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forwa rd ﬂm Ultrafuse® PET

Technical Data Sheet

Filament Properties

Filament Diameter 1.75 mm 2.85 mm
Average Diameter +0.050 mm 0.1 mm
Tolerance

Average ovality <0.050 mm <0.050 mm

Available Spool size 1.0 kg, 2.0 kg, 4.0 kg, 8.0 kg 1.0 kg, 2.0 kg, 4.0 kg, 8.0 kg
Available colors:
Natural N.A.
I - RAL c. 9005
White RAL ca. 9010
_ Blue RAL ca. 5002

Yellow RAL ca. 1003

Spool Properties

Spool size 1.0 kg 2.0 kg 4.0 kg 8.0 kg
Outer diameter 200 mm 300 mm 350 mm 355 mm
Inner diameter 52 mm 51.5 mm 51.7 mm 36 mm
Width 68 mm 103 mm 103 mm 167 mm
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Recommended 3D-Print processing parameters Used for test specimens

Printer FFF printer Ultimaker S5
Nozzle Temperature® 220 - 260 °C 275 °C

Build Chamber - -
Temperature

Bed Temperature 60— 80 °C 65 °C

Bed Material Glass glass
Nozzle Diameter 20.4 mm 0.4 mm
Print Speed 40 - 80 mm/s 45 mm/s
Max Volumetric Speed? 12 mm?/s I

Please check your standard and/or high speed print profile availability for an easy start at

Further Recommendations

Drying recommendations to 60 °C in a hot air dryer or vacuum oven for 4 to 16
ensure printability and best hours
mechanical properties®

Support material Single material breakaway, Ultrafuse® BVOH
compatibility
Warehousing Ultrafuse® PET filament should be stored at 15 - 25°C

in its originally sealed package in a clean and dry
environment. If the recommended storage conditions
are observed the products will have a minimum shelf
life of 24 months.

' Fast printing might require an additional increase of the nozzle temperature; the stated printing speed is based
on current validations. As equipment and technology continues to evolve, it is possible that even higher printing
speeds may be attainable in the future.

2 Based on Bambu Lab X1C with a nozzle diameter of 0.4 mm

3 Please note: To ensure constant material properties the material should always be kept dry.
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General Properties Standard Average Values

Filament Density* ISO 1183-1 1329 kg/m?3
Poisson-Number ISO 527 0.42
Tensile Properties® Standard Average Values

XY- XZ-

Direction Direction Direction
Tensile strength®) ISO 527 33.4 MPa - 17.2 MPa
Elongation at Break® ISO 527 2.7 % - 1.1 %
Young’s Modulus” ISO 527 1933 MPa - 1665 MPa
Flexural Properties® ® Standard Average Values

XY- XZ-

Direction Direction Direction
Flexural Strength ISO 178 66.7 MPa 76.1 MPa 54.4 MPa
Flexural Modulus ISO 178 2063 MPa 1840 MPa 1826 MPa
Flexural Elongation at Break  ISO 178 4.6 % 4.6 % 3.0%
Impact Properties® Standard Average Values

XY- XZ- ZX-

Direction Direction Direction
Impact Strength Charpy ISO 179-2 1.6 kJ/m? 1.4 kJ/m? 1.2 kd/m?
(notched)
Impact Strength Charpy ISO 179-2 18.4 kd/m* 9.7 kd/m? 4.6 kd/m?
(unnotched)
Impact Strength Izod ISO 180 2.1J/m 1.9 J/m 1.8 J/m
(notched)
Impact Strength Izod ISO 180 12.3 J/m 7.7 J/m 4.1 J/m
(unnotched)

For the diagrams on mechanical properties see Chapter:

4 measured on filament

5 Samples were conditioned in standard climate (23°C, 50% RH 72h)
6 Testing speed: 5/ 200 mm/min

’ Testing speed: 1 mm/min

8 Testing speed: 2 mm/min

(&)
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Thermal Properties® Standard Average Values

HDT A at 1.8 MPa ISO 75-2 64 °C

HDT B at 0.45 MPa ISO 75-2 66 °C

Vicat softening pointat 50 N ISO 306 64 °C

Vicat softening pointat 10N 1SO 306 67 °C

Glass Transition ISO 11357-2 71°C

Temperature

I(\ﬁAe\l}%olume-Flow Rate ISO 1133 16.3 cm®/10 min (220 °C, 2.16 kg)

For the diagrams on thermal properties see Chapter:

Certification Standard

Food Contact Certification The used raw materials comply  EU 10/2011
(FCC) with food contact regulations of FDA 21 CFR?
the European Parliament and
the Food and Drug
Administration

Cytotoxicity - Neutral ISO 10993-5 (2009) PASS
Red
In Vivo Sensitization - Local ISO 10993-1 (2018) PASS

Lymph Node Assay
KretinoSens

In Vitro Skin Irritation ISO 10993-10 (2010) PASS

For the statement on Biocompatibility data see Chapter

For the statement on FFC data see Chapter

Print direction explanation
The orientation of the 3D printed part in the printer is always aligned with the longest axis

first. The print direction is consistently along the Z-axis.

9 excludes the following colors: Grey, Orange, Red, and White
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Mechanical Propertie Diagrams

Comparison Ultrafuse® PET and Ultrafuse® rPET
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Thermal Properties Diagrams

Comparison Ultrafuse® PET and Ultrafuse® rPET
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Biocompatibility

Product: Ultrafuse® PET
Revision: 27" of July 2026

Ultrafuse® PET material is 3D printed as test specimens and successfully passed the

requirements of the stated tests below:

e Cytotoxicity XTT Test - Neutral red (ISO 10993-5:2009)
The extract of the product Ultrafuse® PET resulted in a cell vitality of more than
70% in comparison to the negative control and can therefore be considered to be

not cytotoxic.

e Skin Irritation Test (OECD 439, ISO 10993-1 2018, 1ISO 10993-12:2012)
All human skin models EpiDermsTM have values which are above the threshold
for irritance when exposed to Ultrafuse® PET for 18hr under experimental
conditions. Therefore, Ultrafuse® PET is not irritant to skin according to UN GHS
and EU CLP regulation.

e Skin Sensitisation Test - Local Lymph Node Assay KretinoSens (OECD 429,
EC B.42, 1ISO 10993-1:2018, 1ISO 10993-10:2010, ISO 10993-12:2012)
The extracts of the product Ultrafuse® PET resulted in Stimulation Indices (S.1.) of
1.1 and 1.3 in the Local Lymph Node Assay (LLNA) with non-polar and polar
extracts. As the S.I. is lower or equal than 3.0 respectively, the product is

assessed as non-sensitizing.

You need the original test report? Please contact !
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Food Contact Certification
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We create chemistry

Information | o jirafuse PET
Sheet

Date: January 20th, 2023 Version no.: 2.0

Dear customer,

We can confirm that our raw material suppliers cerified that all monomers used for the production of the raw
materials, which are being used for the production of our Ulirafuse PET filaments. are included on the positive list
in Annex | of the mentioned Commission Regulation (EU) no. 102011 of 14 January 2011, as amended before the
publication date of this letter. Specific migration limits (SML) exist for the following monomers:

Substance | FCM substance no. CAS registration no. SML {maikg)
| Purified terephthalic acid | 785 |"100-21-0 75
| Purified isophihalic acid | 291 | 121915 5
| Mono-ethylene glycal | 227 [ 107-214 20 (SML(T)F

2 noes mentioned

pecific cas ans that =ticlion shall not be exceeded by the sum of the migration of the following sub:
i, 18980, 47680, 53650, and B2440.

* SML(T}in thi
3E Fef. NO'E: 1578

The following additional components used in the raw material for our Ulirafuse PET filaments are subject to
restrictions according to Annex Il of Commission Regulafion (EU) no. 10/2011, as amended:

| Substance SML (malk
| Antimony (Sb) [ 0.04

Zinc I 5
: Copper' ' 5

MThis is only appicable fr e fallowing colors; Blue and Green.

The following non-intentionally added substances (NIAS) that may be present or formed in the raw materials used
for the production of Ultrafuse PET filaments are subjected to an SML according to Annex | of Commission
Requlation (EU) no. 1042011, as amended:

. Substance [ FCM subsiance no. . CAS registration no. | SML (magfkg)
| } i |
Acetaldehyde | 128 75-07-0 62
Di-ethylene glycol (DEG) | 263 111-46-6 30 (EG + DEG expressed as ES)?

1o 128 and 211,

8, 277, 263, and 1046,

*This inlal specific mig it {(SMLIT )} applies o FCM substance:

‘Thiz lotal specific mig it {SML(T |} applies o FCM substance
Alzo, we can confirm that the aw materials used for the production of our Ultrafuse PET filaments are suitable for
use in food contact applications according fo the FDA (feod and drug administration) Regulation 21 CFR. This
excludes the following colors: Grey, Orange, Red, and VWhite.
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