Extruder Modification: Debottlenecking & Upgrades
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Aftermarket Sales & Service Division (coperion

For longtime reliable processes: A worldwide service net

Innovative services for any industry (1/2)

* Most comprehensive service network in
the industry

Over 450 experienced service technicians
and service engineers worldwide

Emergency service
Spare parts, incl. emergency stock
Maintenance & repair

Modeinization to increase output,
efficiency, and safety and to safe energy
consumption of a prediiction system

Predictive maintenance and increase of
OEE with C-Beyond

Remote services for easy start-up and
operation
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Coperion Technology Update 2025 2




Aftermarket Sales & Service Division (coperion

For longtime reliable processes: A worldwide service net

Innovative services for any industry (2/2)

Site management

Service consulting

Service agreements
Comprehensive range of trainings

Test Centers worldwide for a wide range of
processes

30 yeais daia archiving

~_
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Extruder Modernization (coperion

; > \ e
The objectives of modernlzatlon are.te r um prod@@ﬁ%
conjunction with maX|mu op |onal reliabi afety
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Modernization — Why? (coperion

Process
Debottlenecking,
increase throughput ‘ \@

Product quality issues |I|ty and

ntenance

New / additional grades, Upgra ntroller syst @@K
wider range of grades hard- and softwa

improve automation Implement latest
technology

Safety reasons

Operation and Safety
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Extruder History (coperion

Development of extruders over the last 65 years

D;
In year 1959 Werner & Pfleiderer (Coperion) °
developed the first twin screw extruder Do K%W\Q
a—» @K&@
## Year 1958 ( t0> Yea (@
D,/ D;= 1,22 @ 1,55
a/ @

@ = 12,5 Nm/cm3
KXXK ZSK 133 (a=110 mm)

12.500 kg/h
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Complete Extrusion System (coperion
State of the art, large throughput, MEGAcompounder

R
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Complete Extrusion System (coperion

Drive Section Process Sectj (\ ischarge .
/ \@truder Fee (" . Underw@ﬁ@\&\i}e\g@

Main Drive Motor
Main Gearbox

)

Overtorque @@\\ |
e Heating Manifold

Superposition Drive Motor (if any) Cooling Manifold

\ Melt pump system — MP

Throttle start-up valve — DAV
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Where Are the Limitations of an Extrusion System? coperion

X@ K@@K e ¢
Pressure limits: @Q@ck changer, die plﬁ%%\

Temperature Im*%\@@e -plate, heat e)&:
Powe//@ JMO’[OI’S drive s%s@]@uxmary equipment

@&Q WtyA \) Co@@x&&rbox screw shafts

cO'
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Extruder Modernization

Consideration for upgrading existing extrusion lines

Rate

eoperion

Th % the parameters, the
ted dependencies and the

hme components must be taken into
account, and the mutual influence.

Product & Melt index
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Extruder Modernization coperion
Drive section Q @ °
A\
@ (e
Extruder
Discharge

co Kw
Contra S st
t ‘ %@@@

0 |pment / PeII er Treatment
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Drive System (coperion

Motor, clutch and gearbox

p Drive Section \/ D @ = K%@ %@
~

Main Drive Motor

@
Overtorque ([

Superposition Drive Motor (if any)
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eoperion

Drive System

Motor, clutch and gearbox

Main Drive Motor
up to 20 MW - Power

support
ORPEX friction gearbox
part hub

13
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eoperion

Main Gearbox
Spur gearbox for ZSK 177 — ZSK 350

= \“"}"7 >

o, 5 o
v odification / a© upgrades

over machine lifetime
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Main Gearbox (coperion

Complex system
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eoperion

Main Gearbox

Gearbox damages because of missing upgrades or poor maintenance

Y A}( %Y@\@
‘ '

N A
Gear breakage
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Potential Modification coperion

Motor: Increase power (KW) to increase @ughm X\\@
. S
Motor: Install variable speed drive éo\/@e%%ek Wﬂency Ky @@K

Coupling: Increase transmi q e(& to\u;ease throughp@@ =

Coupling : Inst/awZKVV&@an(@;eha\aﬂ)y f\©@
Vi
Gearbox: /\Gq\gge spe (y (gear ratio) to mcr&asﬁﬁmency or throughput

5@@ < U ;)dqutoRsu/ngle spee %\@%@%e reliability
G

rbox: Install bean@ est deS|gn and material to improve reliability / lifetime

Gearbox: Modify deS|gn of gears and shafts to increase reliability

Coperion Technology Update 2025 17



Process Section (coperion

Extruder

Process Secti

@truder Fee

Cooling Manifold
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Process Section (coperion

Extruder

Process area

Potential
improvement

1 2
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Process Section: Example of Optimisation (coperion

@ Schnecke 1 m Schnecke 3 Schnecke 4
I\ @@ 2500 Actual design—Test design —Proposed design
2000 -
— 1500 -
— 1000 -
— 500 -
‘ ‘ ‘ ! 0 -
Rezeptur 1 Rezeptur 2 Rezeptur 3 Rezeptur 4 totale Gelanzahl [Gele/m2]
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Twin Screw Side Degasing (Coperion

Development

Vaccum Degasing screw
degasing

W

4
J)

e
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Twin Screw Side Degasing (coperion
Features of ZSEG / Twin Screw Side Degasing

» High efficiency, especially at low RPM

» \Variable speed

K%@Q

* Retrofitable!

 ATEX Version available
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Twin Screw Side Degasing (coperion

Development @
°T / 4 a '
. .
: . | Y e ‘&
; .
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Potential Modification coperion

Feed hopper: Improve venting for higher thr%h@ m f %X\\Q

Feed zone extruder:  Improve screw conf tio fo hlgh rt oughput ﬂ(é&&\

Extruder: Optimiz W(co(gw)or\fggmgh throughpu&@%@or\%ﬁergysavmg
Extruder: Opimlz\g% \»\onﬁgﬁélon to mps@@@@ ctquallty

Extruder ( In%ta Z to |mpr0\i§ éﬂd&@%ahty and / or increase throughput

&
Extrue/ r(w angéafear %@}f screw elements and barrels to increase the lifetime
cO
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Discharge Equipment (coperion
Start-Up Valve, Screen Pack Changer, Melt Pump, Underwater Pelletizer

ischarge

iy

- e < @ Vi:\ U”defwiéﬁggp%“

S

\ Melt pump system — MP

Throttle start-up valve — DAV
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Discharge Equipment (coperion
Start-up Valve (SUV), Melt Pump (MP), Screen Pack Changer (SPC), Die-Head Housing (GKG)

M < 2P

J| Pressure

- reduction in
relation to above
design up to 50
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Underwater Pelletizer (coperion
Development UG300 to UG1250

UG 700-750 N
-
—] UG 500-550

UG 300/ 400

oc0CO|
O

®
@
° 8
| Ll
cO®
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Underwater Pelletizer (coperion

Features actual pelletizer

. . Knife shaft bearing assembl
4-point centering

Die plate adapter with hydra nive provementand
with low pressure

drop _

g _ ) | up Mot0@
IR , - @

P Hydraulic unit

Hydraulik Hl \\ m = / i m—
locking system New knive rotor design Trolley /
with flexible leaf spring \yith hydraulic docking
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perion

L(.ZO

Plate Design Options

Our manufacturing allows the most flexible die-plate design in the market

Coperion Die

29

multiple row design
single row design
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Knife Holder (coperion

Improvement Metalflex Design

Metalflex bushing

Metalastic-bushirig (standard since 2011 all sizes)

nd it UGT750, til \e —
11)

[1% - better cardanic flexibility
' - ten times
\w higher axial stiffness
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Our Complete Pellet Cutting Solution Offer (coperion

Basics on pellet cut quality
Coperion under water pelletizers (UG)

Coperion die-plates update

Coperion knife rotor systems and knive
\ “ J
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Potential Modification coperion

SUV, SPC, GKG: New design to reduce pressure I@s\es I@o hput and/or energy if\&{@

Melt pump: Improve cooling design to(lt\cfr@sé\th&dg\\ul/a//c/or quality @K %\ o
e

Underwater pelletizer:  Improve de&gn}oﬁ%&&rei\ablht%@}tomatmn and s @

Die-plate: ImWr&to @A}e tMghput and / G&R@\\zmg quality
Die-plate: /\lﬂ\gll ie-pla } with latest wear Pﬁo&m material to increase lifetime

Knife h < U In}ta\at st deS|gé1 tm rellablllty and pelletizing quality

PeIIeQzeW. Install kmxfg@ﬁmie}xest wear protection material to increase lifetime

|
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Complete Extrusion System (coperion

Controller System
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Potential Modification (coperion

Controller System

SOVP

Coperion iﬁ(@)}%@@ﬁ
Improv

gn ¥

SIMATIC HMI
SIMATIC Software
SIMATI {Jivitation
SiMATIC Controller
SIMATIC NET
PROFIBUS

go =
0

SIMATIC PCS7

Components

Totally Integrated Automation
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Controller System coperion

Extruder Control System ° @

Typical Application %m\

(UPS DCS
4
S et e 1 i et
— B
lLV M°T°r| I Main confol cabing| Barre Qil reque& Frequend MFI K
switchgedr | |starter 12k with PLC 5 eater heate nverte converter] analyze
fixed spedd | 1 jcabinet -I i i palletizet melt pum panel
main motpr |IP s | motor motor
| Tormcoa | L 1P 20 k
. | lory T =
I 0-xx000 kW B NS AR ek ' <:
awwA 4 | d*z;:m
1 @?’ .......
1
SUlomer | | e —\— ] |
Coperion , EPCS7
! Operator and
\ ' Engineering
: station 2
) [Handheld] ! ot
Monitor \ -2 l(; Pellet
172\ Ve Gy | -((---) N s=grienNEL (cireulartopology) . . L. ..o ool EI handling

operator :_(:_ -0y ;
,( g (B[] @f
_®_ @ N ZSK 3XX 8 o )_ﬂ

Start-up motor BE=4

M 2-speed Pelletizer EPCS7

Serial link ( 3~>_ gearbox | Sensors, actuators, switches etc. Operator
--------- Main motor non-redundant except critical measu- M station 1

ring circuits like specific pressures etc.

3~
Melt pump
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Potential Modification coperion

@ NP

Hardware: Upgrade to latest design to assur/e@ge\%a S a bility and rellabll%@(

A\
Hardware: Improve design / Iay c as safe\()d operational eﬁg@&ﬁ;\éﬁ

Software: Upgrade Waée é{%d\)pérational exge&e&@\g\
1o A
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eoperion

Pellet Treatment System
Dryer, Classifyer, Water Tank, Pump, Heat Exchanger

Pellet Dryer Pellet Classifyer

Pellet Water Heat Exchanger

&
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