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Technical Data Sheet

Multi-purpose resin with high durability and fast easy
printing.

General Properties _ Typical Values

Appearance - Grey
Viscosity, 25°C Cone/Plate Rheometer™ 180 mPas
Viscosity, 30°C Cone/Plate Rheometer™ 130 mPas
Density (Printed Part) ASTM D792 1.21 g/cm?®
Density {Liquid Resin) ASTM D4052-18a 1.10 g/cm®
et paporir?———Jtom | oparvaves
E Modulus ASTM D638 2300 MPa
Ultimate Tensile Strength ASTM D638 54 MPa
Elongation at Break ASTM D638 13%
e s vam L peariones
Flexural Medulus ASTM D790 2150 MPa
Flexural Strength ASTM D790 95 MPa
mpoctprapries ———Jvam | opearvaues
Notched Izod (Machined), 23°C ASTM D256 25J/m
Unnotched Izod, 23°C ASTM D256 546 J/m
Notched Charpy (Machined), 23°C 150 179-1 3.2 kJ/m?
emaperis ———Jvam | opeariaues
HDT at 0.45 MPa ASTM D648 84°C
HDT at 1.82 MPa ASTM D648 54°C
Glass transiticn temperature ASTM D4065 80°C
(DMA, tan{d))
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Biocompatibility _ Typical Values

Cytotoxicity — Neutral Red ISO 10993-5 (2009) PASSY
Human Skin Irritation® ISC 10993-10 (2013) PASSY
In vitro Sensitization Testing- EN ISO 10993-10 (2023) PASSY
i Th
KeratinoSens OECD 442D
Scratch resistance DIN EN ISO 1518-1% Up toc 25N
{in print direction) (no visible abrasion)
Scratch resistance DIN EN ISO 1518-1% Up toc 25N
(against print direction} (no visible abrasion)
Hardness Shore D ASTM D2240 82
Water Absorption, ASTM D570 0.9%

Short-Term (24 hours)

Water Absorption, ASTM D570 >5%
Long-Term {>1500 hours})

Mechanical properiies overview

' Determined with TA-Instrumant DHR rheometer, cone/plate, diameter 80 mm, shear rate 100 51

2 Tensile type ASTW D638 typs IV, Pulling speed 5 mm/min

#  Patch test on 10 voluntears

#  For the statement on Biocompatibility data see Chapter: Biocompatibility.

= Constant-loading method

& If not noted otherwise, all specimens are 30 printed. Samples wers tested at room temperature, 23°C.
ASTM sample size (L x W x H): ASTM D790 80 x 4 x10 mm, ASTM D256 63 x 3.2 x 12 mm, ASTM
DE48 127 x 3.2 x 13 mm, IS0 17831 80 x 4 x 10 mm

Printing Performance
The combination of 3D printer and material has a huge impact on the quality of the parts
produced. The measured design characteristics as well as the printing speed can be found

in the Printing Evaluation Guideline of Ultracur3D® Resins.
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Long-Term UV

Durability is a key feature for the components utilized within many industries, as they
expect the materials used 1o withstand years of exposure 1o the elements. Through the
effects of UV radiation, photopolymers can degrade over time. The aging can be caused
by the influence of UV light, heat and water. The degree of ageing depends on duration

and intensity.

Test Method and Specimens

The ageing tests were performed with ASTM D838 type IV tensile bars and color cones as
per IS0 4892-2:2013 method A, cycle 1.

Exposure Black Chamber | Relative
humidity

period standard | tempera-
Broadband | Narrowband | tempera- | ture in °C | in %
(300 nm to | (340 nm} ture
400 hm) in W/m2nm) | in°C
in W/m?

102 min 60 + 2 0.51 £0.02 B5+3 383 5010

dry

! 18 min B0 + 2 0.51 £ 0.02 - - -
water
spray

Testing conditions for ISO 4892-2 method A, cycle 1

Mechanical Testing
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UV exposure in hours
=&—F modulus =—@=LUltimate tensile strength Elongation at break

Change in mechanical properiies after accelerated weathering
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The final values after 1000 hours of long-term UV exposure can be found below.

Property Before long-term UV After 1000 hours of UV
exposure exposure

E modulus 2220 MPa 2520 MPa
Ultimate tensile strength 51 MPa 80 MPa
Elongation at break 12% 6%

Mechanical properiies before and after 1000 hours of UV exposure as per IS0 4892:2 method A

Coloration

After being exposed up to 1000 hours, there was no visual change or additional yellowing

compared to the reference sample.

Control 1000 h

Effect of UV exposure on color of the specimens
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Industrial Chemical Resistance

The resistance of resin materials against chemicals, solvents and other contact substances
is an important criterion of selection for many industrial applicaticns. General chemical
resistance depends on the pericd of exposure, the temperature, the quantity, the
concentration and the type of the chemical substance. When exposed tc industrial
chemicals, the chemical bonds of photopolymers can break or degrade, causing a change

in the mechanical properties.

Test Method and Specimens

ASTM D638 type IV tensile bars were soaked in each fluid at room temperature, one set
for 30 minutes and one set for 7 days. Upon completion of the soaking time, the parts were

removed from the test fluid and were dried t0 measure the weight and the mechanical

O & O & O F sk

properties.
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Mechanical Testing
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Consumer Chemical Resistance

Similar to the industrial sector, different consumer applications may also require resistance
against various chemicals, solvents and other contact substances. Testing for these
application-specific requirements helps to evaluate the suitability of photopeolymers for the

intended use,

Test Method and Specimens

ASTM D838 type IV tensile bars and discs for analyzing cytotoxicity were soaked in each
fluid at room temperature, one set for 30 minutes and one set for 7 days. Upon completion
of the soaking time, the parts were removed from the test fluid and were dried ¢ measure

the weight, cytotoxicity and mechanical properties.

Weight Measurement
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Control Artificial saliva Artificial sweat {(sour)

B30 minutes ™7 days

Change in weight after immersion fime

Cytotoxicity Measurement

After immersion in artificial saliva for 30 minutes and for 7 days, the samples were sent out,
for cytotoxicity testing- neutral red (150 10993-5 (2009)). The resulis show that there is no

observed cylotoxicity.
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Mechanical Testing
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Dynamic Mechanical Analysis (DMA)

In this DMA measurement, a cyclic strain is applied to the sample, and the response of the
sample is recorded as a function of temperature. This can give a good impressicn of the
changes in material behavior, both at low and high temperatures. The measured Storage
modulus is & good indication of the stifiness of the material. The maximum in Tan Delta

gives the glass transition temperature.

Measurement Strain-controlled
Temperature sweep 1°C / min
Strain 0.038% (linear viscoelastic regime)
Type of loading Dual cantilever
Frequency 1Hz
Testing conditions DAMA
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DMA curve
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Biocompatibility

Product: Ultracur3D® ST 7500 G
Revision: 11" of September 2023

3D printed test items of the above stated product have fulfilled the requirements of

tests as stated below:

Cytotoxicity Testing- Neutral Red:

(ISO 10993-5 {2009)

Human Skin Irritation Test:

(1ISO 10993-10 (2013))"

In vitro Sensitization Testing- KeratinoSens™
(EN 1SO 10893-10 (2023} and OECD 442D}

+ PFatch test on 10 volunteers
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Pressure & Temperature Resistance

The pressure and temperature performance of a material is key to enable a broad range of
applications and industries. Both can have a drastic effect on mechanical properties,
therefore testing under these certain conditions can give an idea of the resistance of a

photopclymer,

Test Method and Specimens

ASTM D838 type IV tensile bars were immersed in water with exposed to pressure from all
sides and tested according tc the conditions listed below, the effect on mechanical

properties was investigated.

Pressure from all sides Temperature Time

5 bar 25°C 5 minutes, 10 minutes,
30 minutes, 80 minutes
and 90 minutes

5 bar 50 °C 5 minutes, 10 minutes,
30 minutes, 80 minutes

and 90 minutes

Testing conditions pressure, temperature and time
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Mechanical Testing
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