erpro group

INNOVATION & ADDITIVE TECHNOLOGIES

Markforged Onyx 3D Printed Polymer

GOING BEYOND INNOVATION

Categories: Polymer; Rapid Prototyping Polymer; Thermoplastic

Material Onyx yields stiff, strong, and accurate parts. Stronger and stiffer than ABS, Onyx can be reinforced with any continuous fiber. Onyx has excellent surface

Notes: finish, chemical resistivity, and heat tolerance.

Physical Properties
Density

Mechanical Properties
Tensile Strength at Break
Tensile Strength, Yield
Elongation at Break
Elongation at Yield
Tensile Modulus

Flexural Strength
Flexural Modulus

Izod Impact, Notched

Thermal Properties

Maximum Service Temperature, Air

Metric
1.20 glce

Metric
30.0 MPa
36.0 MPa

58 %
25 %
1.40 GPa
81.0 MPa
2.90 GPa
3.30 J/lecm

Metric
145°C

English Comments
0.0434 Ib/in®
English Comments
4350 psi ASTM D638
5220 psi ASTM D638
58 % ASTM D638
25 % ASTM D638
203 ksi ASTM D638
11700 psi ASTM D790
421 ksi ASTM D790
6.18 ft-Ib/in ASTM D256-10A
English Comments
293 °F Deflection Temperature; load unknown; ASTM D648B

Some of the values displayed sbove may have been converted from their criginal units and/or rounded in order to display the information in a consistent format. Users requiring more precise dsta for scientific or
engineering calculations can click on the property value to see the original value as well as raw conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your
calculstions to minimize rounding emor. We slso ask that you refer to MatWeb's terms of use regarding this information. Click here to view sll the property values for this datasheet as they were originally entered into

MsatWeb.
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erpro group

INNOVATION & ADDITIVE TECHNOLOGIES

Markforged Nylon 3D Printed Polymer

GOING BEYOND INNOVATION

Categories: Polymer; Rapid Prototyping Polymer; Thermoplastic; Nylon (Polyamide PA)

Physical Properties Metric
Density 1.10 glcc
Mechanical Properties Metric
Tensile Strength at Break 54.0 MPa
Tensile Strength, Yield 31.0 MPa
Elongation at Break 260 %
Elongation at Yield 27 %
Tensile Modulus 0.940 GPa
Flexural Strength 32.0 MPa
Flexural Modulus 0.840 GPa
|zod Impact, Notched 10.0 Jicm
Thermal Properties Metric
Maximum Service Temperature, Air 49.0°C

English
0.0397 Ibfin®

English
7830 psi
4500 psi
260 %

2T %

136 ksi
4640 psi
122 ksi
18.7 ft-Ib/in

English
120 °F

Comments

Comments
ASTM D638
ASTM D638
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790

ASTM D256-10A

Comments

Deflection Temperature; load unknown; ASTM D648B

Some of the values displayed above may have been converted from their criginal units and/or rounded in order to display the information in a consistent format. Users requiring more precise data for scientific or
engineering cslculstions can click on the property value to see the original value ss well as raw conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your
calculations to minimize rounding emor. We slso ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were originally entered into

MatWeb.
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erpro group

INNOVATION & ADDITIVE TECHNOLOGIES

Markforged Carbon 3D Printed Composite

GOING BEYOND INNOVATION

Categories: Polymer; Rapid Prototyping Polymer; Thermoplastic

Material Carbon Fiber reinforcement is commonly used for parts that replace machined aluminum. Continuous Filament Fabrication (CFF) adds fiber reinforcement to
Notes: printed parts. Within a thermoplastic matrix, Markforged uses proprietary technology to lay down continuous long-strand fiber. Users can control the layers
reinforced, amount, orientation, and type of reinforcing fiber.

Physical Properties
Density

Mechanical Properties
Tensile Strength at Break
Elongation at Break
Tensile Modulus

Flexural Strength
Flexural Modulus
Flexural Strain at Break
Compressive Strength
Compressive Modulus
|zod Impact, Notched

Thermal Properties

Maximum Service Temperature, Air

Metric
1.40 glcc

Metric
700 MPa
15%
540 GPa
470 MPa
51.0 GPa
12%
320 MPa
540 GPa
9.60 J/icm

Metric
105 °C

English
0.0506 Ibf/in®

English
102000 psi
15%
7830 ksi
68200 psi
7400 ksi
12%
46400 psi
7830 ksi
18.0 f-Ib/in

English
221 °F

Comments

Comments
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790
ASTM D790
ASTM D6641
ASTM D6641

ASTM D256-10A

Comments

Deflection Temperature; load unknown; ASTM D648B

Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistent format. Users requiring more precise data for scientific or
engineering calculations can dlick on the property value to see the original value as well as raw conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your
calculations to minimize rounding emor. We also ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were originally entered into

MatWeb.
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erpro group

INNOVATION & ADDITIVE TECHNOLOGIES

Markforged Fiberglass 3D Printed Composite

GOING BEYOND INNOVATION

Categories: Polymer; Rapid Prototyping Polymer; Thermoplastic

Material Fiberglass reinforcement results in strong, robust tools. Continuous Filament Fabrication (CFF) adds fiber reinforcement to printed parts. Within a thermoplastic
Notes: matrix, Markforged uses proprietary technology to lay down continuous long-strand fiber. Users can control the layers reinforced, amount, orientation, and type

of reinforcing fiber.

Physical Properties
Density

Mechanical Properties
Tensile Strength at Break
Elongation at Break
Tensile Modulus

Flexural Strength
Flexural Modulus
Flexural Strain at Break
Compressive Strength
Compressive Modulus
|zod Impact, Notched

Thermal Properties

Maximum Service Temperature, Air

Metric
1.50 g/cc

Metric
590 MPa
38%
21.0 GPa
210 MPa
22.0 GPa
11%
140 MPa
21.0 GPa
26.0 Jicm

Metric
105 °C

English
0.0542 Ibf/in®

English
85600 psi
38%
3050 ksi
30500 psi
3190 ksi
11%
20300 psi
3050 ksi
48.7 ft-Ib/in

English
221 °F

Comments

Comments
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790
ASTM D790
ASTM D6641
ASTM D6641

ASTM D256-10A

Comments

Deflection Temperature; load unknown; ASTM D648B

Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistent format. Users requiring more precise data for scientific or
engineering calculations can dlick on the property value to see the original value as well as raw conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your
calculations to minimize rounding emor. We also ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were originally entered into

MatWeb.
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erpro group

INNOVATION & ADDITIVE TECHNOLOGIES

Markforged HSHT FG 3D Printed Composite

GOING BEYOND INNOVATION

Categories: Polymer; Rapid Prototyping Polymer; Thermoplastic

Material High Strength High Temperature (HSHT) Fiberglass is best used for parts loaded in high operating temperatures. Continuous Filament Fabrication (CFF) adds
Notes: fiber reinforcement to printed parts. Within a thermoplastic matrix, Markforged uses proprietary technology to lay down continuous long-strand fiber. Users can

control the layers reinforced, amount, orientation, and type of reinforcing fiber.

Physical Properties
Density

Mechanical Properties
Tensile Strength at Break
Elongation at Break
Tensile Modulus

Flexural Strength
Flexural Modulus
Flexural Strain at Break
Compressive Strength
Compressive Modulus
|zod Impact, Notched

Thermal Properties

Maximum Service Temperature, Air

Metric
1.50 g/cc

Metric
600 MPa
39%
21.0 GPa
420 MPa
21.0 GPa
22%
192 MPa
21.0 GPa
31.0 J/cm

Metric
150 °C

English
0.0542 Ibf/in®

English
87000 psi
39%
3050 ksi
60900 psi
3050 ksi
22%
27800 psi
3050 ksi
58.1 ft-Ib/in

English
302 °F

Comments

Comments
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790
ASTM D790
ASTM D6641
ASTM D6641

ASTM D256-10A

Comments

Deflection Temperature; load unknown; ASTM D648B

Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistent format. Users requiring more precise data for scientific or
engineering calculations can dlick on the property value to see the original value as well as raw conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your
calculations to minimize rounding emor. We also ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were originally entered into

MatWeb.
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erpro group

INNOVATION & ADDITIVE TECHNOLOGIES

Markforged Kevlar® 3D Printed Composite

GOING BEYOND INNOVATION

Categories: Polymer; Rapid Prototyping Polymer; Thermoplastic

Material Kevlar® possesses excellent durability, making it optimal for parts that experience repeated and sudden loading. As stiff as fiberglass and much more ductile,
Notes: it's best used for end of arm tooling. Continuous Filament Fabrication (CFF) adds fiber reinforcement to printed parts. Within a thermoplastic matrix, Markforged
uses proprietary technology to lay down continuous long-strand fiber. Users can control the layers reinforced, amount, orientation, and type of reinforcing fiber.

Physical Properties
Density

Mechanical Properties
Tensile Strength at Break
Elongation at Break
Tensile Modulus

Flexural Strength
Flexural Modulus
Flexural Strain at Break
Compressive Strength
Compressive Modulus
|zod Impact, Notched

Thermal Properties

Maximum Service Temperature, Air

Metric
1.50 g/cc

Metric
610 MPa
27 %
27.0 GPa
190 MPa
26.0 GPa
21%
97.0 MPa
28.0 GPa
20.0 Jicm

Metric
105 °C

English
0.0542 Ibf/in®

English
88500 psi
27 %
3920 ksi
27600 psi
3770 ksi
21%
14100 psi
4060 ksi
37.5 ft-b/in

English
221 °F

Comments

Comments
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790
ASTM D790
ASTM D6641
ASTM D6641

ASTM D256-10A

Comments

Deflection Temperature; load unknown; ASTM D648B

Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistent format. Users requiring more precise data for scientific or
engineering calculations can dlick on the property value to see the original value as well as raw conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your
calculations to minimize rounding emor. We also ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were originally entered into

MatWeb.
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