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Introduction — Injection moulding

« The polymer manufacturing industry has been experiencing rapid growth of 363.8 million

tons globally from 1976 to 2023 due to increasing global demand for polymer-based
products (Statista, 2024)

» The injection moulding process is a polymer-processing method that is used in a wide
range of applications.

* Its major advantages lie in the high degree of design freedom of the tools used and
thus of the resulting components as well as in the high throughput potential for
manufacturers.
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Introduction - Simulation Software

* Process control is an important aspect, especially for the implementation of injection
moulding on an industrial scale, since the various parameters have a major influence on the

quality of the components and process stability, but also a strong impact on energy
consumption.

« The optimization of process control can be achieved using simulation software such as
CADMOULD (by SIMCON)

CADMOULD
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Interface CADMOULD and openLCA

CADMOULD
W & VARIMOS

Injection Moulding
Simulation
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Interface CADMOULD and openLCA

* In order to enable communication between CADMOULD and openLCA, it was necessary to
implement a client skip that can extract, convert and insert data from both software

applications.
» To make this possible, a client script was written which was integrated into CADMOULD.
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Model Setup

* Acradle-to-gate approach was used.

Kunststoffgranulat

Paolypropylen (PP)

Paolyethylen (PE)
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Polyamid 6 (PAB)
Verstarkungsfasern

Glasfasemn

Cellulosefaser

Aus UVEK-Datenbank Prozess Aufschliisselung

Fiillstoffe
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Clacium carbonat Extrusion Kunststoffcompound | GranUIierung spritzguss
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Carboxymethyl Cellulose (CMC)
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L3 gpenlCA 2.2.0.5NAPSHOT - LCA4SIM_uvek_db_with_Icia_method_20190215_TEST_A
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AR SEO
= Mavigation
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B Projects
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&) Anlieferung Additiv
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&) Anlieferung Polymer-Rohstoff
v I Compounding und Formgebung
&) Extrusion -3
&) Granulierung - 4
&) Materialauswahl - 2
&) Materialauswahl Polymer - 1
&) Spritzguss - 5
~ [ Strom Mix
&) Strom Mix abroad
&) Strom Mix in House
v I Trocknung
&) Trocknung nach Extrusion - 3a
&) Tracknung nach Granulierung - 4a
&) Trocknung nach Materialauswahl - 1a
> I Materials production
> I Mechanical
> I Metals
> I Minerals
> M Nuclear waste
> I oil
> IR Others
> IR Paper+ Board
> I photovoltaic
> I Pipeline
> [ Plastics
> I Power plants
> I Processes
> M Production
> I Rail
> M Recycling
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5] Materialauswahl Polymer - 1
%] Inputs/Outputs: Spritzquss - b

&) Materialauswahl - 2

&) Extrusion - 3

5] Granulierung - 4

5] Spritzguss -5 X &) Strom Mix abroad

&) Anlieferung Fusllstoff

= Inputs © x
Flow Category Amount  Unit Costs/Revenues  Uncertainty Avoided waste Provider Data quality entry Location Description
13 Compound Masse*Distanz LCAZSIM Flows transport_compound ™ kg*km none &] Anlieferung Compo...
3 getrocknetes Polymer (granuliert) LCA4SIM Flows (1- no_compounding) ... ™ kg none &] Trocknung nach Gra...
3 Polymer (granuliert) LCA4SIM Flows (1 - no_compounding) ... 3 kg none ¢'-_| Granulierung - 4
£ Polymer (material) LCA4SIM Flows no_compounding * spri... ™ kg none &] Materialauswahl Pol...
£ Strom Mix (individuell) LCA4SIM Flows spritzguss_quantitaet_st... ™ kWh none &] Strom Mix in House
£ Water, completely softened, at plant/RER U Water/Industry water spritzquss_quantitast w... ™ kg none &] water, completely s...
= Outputs ©Q x
Flow Category Amount  Unit Costs/Revenues  Uncertainty Avoided product Provider Data quality entry Location Description
¢ Bauteil (spritzguss) LCA4SIM Flows 1.00000 ™ Item(s) none
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Simulation Mechanics Results VARIMOS View Help Settings 3D-F
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Task Measuring User-defined Cwverview  Exportwarped Part Measure warped Import Measure LCA4Sim
Schedule  Devices Geometries (with HQ) Part Geometries Results

Simulation Quality Features VG A
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0.0021 0.0942 0.1863 0.2784 03705 04626 0.5546 0.6467 0.7388 0.8309 09230

003 - 3D-F - LCA Demo Flow Front

Time when filled
0923 s / 100.00 %

LE2 Einen IPC-Server starten

Port | apoo

Start as gRPC service (experimental)

Start IPC Server via openLCA
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CON - CADMOULD 17.1.1001.4 TEST
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Definition of production
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Animation

003 - 3D-F - LCA Demo

GEH_DS250-LDF3_V2

SIMCON - CADMOULD 17.1.1001.4 TEST

“CAUsers\Frederik Block\Sales_lokal\Bootcamps\001_CAD-Daten\Technikumsbauteil\Simulation\GEH_DS250-LDF3_V2_003.rm1*
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Conclusion

* Integration of sustainability-relevant data in CADMOULD enables predictive

optimization of the sustainability of polymer products.

« With the new interface (LCA4Sim button), material use, processing methods and

transport routes can be mapped and simulated in CADMOULD.

« LCA4Sim shows the potential of digitalization for a sustainable polymers industry.
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Thank you very much for your attention!
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