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thermosmentlﬂc:

MiniLab, Process11, PolylLab —
David nebo Golias, vitéz je na Vas!



Extruze a jeji moznosti:

Extruze je proces pripravy a vyroby, pri kterém se tavi a spojuji
viskdzni materialy s dalSimi aditivy a plnivy. Extrudery transportuji
michany material pomoci specidlnich Snekl vyhfivanymi zonami
a smesuji prisady, aby vytvorili nové slouceniny.

Drive Unit Feeding
System
Extruder
Barrel
Extruder
Pelletizer Screw
TakeOff Trained
Device Operator
Final

Product

~

Extruder

A J

b

Single Screw

Twin Screw
Extruder

r

h

Co-rotating
Extruder

Counter-rotating
Extruder

=

Parallel
Design

Conical
Design

“Exotic Setups”







Proces extruze:

/ A4 Y 4 Y 4
Mereni vliastnosti:
Davkovani materialu: Relativni viskozita
S Reologické charakteristiky
11 Im ] o _ 1 slozka/pre-mix/vice davkovaci Die swell — Barus effect

volumetricky?

gravimetricky?
pneumaticky/manualné

Zarizeni pro nasledné
zpracovani, post-ex:

~—

Vytlacna tryska — tvar a typ

Struna, paska, kabel,...
Jednosnek/Dvousnek

Typ Sroubu? Pelety, folie, spradana vlakna
Teplota/tlak/toCivy moment Chlazeni/Ohrev
Chemicka odolnost Méreni vlastnosti extrudatu

T —y—
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MiniLab 3 — Micro Rheology Compounder

Nizka spotreba materidlu

Optimalizace R&D!

Process1l1 — Extruder of Minifamily

Primyslové aplikace
Testovdni materidlu

PolyLab — Torque Rheometer System

Modularni platforma

Vyvoj materidlt

praqolab

autorizovany distributor

thermoscientific

(16 mm twin-screw)
TSE24 MC (24 mm twin-screw)

Hygienic (potravinarsky primysl)
(farmaceuticky priimysl)

Crystalline Hot Melt Glassy Solid Solution Tablets
Drug Extrusion “extrudate”

O, 0 Yy ’ ‘
Temp. ( o d |
+ Polymer 0 oXoNo
(¢]
R &
oMo © o| |




MiniLab — Conical Twin-screw Compounder

Kuzelovy tvar sroubi:
Jednodussi ovladani (gearbox)
VysSSi kroutici moment
Limitovana delka.

Srouby neobsahuji segmenty.

\ |

Co-rotating Counter-rotating

Flexibilita PVC (fixed residence time)

Dobre smesuji. Vysoky tlak. Nizsi ohrev smykem. MiniLab Flow Curve

Vyzaduji davkovac. Spatne smesuiji. . e e L
Micro rheology compounder o
Diky zpétnému kanalu (backflow channel) Ize méfit viskozitu Ik e

a ziskat tokovou krivku.

10000 1000

Shear Stress [Pa]

Mozna je recirkulace materialu (lepsi promiseni).

relative Viscosity [Pa*s]
qo|obuvid

Testj 2 (long residence time)

Lze pripojit ke vstrikovacimu lisu Minilet Pro = testovani.

relative Shear Rate [1/s]




MiniLab — Conical Twin-screw Compounder

Malé mnozstvi vzorku (5 q)
Testovani drahych materiall

Vyvoj novych polymernich materiall
Rychlé zpracovani materialQ

Smésovani nanokompozitnich materiall
Mala produkce (,,50 g materialu za hodinu™)
Hot Melt Extrusion (Pharma)

Formulace aditiv

Kontrola kvality

AN N N N N Y U N RN

MiniCTW — Compounder

Préimyslové aplikace

Extruze, pri které probiha chemicka reakce (reactive extrusion)

Crosslinking
/ Grafting

degradation of Polyolefines

1600

1400

—_
e
Qo
o

1000

800

600

viscosity [ctwD, Pas]

400

200

P

Nitrogen purge

[

~—Type A eta (chw) N2
—Type A sta (ctwd) air
— Type B sta (ctwd) N2
— Type B eta (ctwl) air

~~
N
e

Thermo-oxidative
Degradation

100

150 200 250

time [min]

300

350



Processll — Parallel Twin-screw, co-rotating

Zpracovani 20 g az 2,5 kg za hodinu.
Podminky extruze Ize ,pfevést" na provozni stroje. = SKALOVATELNOST

Paralelni tvar Sroubii:
Srouby jsou segmentované.
Dobre smésuji!!!

Slozitejsi ovladani (gearbox)

Optimalizace:
Teplota, rychlost otacek, davkovani ‘:':M:IANGER!hot-su:.-faces
M&Feni: J o
Tocivy moment, tlak, teplota tani

Zpracovani dat:

qv|obuvid

M, n, p, T,, FRvs. time

Teplotni profil

—



Conveying Elements:

1L/D 1/2

Discharge Element
L/D

Mixing Elements:

Q

0° 90°

Easy change for
different applications

Feeding

Venting Secondary Feeding (cooled)

Extrusion Compounding Conveying Plastification

1/2 L/D
reverse

Mixing Blocks

PVC configuration

WAiV% N W’AIW/A& \ZB87//\
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Nasledné zpracovani, post-ex:

Kapilarni reologie
Elongacni viskozita

Tenka folie

0%

N
C 1

Two Roll Haul Off Unit

5
/
2%

222~y R

\\ Blown film take-off

-

Blown Film Die ,

Alr ‘

+—P,

adjustable
die gap

praqolab
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PolyLab — Torque Rheometer System

.

praqoeiad

l RheoDrive l

Mixer sensors

eeeseee———)

Single screw
extruder sensors

<

additional
analyzing
Sensors

|

Twin screw
extruder sensor

|

|

|

|
|

|

Rotors

Feeding
systems

Screws

Dies

Postex

RheoDrive:

Zakladni pohonna jednotka
presné regulujici otacky a
snimajici tocivy moment.

Mixer (Hnéti¢) f >

Single Screw

Extruder

- v

(Jednosnek)

Twin Screw
Extruder
(Dvousnek)

e/ \s
Y \

L


_Feeders.PPT

v FLEXIBILITA — otevreny systém S
v" Vlysoce citlive snimani toCiveho momentu

400 nM / 120 nM
Presnost: 0,15 % FSD
Opakovatelnost: 0,02 %

v Dvé varianty

PolyLab OS
PolyLab QC

v Moznost pripojeni starsich
typl extrudert a hnéticd
(Brabender) pomoci
dokovaci stanice




praqolab

PolyLab — Torque Rheometer System
Rheomix — laboratorni hnétice

Michani testovaného materialu ve vyhrivané komore dvéma

proti sobé se otacejicimi rotory. » —rve—
F & %

Vysledek:
« Tocivy moment & : -
« Teplota tani ' ) — .
40 / 150
35 \/ 20
« Lze mérit elektrickou vodivost. g @ / 18 ;
" \ S — 3
15 \\j"/ /// - 10
Rheomix 600/610/540 — 120 cm3 E o .
Rheomix 3000/3010 — 625 cm3 0

PlanetMix 500 OS - 2500 cm3 ° 1 s i :
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praqolal

g

Vliv stabilizator{, optimalizace procesii, davkovani, apod.

80

~
o

Rheomix600, Roller Rotors : m: 66 g

Temp.: 280° C, m: 52 g, n: 60 rpm

m: 60 g "
PVC fusion

Torque [Nm]
N w iy (0] (o))
o o o o o
|

PA6 with Stabilizer
TS "" T T

10 ~ WS NN N S O NN N O SO O O WO NG SO O
OJ PA6 without Stabilizer .| _|[i _.__Rheomix600, Roller-Rotors,

o
o1

0w om o || Tempil60°Cm0rm

Time [min] i e e s T S I e e e e o

Torque [Nm]

o]
(&3]

Materials: PVC (rigid)
Point detection:

Torque [Nm]
8

]

L = Loading point

V = Valley point
(starting point of melting 15 ]
process)

F = Fusion point
(melting process finished)

N \ h ' ' ‘ 1 H i \ H Il b H i ' ' \ H \ '
M = Minimum ,00//7[' 0 02 04 06 08 1 12 14 186 18 2 22 24 286 28 3 32 34 36 38 4
Time [min]

F M

6 1 2 3 4 5 6 7 8 9 10
Runtime [minutes]



PolyLab — Torque Rheometer System
RheomeXx — Single Screw Extrudery

~ Standard
Metering
. Screw

 Mixing
Screw

Klicovou vlastnosti (kapacita) je pomeér délky a

vnitfniho priiméru (L/D) — 19/10, 19/25, 19/33

Melt pump  Filter Die\

Typické aplikace: e
« Gumarensky primysl G}
« Stanoveni smykové a elongacni viskozity 1 @ .
«  Polymery — filtraéni test o

7ax
Y

[1eq]) 2nssaug §

S filter test result
o SNENEE :
R [3E)  fample mass - 20)

g

qo|obuvid

FPV - filter pressure value

L laster batch © 14) -/
nitial Pressure - 69 ba
Maximal pressure : 356 bar

Nl




PolyLab — Torque Rheometer System

r -
- Rheomex — Twin Screw Extrudery
e
< Achievable  Temperature Screw Design Rheology )
Output [°C] v p 5
[kg/h] 8 g
2o
O g
HAAKE Rheomex PTW 16 0S 16 25 (40) 173 0.2t0 10 400 (450) Parallel co-rotating Lo ( =
HAAKE Rheomex PTW 24 05 24 28 (40) 1.77 0.510 50 400 (450) Parallel co-rotating
HAAKE Rheomex CTW 100 05 Conical 02t b5 450 Conical counter rotating

Feeding

Melt Pressure
Vacuum
. Vent
Melt o ' Screw Speed

Temperature T,

<o

Output

Melting |

Heat/Cool Cooling




praqeo @B

Rheomex CTW — Conical Twin Screw Extrudery

Kontinualni michani/posun

Lze dosahnout vyssiho tlaku v priibéhu procesu

Kratka prodleva materialu v systému (bez mrtvych objemd)
Zpracovani tepelné citlivych sloucenin

Vyvoj novych typl PVC

VG, sigd Standard screw

PVC dry blen CTW Intensive mixing screws p AR A A OO R R T T

P‘l.-’[:_' pf:ll_ers 19/25 CTW | 2:1 - Intensive mixing screws AN LEREAR LS | I\\\\\\\\\\\\\l\\\\\\‘li‘\‘&\&\ _:WE
PV, soft -

PVC dry blend |CTW Intensive mixing screws

PVC soft, pellets|19/25 CTW | 2:1, 3:1 - Intensive mixing screws

Glass fibre reinforced TPU: Test Procedure | | B

The polymer is molten and homoge-
nized in the extruder, transported

Lze méﬁt VISkOZItU se SpeCIa'InI' to the die and pressed through the

, v o, rod capillary. Stepwise the extruder
Vyt|aCI"|OU tI‘YSkOU pI‘O kap| Iarn| speed is changed. The output at each 8
reolog” . speed step is measured with a bal- =

ance which is connected to the
computer via a serial port.




Rheomex PTW — Parallel Twin Screw Extrudery

Taveni/Zmékcovani

Smesovani/Homogenizace

Spékani

Slitiny vice polymer(

Chemickeé reakce — reactive extrusion, polymerace
Pridani plniv (talek, CaCO;, saze)

Odplynovani, odvzdusiovani monomerd

Pridani plniv a vyztuzujicich (sklenénych, uhlikovych) eeding
7 v r 7 7 v . Ventin Secondary Feedin

vlaken pro zlepseni razové houzevnatosti / i T i (eoglet

a mechanickych vlastnosti

Disperze pigmentl AT = e E
Modifikace polymerl (zmékcovadla, cross-linking, \ W \ 3_
Zpomalovaée hOFenI” UV_Stablllza'tory) Extrusion Compounding Conveying Plastification “:T

\ A




Rheomex PTW — Maximum flexibility...

qo|obuvid



Twin-Screw Extruders for Every Phase of Your Product Development

Achievable
Output
[kg/h]

Temperature
[°C]

Screw Design

Max. Screw
Speed
[rpm]

Temperature
Zones ***

0.01 o 01

0.01 o 01

0.01 1001

300
280

350 (420)

Conical co- and counter rotating 360 2 PC 0.4 o
Conical co- and counter rotating 360 2 18 0.4 Q
Conical co- and counter rotating 360 2z PC/TS 0.4 o]

Barrel Barrel Da/Di
Diameter Length
[mm] L/D
Micro-Compounding
Only 5 g of material needed!
HAAKE MiniCTW Conical
Pharma mim HME Conical
HAAKE MiniLab Conical
Laboratory Scale
Pharma 11 " 40 1.72
Process 11 11 40 1.72
Eurolab XL 16 25 (40) 1.73
HAAKE Rheomex PTW 16 05 16 25 (40) 1.73
HAAKE Rheomex PTW 24 05 24 28 (40) 1.77
HAAKE Rheomex CTW 100 05 Conical

0021025

0.021t02.5

021010

021010

051050

02105

280
350 (450)
400 (450)
400 (450)
400 (450)

450

Parallel co-rotating
Parallel co-rotating
Parallel co-rotating
Parallel co-rotating
Parallel co-rotating

Conical counter rotating

1000 8 TS 15 o
1000 8 TS 15 »
500 (1000) 7(10) TS 125125 o
1100 7(10) PC 7 (16 °
1100 (560) 7(10) PC 16 (7)™ E
250 3 PC 70167 o

Pilot Processing and Production

TSE 24 MC 24 28 (40) 1.77
Pharma 16 16 40 1.73
Pharma 24 24 40 1.77

o

|

T

praqo

0.5t050

02105

051020

400 (450)
300

300

Parallel co-rotating
Parallel co-rotating

Parallel co-rotating

500 (1000) 7(10) TS5 55(11) ]
1000 8 TS 25 L]
1000 8 TS5 i ]

PC = Extenal computer contral * = Common set point ()} = Optional
TS = Integrated touchscreen control ** = Driven by PolyLab drive unit O =no
*** = Depends on barrel length ® =yes



Dekuji Vam za pozornost!

AIR KNIFE
/ EXTRUDER
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