clients worldwide.

R&D targeted in 2 main areas: technical
solutions and technology, as the combination
of these two aspects has always been the key to
SACMI winning offer and will continue providing
customers with even more competitive TCO
(Total Cost of Ownership) in the perspective.
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CCM CONTINUOUS COMPRESSION MOLDING

Most popular [ERAKEE—1
range of

SACMI plastic

closures

SACMI is at your side to help you take advan-  ERKEEZESIL, BEEIEAMEHRLENT
tage of the opportunities of a constantly evolv-  ZH#18, AR ES MRS RRE R,
ing market.

For any capping need, SACMI has the solution
for you.
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Introduction

Compression molding is a high-pressure
molding process: the polymer is melted, mixed
and homogenized inside a plasticizing unit.

A device draws doses of polymer in the exact
weight of the product and inserts them into the
molds. The pressure applied to each mold can
reach values of about 400 Kg/cm?.

1. HIGHER PRODUCTIVITY thanks to a shorter
cycle time. The lower extrusion temperature
allows the mold to cool the cap faster.

2. ENERGY SAVINGS due to the lower extrusion
temperature. With less energy needed to heat
the plastic, less is required to cool it.

3. PRODUCT WITH BETTER MECHANICAL
PROPERTIES. Because plasticizing occurs at
low temperatures and with no hot runner, the
raw material maintains its characteristics and
product performance is improved.
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CCM CONTINUOUS COMPRESSION MOLDING

4. CONSTANT WEIGHT AND SIZE OF THE
PRODUCT
technology, exceeding the best results of
injection molding. A cooler product exiting the
mold means less shrinkage and therefore less
size variability.

is a winning feature of this

5. RAPID, EASY MAINTENANCE thanks to
independent molds. Molds are replaced quickly
and individually; maintenance is performed at
the stand while the machine is operating.

6. FAST, ECONOMICAL COLOR CHANGEOVER
The simplicity of the plasticizing unit and the
absence of the hot runner speed up color
changeover and considerably reduce waste of
raw material during and after color switches.
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Process

CUTTING AND
INSERTING CAROUSEL
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CUTTING AND
INSERTING EQUIPMENT
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LOWER MOLD
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CCM CONTINUOUS COMPRESSION MOLDING

Advantages

1. EXTRUDING PLASTIC AT LOWER
TEMPERATURES consumes less energy. This
means that product cooling takes the same time
using less energy, or else is faster using the
same energy.

Typical energy consumption of a full
manufacturing line including CCM molder,
ancillaries and slitting machine: 0.55 KWh/kg*

*calculated at maximum extruder throughput,
not including thermoregulator pump”
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2. CONSISTENT PRODUCT WEIGHT

With compression molding all molds (and
cavities) are filled with the same quantity of
plastic through the same channel: thereisno hot

2. FmEE-HUS
TEEEMER, FFENEA (URTEE) FANE
BRHUSBERRE, RRA— B,

runner, just one nozzle. All molds are identical  FrEREEZEIETELER, =Rm994%—, BR
in compression; there are no peripheral, upper mf&.
or lower cavities.
0,960
i — = MaXx E*
9'950 . e — “—.v__—.—.. . —weightié
R ___--—--_______—-"'__—I—__. —_— min EE!’J‘
0,940 T 1 ] I T T T T
grams 1 2 3 4 5 6 7 8 9 10
x
sh;ﬁfs B/ min 0,944
§ EEEFLIRE, Wid480 1=, Bx max 0,956
Measurements at Customer’'s facility,
performed out of 486 samples

3. CONSISTENT PRODUCT SIZE because
compression molding temperatures are lower.
To obtain the same product, CCM produces
cooler caps compared to injected molded caps.
The cooler the product, the lower the shrinkage,
and the less the size variability.

3. FmR—EitE FEMENEERIE.

538 T ZML, EREBREIRECCMELER
25 B R AR R
i 25m AR, B R, Rtk

Plug dimension

Plug dimension
of AB26W closure

624 caps
sampling along
12 hours production

Sample mean=

22,21 mm
St. Dev. = 0,01 mm

22.170

Dy

A2 N EIE
AB26WiR= R EAE
12N INBT 4 = R E
624 NS

R E=2221T mm

W EZ=0,01 mm

22.230
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CCM CONTINUOUS COMPRESSION MOLDING

4. WIDE RANGE OF PROCESSABLE RAW
MATERIALS

CCM presses allow the use of plastics with
greater viscosity (lower MFI) and with higher
stress cracking resistance (ESCR). This is
possible because the plasticizing unit has no
hot runner, so no energy is required to push the
plastic through the many channels and narrow
nozzles. In addition, the use of more viscous
materials with better mechanical features
allows for thinner and lighter caps with the
same performance.
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Simply
digital

Pellet insertion is digitally monitored; the
operator receives real-time indications of the
precision and accuracy of this process.

A vision system controls the position of each
inserted pellet (see the center of the photo); it
provides statistics on eachinsertion equipment.
Automation makes it possible to manage the
insertion parameters simply and graphically,
optimizing maintenance in a predictive way.
Anincorrect adjustment is immediately detected
in the form of a change in the position of the
inserted pellet before the problem manifests
itself.

Drifts beyond the threshold of acceptability result
in a suggestion for cleaning or maintenance
before the problem occurs.

Adjustment times for size or material changes
are reduced by up to 50%.
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CCM CONTINUOUS COMPRESSION MOLDING

SACMI COOL+
patent: the mold
cooling standard

1. WHAT IS IT?
A solution patented by SACMI to cool the cap
quickly and effectively. All parts in contact with
the plastic actively contribute to

ETaKkCOOL+%E
S5 EILED

ft 4R COOL+1EA?

ERKCOOL+ZEFEA T LR ERE L HRE.
S8R IEMINRE MM TERS AP RIEE
B.iERKCOOL+EFIR A NIREE

cooling. With the patented Cool+
solution, SACMI offers the best
heat exchange and, consequently,
unbeatable cycle times.

2. ADVANTAGES:
absence of sliding sealings for
cooling liquid (as they are not

l:lllll+

BRENIZERHTSCEHER
AR, A L& I BY (8] T AT b 4o

2. R%:
BERTAERIKE B
iﬂﬁtT‘JﬁEﬁ%%I#_ﬁ%) o

ZHM4 (&

reliable and cause of frictions)
+ standard manufacturing processes
« easily removable for cleaning operations

3. FEATURES:

the improved cooling performances can en-
sure an output increase up to 50% compared to
standard molding tools, allowing a quicker return
on investment for the complete production line.

- IRERNRIETZ
- BTIFE, EBTIRRF

3. $¥1iE:
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CCM CONTINUOUS COMPRESSION MOLDING

Technical data EARE

CCM24SB | CCM24SF | CCM32MC | CCM48SD | CCM64MC | CCMM32A

Raw material PH - HDPE - LDPE - PS - PET - PC - BIO
Etn s

Outer max @ mm

RAIMPERE mm

Max height mm 25 25 25 25 25 45
BRAEE

Number of cavities

1REEEK

Max prod.Capacity
pcs/minute

RAFHE /575

Electrical power
(up to) kw/kg
FEHEE kw/kg

Overall dimension mm  6400x2360 7600x2550 7800x2850 8000x2850 9000x3500 8700x2850
SRS mm

Min cycle time s 2,4 1,8
&/ VEIREYE s

600 1000 1066 2000 1920 800

Smart Pack / Available Available Available Available Available
R HEHAR AR R HEHAR
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Slitting and
folding the

tamper-evident
band

WE MAKE YOUR MANUFACTURING
EFFICIENT BY PROVIDING
ULTRA-RELIABLE FLEXIBLE
MACHINES THAT HAVE LONG BEEN
THE INDUSTRY BENCHMARK

THE TECHNOLOGY

We help you to choose the most suitable and con-
venient suitable and cost-effective for your cap,
whether tethered or traditional configurations.

You obtain maximum efficiency by combining
the slitting and folding tasks on just one machine
(SFM) or, when necessary, by using separate
slitting (SCM) or folding (FLM) machines.

RIS
123

BABI&E—BELUCRESZ T AL ARAT, B
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AR
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CCM CONTINUOUS COMPRESSION MOLDING

Y i} ¥
IE _ﬂmﬂl...h {

.1...1.. e w




ADVANTAGES FOR THE CUSTOMER

RELIABILITY, as demonstrated by hundreds
of customers and thousands of installations
worldwide.

OUTSTANDING FLEXIBILITY: the combi SFM
can perform scoring and folding or folding
and scoring processes according to cap
morphology.

SIZE RANGE: 18<@<63(73) mm, 10<H<25 mm.
OUTPUT UP TO 132,000 caps per hour.
UNBEATABLY FAST cutting tool changeovers.

PERFECT CUTTING REPEATABILITY thanks
to spindle rotation via a dedicated servo motor.

ERGONOMIC DESIGN, making all components
easy to access and cleaning-adjustment-size
changeover tasks extremely simple.

NATIVE INTEGRATION with SACMI vision
system, IN-LINE INSPECTION.

REMOTE SUPPORT via machine automation.

20
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CCM CONTINUOUS COMPRESSION MOLDING

Technical AR

specifications

_ EIERHRIAM HIEFH i,

SCORING & FOLDING SLITTING FOLDING

mmm SFM12 | SCM08 | SCM08 | SCM12 | SCM12 | FLM12

4 heads 6 heads 4 heads 6 heads
opt:onal optlonal optlonal optlonal

4%%1_

Nominal max.
closure diameter

BEMSRAER

Max. closure height

MERREE

Output rate pcs/ upto upto upto upto upto upto upto upto upto
f2 ) min 1200 600 2200 900 1200 600 2200 900 2200

Average absorbed

power

TR

Compressed air

consumption N!/ 230 230 230 230 230 230 230 230 230
min

at 0,5 Mpa

E4=S15#£0,58

Feel free to contact us to obtain a tailor-made BERERT S B A 1B & LR 12 EFIBE D&
plant configuration
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Lining ) S 12
of the plastic
cap

In order to ensure proper sealing and retention  AMRHBIIH RIFHNZEFN _ MBS E,
of CO, levels with highly carbonated beverages ~ FHEEZFHHIMANPE/EVARE, J ik, =58 K FF
we mould a PE/EVA liner into the cap’s shell. AT RIS E R . FRRNBREEINE IR
For that purpose SACMI has developed two B,

distinct and separate technologies, whose

name is self-descriptive: in-shell moulding and

out-shell moulding.

PMV224 PMV238 PMV230 PPA24L PMD200 m

Version / 33

IN SHELL / =@z RING-LINING OUT SHELL / =5
b2 A

Max cap ¢ mm / iR AEEmm

22-33 35-43 34-43 38-82 28 28-38
Max height mm / & A=EEmm

15-24 15-24 15-24 24 20 24

Weight kg / E=£ kg
5200 5200 6400 9000 3700 5200
Number of punch / #k#=

24 20 30 24 24 30
Max prod. Capacity pcs/minute / =% [E #i&/5
1600 800 1200 1000 800 1200
Electrical power average kw/kg / FII%£E Kw / Kg

23e@45
15 15 28 e @ 60 28 13 21

Overall dimension mm / B4R+
5250X1600X2100 5210X2800X2530 6790X2250X1990 6300X3900X2750 4200X2600X2530 7050X2350X2070

Compressed air consumption nl/1 [ E4a=SEHFE nl/1

1500 1200 1200 1200 1750 3000
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CCM CONTINUOUS COMPRESSION MOLDING
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FHRE
IN-SHELL MOLDING

FohbREE
OUT-SHELL MOLDING

1. THE PLASTIC RESIN is extruded, a pellet is 1. 58 B REENERRN
cut and placed into the cap'’s shell

2. THE PLASTIC PELLET is moulded to the 2. R#RE, MK IEEESEFRE
desired profile and the liner material bonds to
the cap’s shell

3. QUALITY OF THE MOULDED LINER is 3. A8 R, ETHEEE (F1%E) SHWGENE
checked by means of a vacuum QC system  ZiNABFREE
(optional) and/or by means of a Vision QC System

E ’ ‘ | HREABRMN IN-SHELL
A ANNULAR MOLDING
1. PLASTIC PELLETS are drafted 1. 128

2. THE PLASTIC PELLETS are moulded, a 2. NEpE
gasket is obtained

3. THE QUALITY OF THE GASKET is checked 3. miE, MBI NIEECVSIMANRRE
by CVS

24



Computer
Vision Systems

Each SACMI machine integrates a CVS vision
system to control the machine process.

By alerting the operator in real time to any
detected drift, the system allows the challenging
goal of zero defect production to be met.
SACMI’s continuous innovation has introduced
new developments that make inspection even
more detailed and precise.

Thanks to new dedicated image acquisition
units, CVS is able to identify defects such as
very small missing material in the cap wings or
assess the flatness of the capsule bottom.

RGN R 45
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The key benefits B]ZFI#F 2k

of a profitable
digital
r-evolution

DIGITALIZING PROCESSES

IS PROFITABLE, AS SACMI
DEMONSTRATES WITH THE 4.0
DEVELOPMENTS BEING APPLIED
ON ITS PET CAP AND PREFORM
PRODUCTION LINES

SMART PACK

ERNZOLE

= 5o K PETHRFE M A L 7 444 08 AR L
A, BF T Zit A HER I FEt

ON-BOARD
PREMIUM FEATURES

Ensures process stability and continuous
production, through intelligent monitoring of
machine’s data and behaviour.

S TTH

=

.‘II

=EINEE L&

BREENARLN EEHENEEMNTIE, #
RIRERFEEFHNREETT.
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CCM CONTINUOUS COMPRESSION MOLDING

HERE

MANUFACTURING
EXECUTION SYSTEM

Maximizes the availability of machines and
lines through:

EERITRSE

REMEFLARMMUETE:

profitable maintenance planning A& F BRI
optimal production schedules IR
SMART CARE
O
IN-CLOUD 10T PLATFORM MM =T e MRS

AND SERVICES

Maximizes machine performance, monitors
KPls and runs machine health checks using Al
analytics to predict the necessary maintenance
tasks.

N

27

REMERERAN, BIEEBISIER(KPIs), #fR
REREBT.-RBALEREADTMEE R
BET, ARMHAFR ML RTE.



The benefits of FEEHK4.04F=
the SACMI 4.0 By

manufacturing
line

Enhance your process controls, thanks to the
latest generation of TwinCAT automation.

Prevent economic and reputational damages,
detecting incorrect resins.

Up to 9% reduction in plasticizing energy
consumption, thanks to the new CMFlow®
extruder.

Optimize maintenance and save time and
money, thanks to the control and analysis of
the hydraulic oil and refrigerant mixture.

Increase mold life by preventing condensation.

Reduce unexpected stops thanks to the de-
tection of mold cleanliness.

Prevent thermal drifts, by detecting and ana-
lyze the temperature of manufactured caps.

Inspect the whole surface of the cap, both
internal and external.

Reduce the adjustment time up to 50%
through the pellet insertion digital controls.

& SACMI

iy
0

1. ZEFTwinCATBsh IR, #t—F ISR £~
pOR = =F LT TIEAL N

2. FAY RS R R R T, LR BRI

IEmhE A ER IR,

3. XA CMFlow® ##F, R AEFE 9%,
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10.

11.

Predict the inserting carousel maintenance
thanks to detecting drifts on each inserting
equipment.

Drift prevention and time saving by measur-
ing the concavity and convexity of each cap
produced.

Prevent problems related to cap temperature
downstream of the CCM; the cooling tumbler
self-adjusts according to the product recipe.

Save time and money adjusting the band
cutting parameters by following the results
of the PFMC (Pull Force Machine CVS-CUT)
controls.

Save time and money thanks to the integrat-
ed inspection process, taking advantage of
the defect-spindle and defect-mold relations.

Prevent band slitting problems through in-
line control of the bridges break force and in-
specting the cutting zone at the highest high
resolution.

Prevent loading of incorrect boxes, thanks to
the handling module fully integrated with the
product recipe.

10.

11.

BRHEONEHNERERERS, HRFIKE
BEFEHITHIP R,
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