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Geographical Breakdown

MATERIALS CHARACTERIZED BY REGION; 2024

N. America
52%

EMEA
17%
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Characterization Totals and Market Trends

e Characterized 3000+ Materials

o Majority of these included or expected
to be included in the Public Database

A Beaumont

800
700
600
500
400
300
200
100

0

2016

Total Materials Tested by Beaumont
@718

e ‘/‘

2017 2018 2019 2020 2021 2022 2023 2024 2025




va

/{ AMPL Lab Transition to
BAP







Equipment/Package Updates

e Now Supported
e MPL-420 Crystallization

e Upcoming
e MPL-410 Viscoelasticity for Birefringence

e Duplicate equipment

Electrical infrastructure complete
e Equipment operational

e Equipment calibrated and validated

Increased capacity — reduced lead times
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Shrinkage Properties Filler / Fiber

Description Recommended Processing

Crystalization Morphology
Quiescert nuclei number coefficierts
aN
BN
Equillbrium mefting temperature (Tegl)
Growith rate (Heffmann-Laurtzen) cocfficients
G

Kg

Glass transition temperature (Tg)

Relaxation time at reference temperature (T_rix)
Free energy coefficients

co

c1

Index fq_indx) for free: encrgy
Noninear spring parameter (5FENE) for FENEP
Parameter for Shish gL}
Parameter for shrinkage anisotropy (GL2)
Viscosity modiying cosflicients

Beta

Betal

Crystalization effect on specific heat (Cocef)
Fiber effect on crystallization (cN)

Utimate crystallinty (%_Inf)

Microcellular Properties Optical F
Rheological Properties |
Stress - Strain (Tension)

1/m"3K [0:1e+07]
151999 1/m"3 [200:1e+07)

47339 K [0:1e+07]

0.0455637 m/s [0:1e+12]
111401 K"2[0:1e+12]
263.1 K [0:1e+07]
-

140725 0]
0]
[0:1e+07)
[0:1e+07)
[0:1e+07)
(118207

21 [0:1e+07]
1 [0:1e+07]
0.44 (0:16=07]

o)
0.000343 [0:1e+07)
o1
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Thermoplastics material

Crystallization Morphalogy Stress - Strain (Tension) Stress - Strain (Compression) Powder Properties
Description Recommended Processing Rheclogical Propetties Themal Properties pvT Properties Mechanical Properties

S I A M P Shrinkage Properties Filler / Fiber Microcellular Properties Optical Properties Environmental Impact Materal data completeness
Select a shrinkage model (Midplane and Dual Domain)
Comected residual in-mold stress {CRIMS) ~ | Examine CRIMS model | Default Flow/Fiber sat ~ Edit model coefficients. ..
Select a shrinkage model (30)
Shrinkage test adjusted mechanical properties (STAMP) -

- Cbzerved nominal shrinkage
e Will become default 3D Paralle 1546 % [-100:100]

shrinkage model when data
Is available

* No additional data required
If shrinkage testing was
completed
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Environmental Impact Tab

Autodesk Moldflow Sustainability Descriptors (Optional):

The completion of this section is optional for customers ordering Autodesk Moldflow Material Characterization. If
chosen to report this information, the data will be available with 2025 release of Autodesk Moldflow products.

Sustainability Field Available Values Assigned Value
Minimum Potential Biomass a
Sourced Feedstock 0-100%
Maximum Potential Biomass a
Sourced Feedstock 0-100%
Biodegradable? Yes / No
Minimum Recycled Content 0-100%
Maximum Recycled Content 0-100%
Recycling Method Unknown / Mechanical / Chemical / Other
Recycled Source PCR / PIR / Other
Comments on Environmental
Impact
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Filler Properties

e Why filler properties are

important

e Removed mineral option as
it is very generic and often
hides the aspect ratio we

should be capturing
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Crystallization Morphology
Description R nded Processing

Shrinkage Properties Filler / Fiber
Fiber arientation calculation {Midplane and Dual Domain) by

Moldflow model with auto-calculated Ci and Dz values

Fiber orientation calculation (30) by
Moldflow Rotational Diffusion model

Filler data

Stress - Strain (Tension)
Rheoclogical Properties
Microcellular Properties

Stress - Strain (Compression)

Themmal Properties
Optical Properties

View settings...

pvT Properties
Environmental Impact

Powder Properties
Mechanical Properties
Material data completeness

Description | Weight

1 Mineral 41

Mechanical properties data

Coefficient of thermal expansion (CTE) data

Tensile strength data

1

Not specified

Filler length information



Isotropic vs. Anisotropic Fillers

e Carbon Fiber

o Thermal Conductivity can be 10x lower
through plane vs. axially along the fiber
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Transient Plane Source Method

THERMAL

CONDUCTIVITY TEST

Hot Disk Thermal Constants Analyzer:
A measure of a material’s ability to conduct heat.

How a test works

throug
ncrease
er time. Heat
pleatar
transport chare

This

n temperature is recorded
enerat ssipates into the
e dependent on the therma

teristics of the material.

The results

Thermal Conaustvity vs Temperature

3
3
§
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Temperatss [F]

sampl

Material being tested

Delivers current to the
sample and measures
temperature

CELL PLUG

ayer contais

the plastic
vithin |

cel

SAMPLE

Contains plastic sample

Protective layer to separate moiten
plastic from the TPS Sensor

4
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Anisotropic Thermal Conductivity

e 2024 Release offered the ability to
incorporate anisotropic thermal

conductivity when considering fiber Axial: 1.5048 W/mk

Bulk: 6.3524 W/mk

orientation in 3D analysis ] — Radial: 27.1101 W/mk
® Prior versions would have ' :

listed ‘aniSOtrOpiC- o, Test Information (Thermal Conductivity Data)

through-thickness’ thermal i == e };‘;”E”;‘f;”"a“”""““”g

conductivity == el —
* Now Bulk is recorded in —_— | Mernmwso T 0

the file to allow for i/ C (030)

decomposition of thermal e

conductivity R R =

0.6321
[
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/ Case Study:

Slow Crystallization:
Fitting Strategies for
Copolyesters
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Slow Crystallization: Fitting Strategies for Copolyesters

Cold Sprue:
Inlet =@ 7.14mm [0.281"]
Standard 1.2° Taper

Copolyesters

Gates =@ 3.175mm [0.125"]

Typically Amorphous when
molded

@ 9.525mm [0.375"]
z
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Slow Crystallization: Fitting Strategies for Copolyesters
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Slow Crystallization: Fitting Strategies for Copolyesters

Heat vs. Cool PvT - Copolyester
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Slow Crystallization: Fitting Strategies for Copolyesters
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Slow Crystallization: Fitting Strategies for Copolyesters

| Amorphous Fitted PET | I Crystallinity Fitted PET I
S i - L ) peeez —rsTa
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Slow Crystallization: Fitting Strategies for Copolyesters
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Slow Crystallization: Fitting Strategies for Copolyesters
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