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City of Guimaraes
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City of Guimaraes HISTORIC CITY CENTRE — Intramural Area

(Classified UNESCO World Heritage Site)

Department of Polymer Engineering

NEWEX University of Minho




University of Minho: Campus of Azurém
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Facilities at University of Minho
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Equipment at IPC

Single-screw Leistritz extruder

Twin-screw Leistritz extruder

il )

Haake Reomix OS600 (Thermo Scientific Inc.)
NIR spectrometer Matrix-F (Bruker Opts.)
SALS system (prototype)

TA instruments AGR2

Capillary rheometer Rosand

DMA Triton

DSC — SC Diamond Pyris

TGA —-TA Q500

FTIR Jasco 4100 with accessory ATR
Micro-injection Boy 12 and Babyplast
Micro-extruder twin screw
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Modelling: plasticating phenomena

| Physical phenomena inside the extruder
//i) Hopper

Heatinil‘)ands

e A

ii) iii) iv) vi)
Die
Transversal
cuts
Solids Delay Melting Pumping
conveying

i) Solids conveying in the hopper— conveying due to gravity;

i) Solids conveying in the screw — conveying due to friction;

i)y Delay —conveying of solids (partially) surrounded by a melt film;
iv) Melting — accordingly with a specific melting mechanism;

v) Pumping;

vi) Melt flow trough the die.
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Modelling: software
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Modelling: software
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Modelling: software

PROCESS PARAMETERS:

Geometry
Polymer proprieties
Processing conditions

PERFORMANCE MEASURES:
BB omg o=

Output
I-  Solids conveying (hopper) Power consumption
Il- Solids conveying (screw) Melt temperature
lll- Delay Temperature homogeneity
IV-  Melting Mixing degree
V- Pumping Length for melting

VI- Die Capacity to generate pressure
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Modelling: results for a Maillefer screw

Screw 1: L1=10.4D

Screw 2: 1= 3.6D

L2= 7.0D MAILLEFER L2= 7.0D
L3 = 8.6D L3 =15.4D
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Optimization
Optimization » RESULTS
Algorithm
Evaluation/
G 5 new (better)
USER INTERFACE \ solutions
Differences in Extruder/die
Performance response
Modelling
Package
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Optimization: multi-objective evolutionary algorithm

MO Problem
| Characteristics

Numerical/modelling routines l

Structural mechanics Evaluation of solutions '—’
Design
Decision Making |—»

Fluid dynamics

Aerodynamics MOEA B

Comfort assessment
Hybridization
Objectives reduction '—b

Framework Interface

DM1
DM2
Empirical knowledge @gv/

L
Selection of the desired solutions

Inverse

Decision Making
Methodology

Yes Good No
END Solution(s)?
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