






“Vive como si fueras a morir mañana. 
 Aprende como si fueras a vivir siempre” 

 
Mahatma Gandhi
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Figura 1. Porcentajes por compañía del total de sistemas de manufactura aditiva vendidos en 2013 
[3]. 
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Figura 2. Sectores de aplicación de la manufactura aditiva en el año 2014 [3](Adaptado). 
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Figura 3. a) Soporte de monitor construido mediante manufactura convencional y b) soporte cons-
truido mediante manufactura aditiva [7]. 
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Figura 4. Ductos para la industria aeroespacial, construidos en maquina EOSINT M 280 de 3D Sys-
tems [9].  
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Figura 5. Pieza construida mediante laminación, con dos tipos de metales [10]. 
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Figura 6. Esquema típico de la extrusión de materiales. 1) Boquilla 
u orificio de extrusión. 2) Material depositado. 3) Plataforma de 
construcción [39]. 



[14] 
 

 

 

 

 

 

 

 

.,

Figura 7. Máquina de manufactura Aditiva FDM, Fortus® 900, desarrollada por Stratasys [12]. 
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Figura 8. Maquina freeformer® de extrusión de materiales. 
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Figura 9. Máquina personal de manufactura aditiva, fabricada por la compañía Fabbster. 
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Figura 10. Esquema del cabezal de extrusión de una maquina FDM. 
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Figura 11. Cabezal de extrusión y boquillas de los sistemas Fortus® [11]. 
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Figura 12. Cilindro modelado en CAD (Izquierda) y su conversión a 
STL (Derecha). 
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Figura 13. Cilindro seccionado en capas (izquierda) y vista superior de la  
trayectoria de la deposición en una capa del cilindro (Derecha). 
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Tabla 1. Tamaño de boquilla y espesor de capa correspondiente. 
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Figura 14. Pieza seccionada con dos espesores de capa diferentes, 0.127[mm] (a y  
0.3302 [mm] (b. 

Figura 15. Diferentes orientaciones de construcción para una misma pieza (mate-
rial de modelo en rojo, material de soporte en gris). 
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Figura 16. Parámetros de las trayectorias de deposición en una capa. 
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Tabla 2. Anchos de filamento en milímetros, para cada boquilla y material [11]. 

       Tabla 3. Espesores mínimos recomendados por Stratasys®. 
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Figura 17. Diferentes estilos de contorno 
para una misma pieza, simple (Izquierda) y 

múltiple (Derecha). 

Figura 18.Posibles configuraciones de distancia entre filamentos dentro de una cons-
trucción FDM [11]. 



[30] 
 

Figura 20. Diferentes estilos de llenado, de izquierda a derecha, estilo sólido, estilo es-
paciado y estilo espaciado de doble densidad. 

Figura 19. Angulo de filamento interno.
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𝜙𝑣 = 𝑉𝑑 ∗ 𝐴𝑓 ∗ 𝐸𝑐

Figura 21. Comparativo de velocidades de deposición y flujos volumétricos, el flujo volumétrico es 
calculado con un mismo ancho de filamento para todas las boquillas y materiales [11]. 
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Figura 22. Efecto de escalonamiento en una construcción FDM [11]. 
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Figura 23. Representación de la sección transversal de una superficie [31]. 

Figura 24. Mediciones de rugosidad obtenidas para espesores de capa distintos. 
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Figura 25. Esquema de los elementos del proceso FDM y sus interacciones. 
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Figura 26. Relación geometría - orientación, sus consecuencias y resultados. 
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Material Modelo 
Boquilla Modelo 
Fortus® 400mc 

Boquilla Modelo 
Fortus® 900mc 

Material de so-
porte 

ABSi T10, T12, T16, T20 T12, T16, T20 SR-20 

ABS-M30 
ABS-M30i 

T10, T12, T16, T20 T12, T16, T20 
SR-20 
SR-30 

ABS-ESD7 T12, T16 T12, T16 SR-30 

ASA T10, T12, T16, T20 T12, T16, T20 SR-30 

Nylon 12 T12, T16, T20 T12, T16, T20 SR-100 

PC-ABS T10, T12, T16, T20 T12, T16, T20 SR-20 

PC T12, T16, T20 T12, T16 SR-100 

PC 
PC-ISO 

T12, T16, T20 T12, T16, T20 PC_S 

Ultem 9085 T16 T16, T20 ULT_S 

PPSF T16, T20 T16 PPSF_S 
Tabla 4. Boquillas habilitadas para la extrusión de materiales FDM. 

Figura 27. Material como parámetro de entrada. 
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Figura 28. Detalle de una construcción con espacios faltantes en 
la deposición de contornos (Esquinas color rojo). 
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Tabla 5. Intervalos de dimensiones faltantes en esquinas. 

Figura 29. Distancia faltante de llenado entre esquina teórica y real. 



[50] 
 

Figura 30. Área faltante de llenado en esquinas. 

Figura 31. Llenado de espesores delgados. 
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Tabla 6. Espesores mínimos recomendados por Stratasys® [22]. 
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Figura 32. Geometría utilizada en el experimento 

Tabla 7. Boquilla, espesor de capa y número de capas a depositar en los experimentos 
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Tabla 8. Parámetros de manufactura utilizados en los experimentos. 

Figura 33. Velocidades de deposición utilizando una boquilla T16. 
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Figura 34. Flujos volumétricos y velocidades de deposición para distintos materiales utilizando una boquilla T16
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Figura 35. Pieza utilizada en las simulacio-
nes.

[𝑚𝑚2]

[𝑚𝑚2]
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Figura 36. Grafica de tiempos de cambio entre boquillas por capa para diferentes materiales. 
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Figura 37. Errores en la construcción derivados de la falta de colocación de material de soporte [37]. 
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Figura 38. Sección transversal de los filamentos en una construcción FDM [29]. 
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Figura 39. Esquema de la sección trasversal de una deposición con diferentes ángulos en una construcción, 
manteniendo el ancho de filamento constante. 

Figura 40. Esquema de la sección trasversal de una deposición, manteniendo el mismo ángulo en la construc-
ción con el ancho de filamento de contorno diferente. 
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Figura 41. Ángulos de auto sustentación en función del ancho de filamento. 
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Figura 42. Ángulos de auto sustentación en función del ancho de filamento 
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Tabla 9.  Comparativa de acabados entre filamentos gruesos y finos. 
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                         Tabla 10. Propiedades mecánicas del material ABS-M30 [38]. 

Propiedades Mecánicas Norma/Método Eje X-Z Eje Z-X 

Esfuerzo de fluencia. ASTM D638 31 MPa 26 MPa 

Esfuerzo Último a la 
tracción. 

ASTM D638 32 MPa 26 MPa 

Módulo de Young. ASTM D638 
2230 
MPa 

2180 MPa 

Deformación a la rup-
tura. 

ASTM D638 7 % 2 % 

Deformación al punto 
de fluencia. 

ASTM 790 2 % 1 % 

Resistencia a la Flexión. ASTM 790 60 MPa 48 MPa 

Módulo de flexión. ASTM 790 
2060 
MPa 

1760 MPa 

Falla a la Flexión. ASTM 790 4% 3.5% 
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Material Modelo Boquillas Soporte 
ABSi T10, T12, T16, T20 Soluble 

ABS-M30 
ABS-M30i 

T10, T12, T16, T20 Soluble 

ABS-ESD7 T12, T16 Soluble 

PC T12, T16, T20 Desprendible/Soluble 

PC-ABS T10, T12, T16, T20 Soluble 

PC-ISO T12, T16, T20 Desprendible 

Ultem 9085 T12, T16 Desprendible 

PPSF T12, T16 Desprendible 
Tabla 11. Materiales de soporte desprendibles y solubles. 
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Material Modelo 
Temperatura Má-
xima de Extrusión 

Temperatura Má-
xima de Horno. 

ABSi 330° C 85° C 

ABS-M30 
ABS-M30i 

320° C 95° C 

ABS-ESD7 320° C 95° C 

ASA 330° C 100° C 

Nylon 12 355° C 120° C 

PC -ABS 330° C 110° C 

PC 
PC-ISO 

365° C 145° C 

Ultem 9085 400° C 190° C 

Ultem 1010 410° C 225° C 

PPSF 415° C 225° C 
Tabla 12. Temperaturas de horno y extrusión [22]. 
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Figura 43. Grafica para el material ABS-M30. 
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ABS-M30
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  

F O R  F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

ABS-M30™ is up to 25 to 70 percent stronger than standard ABS and is an ideal material for conceptual modeling, functional prototyping, 

manufacturing tools and end-use-parts. ABS-M30 has greater tensile, impact and flexural strength than standard ABS. Layer bonding is 

significantly stronger than that of standard ABS, for a more durable part. This results in more realistic functional tests and higher quality 

parts for end use. ABS-M30 parts are stronger, smoother and have better feature detail. ABS-M30 runs the Xtend 500 Fortus Plus option, 

which enables more than 400 hours of unattended build time.

MECHANICAL PROPERTIES1 TEST METHOD
ENGLISH METRIC

XZ AXIS ZX AXIS XZ AXIS ZX AXIS

Tensile Strength, Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 4,550 psi 3,750 psi 31 MPa 26 MPa

Tensile Strength, Ultimate (Type 1, 0.125”, 0.2”/min) ASTM D638 4,650 psi 4,050 psi 32 MPa 28 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 320,000 psi 310,000 psi 2,230 MPa 2,180 MPa

Tensile Elongation at Break (Type 1, 0.125”, 0.2”/min) ASTM D638 7% 2% 7% 2%

Tensile Elongation at Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 2% 1% 2% 1%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 8,700 psi 7,000 psi 60 MPa 48 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 300,000 psi 250,000 psi 2,060 MPa 1,760 MPa

Flexural Strain at Break (Method 1, 0.05”/min) ASTM D790 4% 3.5% 4% 3.5%

MECHANICAL PROPERTIES TEST METHOD
ENGLISH

XZ AXIS ZX AXIS

IZOD Impact, notched (Method A, 23°C) ASTM D256 2.4 ft-lb/n 128 J/m

IZOD Impact, un-notched (Method A, 23°C) ASTM D256 5.6 ft-lb/in 300 J/m

THERMAL PROPERTIES2 TEST METHOD ENGLISH METRIC

ASTM D648 ASTM D648 204°F 96°C

Heat Deflection (HDT) @ 264 psi, 0.125" unannealed ASTM D648 180°F 82°C

Vicat Softening Temperature (Rate B/50) ASTM D1525 210°F 99°C

Glass Transition (Tg) DMA (SSYS) 226°F 108°C

Coefficient of Thermal Expansion (flow) ASTM E831 4.90x10-05 in/in/°F 8.82x10-05 mm/mm/°C

Coefficient of Thermal Expansion (xflow) ASTM E831 4.70x10-05 in/in/°F 8.46x10-05 mm/mm/°C

Melting Point - - - - - - - - - Not Applicable2 Not Applicable2
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ABS-M30
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  

F O R  F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

At the core:  
Advanced FDM Technology™
Fortus systems are based on 

Stratasys® FDM® (fused deposition 

modeling) technology. FDM is 

the industry’s leading additive 

manufacturing technology, and the 

only one that uses productiongrade 

thermoplastics, enabling the most 

durable parts. Fortus systems use 

a wide range of thermoplastics with 

advanced mechanical properties 

so your parts can endure high heat, 

caustic chemicals,

No special facilities needed
You can install a Fortus 3D Production 

System just about anywhere. No 

special venting is required because 

Fortus systems don’t produce noxious 

fumes, chemicals or waste.

No special skills needed
Fortus 3D Production Systems 

are easy to operate and maintain 

compared to other additive fabrication 

systems because there are no messy 

powders to handle and contain. 

They’re so simple, an operator can be 

trained to operate a Fortus system in 

less than 30 minutes.

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 

Accuracy. Strength. The best way to 

see the advantages of a Fortus 3D 

Production System is to have your own 

part built on a Fortus system. Get your 

free part at: stratasys.com.

OTHER1 TEST METHOD VALUE

Specific Gravity ASTM D792 1.04

Flame Classification UL94 HB (0.09”, 2.50 mm)

Rockwell Hardness ASTM D785 109.5

UL File Number - - - - - - - - - E345258

SYSTEM  

AVAILABILITY

LAYER THICKNESS  

CAPABILITY

SUPPORT 

STRUCTURE

AVAILABLE  

COLORS

Fortus® 360mc™ 
Fortus 380mc™ 
Fortus 400mc™ 
Fortus 450mc™ 
Fortus 900mc™

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm) 

0.007 inch (0.178 mm) 

0.005 inch (0.127 mm)4

Soluble Supports  Ivory        White 

 Black       Dark Grey 

 Red         Blue

ELECTRICAL  

PROPERTIES3
TEST METHOD ORIENTATION VALUE RANGE

Volume Resistivity ASTM D257 XZ Axis 4.0x1015 - 3.3x1016 ohm-cm

Dielectric Constant ASTM D150-98 XZ Axis 2.6 - 2.86

Dissipation Factor ASTM D150-98 XZ Axis 0.0048 - 0.0054

Dielectric Strength ASTM D149-09, Method A XZ Axis 100 V/mil

Dielectric Strength ASTM D149-09, Method A XZ Axis 360 V/mil

The information presented are typical values intended for reference and comparison purposes only. They should not be used for design 
specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part design, end-use 
conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 400mc @ 0.010” (0.254 mm) 
slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful and technically suitable for the intended application, as well as for 
identifying the proper disposal (or recycling) method c onsistent with applicable environmental laws and regulations. Stratasys makes no 
warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a particular use, or 
warranty against patent infringement.

1Literature value unless otherwise noted.

2Due to amorphous nature, material does not display a melting point.

3All Electrical Property values were generated from the average of test plaques built with default part density ( solid). Test plaques were 4.0 
x 4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation. The range of values is mostly the result of the 
difference in properties of test plaques built in the flat vs. vertical orientation.

40.005 inch (0.127 mm) layer thickness not available for Fortus 900mc.

Colors: The test data was collected using ABS-M30 Ivory (natural) specimens. ABS-M30 colored material will have similar properties, 
but can vary by up to 10%. Orientation: See Stratasys T esting white paper for more detailed description of build orientations.

• XZ = X or “on edge” 
• XY = Y or “flat” 
• ZX = or “upright”
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ABSi
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

S T R ATA S Y S . C O M

Fortus® 3D Production Systems give engineers the ability to manufacture real industrial thermoplastic parts direct from digital files. 

ABSi™ is an ideal material for conceptual modeling, functional prototyping and direct digital manufacturing. Its strength is superior 

to standard ABS, and the translucent nature of ABSi is beneficial for monitoring material flow and light transmission, most commonly 

used for medical and automotive applications. When combined with a Fortus 3D Production System, ABSi gives you parts that are 

visually unique, dimensionally accurate, durable and hold their shape over time.

MECHANICAL PROPERTIES1 TEST METHOD ENGLISH METRIC

Tensile Strength (Type 1, 0.125”, 0.2”/min) ASTM D638 5,400 psi 37 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 277,700 psi 1,920 MPa

Tensile Elongation (Type 1, 0.125”, 0.2”/min) ASTM D638 4.4% 4.4%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 8,980 psi 62 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 278,000 psi 1,920 MPa

IZOD Impact, notched (Method A, 23°C) ASTM D256 1.8 ft-lb/in 96.4 J/m

IZOD Impact, un-notched  (Method A, 23°C) ASTM D256 3.6 ft-lb/in 191.1 J/m

THERMAL PROPERTIES2 TEST METHOD ENGLISH METRIC

Heat Deflection (HDT) @ 66 psi,  0.125" unannealed ASTM D648 188°F 86°C

Heat Deflection (HDT) @ 264 psi, 0.125" unannealed ASTM D648 163°F 73°C

Glass Transition Temperature (Tg) DMA (SSYS) 240°F 116°C

Coefficient of Thermal Expansion ASTM D696 6.7x10-06 in/in/°F 12.1x10-05 mm/mm/°C

Melting Point --------------- Not Applicable3 Not Applicable3

ELECTRICAL PROPERTIES4 TEST METHOD VALUE RANGE

Volume Resistivity ASTM D257 1.5x109 - 6.1x1010 ohm-cm 

Dielectric Constant ASTM D150-98 3.4 - 3.6

Dissipation Factor ASTM D150-98 0.12 - 0.15

Dielectric Strength ASTM D149-09, Method A 100 - 320 V/mil
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ABSi
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

At the core:  
Advanced FDM Technology
Fortus systems are based on 

Stratasys® FDM® (fused deposition 

modeling) technology. FDM is 

the industry’s leading additive 

manufacturing technology, and the 

only one that uses production-grade 

thermoplastics, enabling the most 

durable parts.

Fortus systems use a wide range 

of thermoplastics with advanced 

mechanical properties so your 

parts can endure high heat, caustic 

chemicals, sterilization and high-

impact applications. 

No special facilities needed
You can install a Fortus 3D Production 

System just about anywhere. No 

special venting is required because 

Fortus systems don’t produce noxious 

fumes, chemicals or waste.

No special skills needed
Fortus 3D Production Systems 

are easy to operate and maintain 

compared to other additive fabrication 

systems because there are no messy 

powders to handle and contain. 

They’re so simple, an operator can be 

trained to operate a Fortus system in 

less than 30 minutes. 

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 

Accuracy. Strength. The best way to 

see the advantages of a Fortus 3D 

Production System is to have your own 

part built on a Fortus system. Get your 

free part at: stratasys.com.

OTHER2 TEST METHOD VALUE

Specific Gravity ASTM D792 1.08

Rockwell Hardness ASTM D785 R108

Flame Classification UL 94 HB (0.059”, 1.5 mm)

SYSTEM  

AVAILABILITY

LAYER THICKNESS  

CAPABILITY

SUPPORT  

STRUCTURE

AVAILABLE  

COLORS

Fortus 400mc™ 

Fortus 900mc™

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm) 

0.007 inch (0.178 mm) 

0.005 inch (0.127 mm)

Soluble Supports  Translucent Natural 

 Translucent Amber 

 Translucent Red

The information presented are typical values intended for reference and comparison purposes only. They should not be used for design 
specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part design, end-
use conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 400mc @ 0.010” 
(0.254 mm) slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful, and technically suitable for the intended application, as well as for 
identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys makes 
no warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a particular use, 
or warranty against patent infringement.

1Build orientation is on side long edge.

2Literature value unless otherwise noted.

3Due to amorphous nature, material does not display a melting point.

4All Electrical Property values were generated from the average of test plaques built with default part density (solid). Test plaques were 
4.0 x 4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation. The range of values is mostly the 
result of the difference in properties of test plaques built in the flat vs. vertical orientation.
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S T R ATA S Y S . C O M

PC-ISO
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S 

PC-ISO (polycarbonate-ISO), an industrial thermoplastic, which in its raw state, is biocompatible (ISO 10993 USP Class VI)* and can 

be gamma or EtO sterilized.  PC-ISO is commonly used in food and drug packaging and medical device manufacturing because of the 

material’s strength and medical compatibility. When combined with a Fortus® 3D Production system, PC-ISO gives you Real Parts™ that 

can be used for conceptual modeling, functional prototyping, and end-use parts.

MECHANICAL PROPERTIES1 TEST METHOD ENGLISH METRIC

Tensile Strength (Type 1, 0.125”, 0.2”/min) ASTM D638 8,300 psi 57 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 289,800 psi 2,000 MPa

Tensile Elongation (Type 1, 0.125”, 0.2”/min) ASTM D638 4% 4%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 13,100 psi 90 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 310,400 psi 2,100 MPa

IZOD Impact, notched (Method A, 23°C) ASTM D256 1.6 ft-lb/in 86 J/m

IZOD Impact, un-notched  (Method A, 23°C) ASTM D256 1 ft-lb/in 53 J/m

THERMAL PROPERTIES2 TEST METHOD ENGLISH METRIC

Heat Deflection (HDT) @ 66 psi ASTM D648 271°F 133°C

Heat Deflection (HDT) @ 264 psi ASTM D648 260°F 127°C

Glass Transition (Tg) DMA (SSYS) 322°F 161°C

Vicat Softening ISO 306 282°F 139°C

Melt Point --------------- Not Applicable3 Not Applicable3

ELECTRICAL PROPERTIES4 TEST METHOD VALUE RANGE

Volume Resistivity ASTM D257 1.5x10e14 - 8.0x10e13 ohm-cm

Dielectric Constant ASTM D150-98 3.0 - 2.8

Dissipation Factor ASTM D150-98 .0009 - .0005

Dielectric Strength ASTM D149-09, Method A 370 - 70 V/mil
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PC-ISO
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S 

At the core:  
Advanced FDM Technology™
Fortus systems are based on 

patented Stratasys FDM (Fused 

Deposition Modeling) technology. 

FDM is the industry’s leading additive 

manufacturing technology, and the 

only one that uses production grade 

thermoplastics, enabling the most 

durable parts. 

Fortus systems use a wide range 

of thermoplastics with advanced 

mechanical properties so your 

parts can endure high heat, caustic 

chemicals, sterilization, and high 

impact applications. 

No special facilities needed
You can install a Fortus 3D Production 

System just about anywhere. No 

special venting is required because 

Fortus systems don’t produce noxious 

fumes, chemicals, or waste. 

No special skills needed
Fortus 3D Production Systems 

are easy to operate and maintain 

compared to other additive fabrication 

systems because there are no messy 

powders or resins to handle and 

contain. They’re so simple, an operator 

can be trained to operate a Fortus 

system in less than 30 minutes. 

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 

Accuracy. Strength. The best way to 

see the advantages of a Fortus 3D 

Production System is to have your own 

part built on a Fortus system. Get your 

free part at: stratasys.com.

The information presented are typical values intended for reference and comparison purposes only. They should not be used for design 
specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part design, end-use 
conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 400mc @ 0.010” (0.254 mm) 
slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful, and technically suitable for the intended application, as well as for 
identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys makes no 
warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a particular use, or 
warranty against patent infringement.

*It is the responsibility of the finished device manufacturer to determine the suitability of all the component parts and materials used in their 
finished products. 

1Build orientation is on side long edge.  

2Literature value unless otherwise noted. 

3Due to amorphous nature, material does not display a melting point. 

4All Electrical Property values were generated from the average of test plaques built with default part density (solid). Test plaques were 4.0 x 
4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation.  The range of values is mostly the result of the 
difference in properties of test plaques built in the flat vs. vertical orientation. 

OTHER2 TEST METHOD VALUE

Specific Gravity ASTM D792 1.2

Flame Classification UL 94 HB

SYSTEM  

AVAILABILITY

LAYER THICKNESS  

CAPABILITY

SUPPORT  

STRUCTURE

AVAILABLE  

COLORS

Fortus 400mc 

Fortus 900mc

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm) 

0.007 inch (0.178 mm)

BASS  White 

 Translucent 

    Natural
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ABS-ESD7
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

ABS-ESD7™ (acrylonitrile butadiene styrene-electrostatic dissipative) is an ABS thermoplastic with static dissipative properties for 

applications where a static charge can damage products, impair their performance or cause an explosion. ABS-ESD7 prevents a buildup 

of static electricity, so it will not produce a static shock or cause other materials like powders, dust and fine particles to stick to it. Ideal 

for electronic products with circuit boards and for the transportation and industrial equipment industries. Most widely used to create jigs 

and fixtures for the assembly of electronic components, but it is also useful for building functional prototypes of fuel storage and delivery 

products, as well as cases, enclosures and packaging.

MECHANICAL PROPERTIES1 TEST METHOD ENGLISH METRIC

Tensile Strength (Type 1, 0.125”, 0.2”/min) ASTM D638 5,200 psi 36 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 350,000 psi 2,400 MPa

Tensile Elongation (Type 1, 0.125”, 0.2”/min) ASTM D638 3% 3%

Flexural Strength (Method 1, 0.05”/min) ASTM D790   8,800 psi 61 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 350,000 psi 2,400 MPa

IZOD Impact, notched (Method A, 23°C) ASTM D256 0.5 ft-lb/in 28 J/m

IZOD Impact, un-notched (Method A, 23°C) ASTM D256 1.1 ft-lb/in 55 J/m

THERMAL PROPERTIES2 TEST METHOD ENGLISH METRIC

Heat Deflection (HDT) @ 66 psi, 0.125” unannealed ASTM D648 204°F 96°C

Heat Deflection (HDT) @ 264 psi, 0.125” unannealed ASTM D648 180°F 82°C

Vicat Softening Temperature (Rate B/50) ASTM D1525 210°F 99°C

Glass Transition (Tg) DSC (SSYS) 226°F 108°C

Coefficient of Thermal Expansion (flow) ASTM E831 4.95 in/in/°F 8.825 mm/mm/°C

Coefficient of Thermal Expansion (xflow) ASTM E831 4.75 in/in/°F 8.465 mm/mm/°C

Melting Point - - - - - - - - - Not Applicable3 Not Applicable3

ELECTRICAL PROPERTIES4 TEST METHOD VALUE RANGE

Volume Resistivity ASTM D257 3.0x109 - 4.0x1010 ohm-cm

Surface Resistance ASTM D257 106 - 109 ohms
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ABS-ESD7
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

At the core:  
Advanced FDM Technology™
Fortus systems are based on FDM® 

(fused deposition modeling) technology. 

FDM is the industry’s leading additive 

manufacturing technology, and the 

only one that uses production-grade 

thermoplastics, enabling the most 

durable parts.

Fortus systems use a wide range 

ohf thermoplastics with advanced 

mechanical properties so your parts  

can endure high heat, caustic 

chemicals, sterilization and high- 

impact applications.

No special facilities needed
You can install a Fortus 3D Production 

System just about anywhere. No 

special venting is required because 

Fortus systems don’t produce noxious 

fumes, chemicals or waste.

No special skills needed
Fortus 3D Production Systems are easy 

to operate and maintain compared 

to other additive fabrication systems 

because there are no messy powders to 

handle and contain. They’re so simple, 

an operator can be trained to operate a 

Fortus system in less than 30 minutes.

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 

Accuracy. Strength. The best way to 

see the advantages of a Fortus 3D 

Production System is to have your own 

part built on a Fortus system. Get your 

free part at: stratasys.com. 

SYSTEM  
AVAILABILITY

LAYER THICKNESS  
CAPABILITY

SUPPORT  
STRUCTURE

AVAILABLE  
COLORS

Fortus® 380mc™ 

Fortus 400mc™ 

Fortus 450mc™ 

Fortus 900mc™

0.010 inch (0.254 mm) 

0.007 inch (0.178 mm)

Soluble Supports  Black

OTHER2 TEST METHOD VALUE

Specific Gravity ASTM D792 1.04

Flame Classification UL94 HB (0.06”, 1.5 mm)

Rockwell Hardness ASTM D785 109.5

The information presented are typical values intended for reference and comparison purposes only. They should not be used for design 
specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part design, end-use 
conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 400mc @ 0.010” (0.254 mm) 
slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful, and technically suitable for the intended application, as well as for 
identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys makes no 
warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a particular use, or 
warranty against patent infringement.

1Build orientation is on side long edge.

2Literature value unless otherwise noted.

3Due to amorphous nature, material does not display a melting point.

4All electrical property values were generated from the average of test plaques built with default part density (solid). Test plaques were  
4.0 x 4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation. The range of values is mostly the result of 
the difference in properties of test plaques built in the flat vs. vertical orientation.



Production-Grade Thermoplastic 
for Fortus 3D Production Systems

PC-ABS

PC-ABS (polycarbonate-ABS) is one of the most widely used industrial thermoplastics. PC-ABS offers the most desirable properties of both 
materials — the superior strength and heat resistance of PC and the flexibility of ABS. PC-ABS blends are commonly used in automotive, 
electronics and telecommunications applications. PC-ABS parts are ideal for conceptual modeling, functional prototyping, manufacturing 
tools and end-use-parts.

Mechanical Properties Test Method
English Metric

XZ Axis ZX Axis XZ Axis ZX Axis

Tensile Strength, Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 4,250 psi 4,000 psi 29 MPa 28 MPa

Tensile Strength, Ultimate (Type 1, 0.125”, 0.2”/min) ASTM D638 5,000 psi 4,300 psi 34 MPa 30 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 260,000 psi 250,000 psi 1,810 MPa 1,720 MPa

Tensile Elongation at Break (Type 1, 0.125”, 0.2”/min) ASTM D638 5% 2% 5% 2%

Tensile Elongation at Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 2% 2% 2% 2%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 8,500 psi 6,000 psi 59 MPa 41 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 250,000 psi 225,000 psi 1,740 MPa 1,550 MPa

Flexural Strain at Break (Method 1, 0.05”/min) ASTM D790 4% 3% 4% 3%

Thermal Properties Test Method English Metric

Heat Deflection (HDT) @ 66 psi ASTM D648 230°F 110°C

Heat Deflection (HDT) @ 264 psi ASTM D648 205°F 96°C

Vicat Softening Temperature (Rate B/50) ASTM D1525 234°F 112°C

Glass Transition Temperature (Tg) DMA (SSYS) 257°F 125°C

Coefficient of Thermal Expansion (flow) ASTM E831 4.10-05 in/in/°F 7.38-05 mm/mm/°C

Melting Point - - - - - - - - - Not Applicable2 Not Applicable2

Mechanical Properties Test Method
English Metric

XZ Axis XZ Axis
IZOD Impact, notched (Method A, 23°C) ASTM D256 4 ft-lb/in 235 J/m

IZOD Impact, un-notched (Method A, 23°C) ASTM D256 12 ft-lb/in 642 J/m
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PC-ABS

At the core:  
Advanced FDM Technology
Fortus systems are based on patented 
Stratasys® FDM® (fused deposition 
modeling) technology. FDM is the 
industry’s leading additive manufacturing 
technology, and the only one that 
uses production-grade thermoplastics, 
enabling the most durable parts. 

Fortus systems use a wide range of 
thermoplastics with advanced mechanical 
properties so your parts can endure high 
heat, caustic chemicals, sterilization and 
high-impact applications. 

No special facilities needed
You can install a Fortus 3D Production 
System just about anywhere. No special 
venting is required because Fortus 
systems don’t produce noxious fumes, 
chemicals or waste.

No special skills needed
Fortus 3D Production Systems are easy to 
operate and maintain compared to other 
additive fabrication systems because there 
are no messy powders to handle and 
contain. They’re so simple, an operator 
can be trained to operate a Fortus system 
in less than 30 minutes. 

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 
Accuracy. Strength. The best way to 
see the advantages of a Fortus 3D 
Production System is to have your own 
part built on a Fortus system. Get your 
free part at: stratasys.com. 

Stratasys | www.stratasys.com | info@stratasys.com
7665 Commerce Way
Eden Prairie, MN 55344
+1 888 480-3548 (US Toll Free)
+1 952 937-3000 (Intl)
+1 952 937-0070 (Fax)

2 Holtzman St. 
Science Park, PO Box 2496 
Rehovot 76124, Israel 
+972 74 745-4000 
+972 74 745-5000 (Fax)

Other Test Method Value
Specific Gravity ASTM D792 1.10

Density ASTM D792 0.0397 lb/in3

Flame Classification UL94 HB

Rockwell Hardness ASTM D785 R110

UL File Number - - - - - - - - - E345258

System Availability Layer Thickness Capability Support Structure Available Colors
Fortus 360mc™

Fortus 400mc™

Fortus 900mc™

0.013 inch (0.330 mm)

0.010 inch (0.254 mm)

0.007 inch (0.178 mm)

0.005 inch (0.127 mm)4

Soluble Supports  Black

The information presented are typical values intended for reference and comparison purposes only. They should not be used for 
design specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part 
design, end-use conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 400mc 
@ 0.010” (0.254 mm) slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful and technically suitable for the intended application, as well 
as for identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys 
makes no warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a 
particular use or warranty against patent infringement.

1Literature value unless otherwise noted. 

2Due to amorphous nature, material does not display a melting point. 

3All Electrical Property values were generated from the average of test plaques built with default part density (solid). Test plaques 
were 4.0 x 4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation. The range of values is mostly 
the result of the difference in properties of test plaques built in the flat vs. vertical orientation. 

4 0.005 inch (0.127 mm) layer thickness not available for Fortus 900mc

Orientation: See Stratasys Testing white paper for more detailed description of build orientations.

• XZ = X or “on edge”

• XY = Y or “flat”

• ZX = or “upright”

Electrical Properties3 Test Method Orientation Value Range
Volume Resistivity ASTM D257 XZ Axis 3.7E15 - 1.8E16 ohm-cm

Dielectric Constant ASTM D150-98 XZ Axis 2.78 - 2.83

Dissipation Factor ASTM D150-98 XZ Axis 0.0048 - 0.0054

Dielectric Strength ASTM D149-09, Method A XZ Axis 130 V/mil

Dielectric Strength ASTM D149-09 Method A ZX Axis 320 V/mil



THE 3D PRINTING SOLUTIONS COMPANY

S T R ATA S Y S . C O M

ASA
A  U V- S TA B L E ,  P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  

F O R  F O RT U S ® 3 D  P R O D U C T I O N  S Y S T E M S

Now you can build consistently high-quality parts, with exceptional UV stability and the best aesthetics of any FDM® thermoplastic. ASA 

is poised to become the most popular all-purpose prototyping material for users of Fortus 360mc™, 380mc™, 400mc™, 450mc™ and 

900mc™ 3D Production Systems. Matching or exceeding the mechanical properties of ABS, ASA may be your new favorite general 

prototyping material. Its UV-resistance makes it especially suited in end-use parts for outdoor commercial and infrastructure use. And 

its wide selection of colors and matte finish makes it ideal for attractive prototypes in consumer sporting goods, tools and automotive 

components and accessories.

MECHANICAL PROPERTIES

TEST METHOD STANDARD
ENGLISH METRIC

XZ ORIENTATION ZX ORIENTATION XZ ORIENTATION ZX ORIENTATION

Tensile Strength, Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 4,200 psi 3,850 psi 29 MPa 27 MPa

Tensile Strength, Ultimate (Type 1, 0.125”, 0.2”/min) ASTM D638 4,750 psi 4,300 psi 33 MPa 30 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 290,000 psi 280,000 psi 2,010 MPa 1,950 MPa

Elongation at Break (Type 1, 0.125”, 0.2”/min) ASTM D638 9% 3% 9% 3%

Elongation at Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 2% 2% 2% 2%

Flexural Strength (Method 1, 0.05”/min) ASTM D790  8,700 psi 6,900 psi 60 MPa 48 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 270,000 psi 240,000 psi 1,870 MPa 1,630 MPa

Flexural Strain at Break (Method 1, 0.05”/min) ASTM D790 No Break 4% No Break 4%

THERMAL PROPERTIES2 TEST METHOD ENGLISH METRIC

Heat Deflection (HDT) @ 66 psi ASTM D648 208°F 98°C

Heat Deflection (HDT) @ 264 psi ASTM D648 196°F 91°C

Vicat Softening Temperatre (Rate B/50) ASTM D1525 217°F 103°C 

Glass Transition Temperature (Tg) DMA (SSYS) 226°F 108°C

Coefficient of Thermal Expansion (flow) ASTM E831 4.90E-06 in/in/°F 8.79E-06 mm/mm/°C

Coefficient of Thermal Expansion (xflow) ASTM E831 4.60E-06 in/in/°F 8.28E-06 mm/mm/°C

ELECTRICAL PROPERTIES TEST METHOD ORIENTATION VALUE RANGE

Volume Resistivity ASTM D257 XZ 1.0E14 - 1.0E15 ohm-cm

Dielectric Constant ASTM D150-98 XZ 2.97 - 3.04

Dissipation Factor ASTM D150-98 XZ 0.009

Dielectric Strength ASTM D149-09, Method A XZ 329 V/mil

Dielectric Strength ASTM D149-09 Method A ZX 414 V/mil
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ASA
A  U V- S TA B L E ,  P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  

F O R  F O RT U S ® 3 D  P R O D U C T I O N  S Y S T E M S

At the core:  
Advanced FDM technology
Fortus systems are based on patented 

Stratasys FDM  technology. FDM uses 

production-grade thermoplastics, 

enabling the most durable parts. 

Fortus systems use a wide range 

of thermoplastics with advanced 

mechanical properties so your 

parts can endure high heat, caustic 

chemicals, sterilization and high-

impact applications.

No special facilities needed
You can install a Fortus 3D Production 

System just about anywhere. No special 

venting is required because Fortus 

systems don’t produce noxious fumes, 

chemicals or waste. 

No special skills needed
Fortus 3D Production Systems 

are easy to operate and maintain 

compared to other additive fabrication 

systems because there are no messy 

powders to handle and contain. 

They’re so simple, an operator can be 

trained to operate a Fortus system in 

less than 30 minutes.

Get your benchmark on the  
future of manufacturing
Fine details. Smooth surface finishes. 

Accuracy. Strength. The best way to 

see the advantages of a Fortus 3D 

Production System is to have your own 

part built on a Fortus system. Get your 

free part at: stratasys.com.

SYSTEM  

AVAILABILITY

LAYER THICKENESS 

CAPABILITY

SUPPORT  

STRUCTURE
AVAILABLE COLORS2

Fortus 360mc 

Fortus 380mc 

Fortus 400mc 

Fortus 450mc 

Fortus 900mc3

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm) 

0.007 inch (0.178 mm) 

0.005 inch (0.127 mm)

Soluble Support  Black  Dark Blue 

 Dark Gray        Green 

 Light Gray        Yellow 

 White  Orange 

 Ivory  Red

MECHANICAL PROPERTIES
TEST METHOD STANDARD ENGLISH METRIC

Notched Impact, XZ orientation (Method A, 23˚C) ASTM D256 1.2 ft-lb/n 64 J/m

Unnotched Impact, XZ orientation (Method A, 23˚C) ASTM D256 6 ft-lb/in 321 J/m

OTHER TEST METHOD VALUE

Specific Gravity ASTM D792 1.05

Flame Classification UL94 HB

Rockwell Hardness ASTM D785 82

UL File Number - - - - - - - - - 345258

Tests were conducted according to published Stratasys FDM material testing methods, in compliance with the relevant ASTM standards.

The information presented are typical values intended for reference and comparison purposes only. They should not be used for design 
specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part design, end-use 
conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 400mc at 0.010” (0.254 mm) 
slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful and technically suitable for the intended application, as well as for 
identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys makes no 
warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a particular use, or 
warranty against patent infringement.

1 Literature value unless otherwise noted. 

2 The test data was collected using ASA (Natural) specimens. ASA colored material will have similar properties, but can vary by up to 10%.

3 Fortus 900mc does not have the 0.005 inch (0.127 mm) layer thickness capability.

Orientation: See Stratasys Testing white paper for more detailed description of build orientations.

XZ = X or “on edge”

XY = Y or “flat”

ZX = or “upright”



THE 3D PRINTING SOLUTIONS COMPANY

S T R ATA S Y S . C O M

PPSF
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

PPSF/PPSU (polyphenylsulfone) material has the greatest heat and chemical resistance of all Fortus materials - ideal for aerospace, 

automotive and medical applications. PPSF parts manufactured on Fortus® 3D Production Systems are not only mechanically superior, 

but also dimensionally accurate, to better predict end-product performance. Users can also sterilize PPSF via steam autoclave, EtO 

sterilization, plasma sterilization, chemical sterilization and radiation*. PPSF gives you the ability to manufacture Real Parts™ direct from 

digital files that are ideal for conceptual modeling, functional prototyping, manufacturing tools, and end-use-parts.

Thermal Properties3 Test Method English Metric

Heat Deflection (HDT) @ 264 psi ASTM D648 372°F 189°C

Glass Transition Temperature (Tg) DMA (SSYS) 446°F 230°C

Coefficient of Thermal Expansion ASTM D696 3.1 E -05 in/in/°F 5.5 E -05 mm/mm/°C

Melt Point - - - - - - - - - Not Applicable2 Not Applicable2

ELECTRICAL PROPERTIES4 TEST METHOD VALUE RANGE

Volume Resistivity ASTM D257 1.5x10e14 - 5.0 x 10e13 ohm-cm

Dielectric Constant ASTM D150-98 3.2 - 3.0

Dissipation Factor ASTM D150-98 .0015 - .0011

Dielectric Strength ASTM D149-09, Method A 290 - 80 V/mil

MECHANICAL PROPERTIES1 TEST METHOD ENGLISH METRIC

Tensile Strength (Type 1, 0.125”, 0.2”/min) ASTM D638 8,000 psi 55 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 300,000 psi 2,100 MPa

Tensile Elongation (Type 1, 0.125”, 0.2”/min) ASTM D638 3% 3%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 15,900 psi 110 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 320,000 psi 2,200 MPa

IZOD Impact, notched (Method A, 23°C) ASTM D256 1.1 ft-lb/in 58.7 J/m

IZOD Impact, un-notched  (Method A, 23°C) ASTM D256 3.1 ft-lb/in 165.5 J/m
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PPSF
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

At the core:  
Advanced FDM Technology™
Fortus systems are based on 

patented Stratasys FDM (Fused 

Deposition Modeling) technology. 

FDM is the industry’s leading additive 

manufacturing technology, and the 

only one that uses production grade 

thermoplastics, enabling the most 

durable parts. 

Fortus systems use a wide range 

of thermoplastics with advanced 

mechanical properties so your 

parts can endure high heat, caustic 

chemicals, sterilization, and high 

impact applications. 

No special facilities needed
You can install a Fortus 3D Production 

System just about anywhere. No special 

venting is required because Fortus 

systems don’t produce noxious fumes, 

chemicals, or waste. 

No special skills needed
Fortus 3D Production Systems 

are easy to operate and maintain 

compared to other additive fabrication 

systems because there are no messy 

powders or resins to handle and 

contain. They’re so simple, an operator 

can be trained to operate a Fortus 

system in less than 30 minutes. 

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 

Accuracy. Strength. The best way to 

see the advantages of a Fortus  

3D Production System is to have your 

own part built on a Fortus system.  

Get your free part at: stratasys.com.

ENVIRONMENTAL RESISTANCE5 24 HOURS @ 23°C (73°F) 24 HOURS @ 100°C (212°F)

Antifreeze (Prestone), 50% Passed Passed

Gasoline-Unleaded Passed Not tested

Motor Oil 10W-40 Passed Passed

Power Steering Fluid Passed Passed

Transmission Fluid Passed Passed

Windshield Washer Fluid, 50% Passed Not tested

OTHER3 TEST METHOD VALUE

Specific Gravity ASTM D792 1.28

Flame Classification UL 94 V-0

Rockwell Hardness ASTM D785 M86

UL File Number - - - - - - - - - E345258

 SYSTEM   
 AVAILABILITY

LAYER THICKNESS  
CAPABILITY

SUPPORT 
STRUCTURE

AVAILABLE  
COLORS

Fortus 400mc 

Fortus 900mc

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm)6

BASS  Tan

The information presented are typical values intended for reference and comparison purposes only. They should not be used for design 
specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part design, end-
use conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on  
Fortus 400mc @ 0.010” (0.254 mm) slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful, and technically suitable for the intended application, as well as for 
identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys makes no 
warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a particular use, or 
warranty against patent infringement.

*Stratasys has not done any sterilization testing on PPSF. 

1 Build orientation is on side long edge.  

2 Due to amorphous nature, material does not display a melting point.  

3Literature value unless otherwise noted.  

4All Electrical Property values were generated from the average of test plaques built with default part density (solid). Test plaques were 
4.0 x 4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation.  The range of values is mostly the 
result of the difference in properties of test plaques built in the flat vs. vertical orientation.

5Test results based on Stress Crack Resistance (24-hour immersion @ 23°C and @ 100°C). 

60.013 inch (0.330 mm) layer thickness not available on Fortus 900mc.
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FDM Nylon 12
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S 

FDM Nylon 12™ is the first material in Stratasys’ new family of nylon offerings, complementing the current portfolio of FDM® materials and 
enabling new applications requiring: repetitive snap fits, high fatigue resistance, strong chemical resistance and press (friction) fit inserts. 
Nylon 12 is primarily used in aerospace, automotive and consumer goods industries to take on everything from tooling, jigs and fixtures to 
covers, panels and vibration resistant components. For use with Fortus 360mc™, 380mc™, 400mc™, 450mc™ and 900mc™ 
3D Production Systems, FDM Nylon 12 offers unparalleled toughness and a simple, clean process – free of powders.  

CONDITIONED*

MECHANICAL PROPERTIES1 TEST METHOD
ENGLISH METRIC

XZ AXIS ZX AXIS XZ AXIS ZX AXIS

Tensile Strenth, Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 4,600 psi 4,100 psi 32 MPa 28 MPa

Tensile Strength, Ultimate (Type 1, 0.125”, 0.2”/min) ASTM D638 6,650 psi 5,600 psi 46 MPa 38.5 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 186,000 psi 165,000 psi 1,282 MPa 1,138 MPa

Elongation at Break (Type 1, 0.125”, 0.2”/min) ASTM D638 30% 5.4% 30% 5.4%

Elongation at Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 2.4% 2.7% 2.4% 2.7%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 9,700 psi 8,800 psi 67 MPa 61 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 185,000 psi 171,000 psi 1,276 MPa 1,180 MPa

Flexural Strain at Break ASTM D790 No Break >10% No Break >10%

IZOD impact - notched (Method A, 23°C) ASTM D256 2.5 ft-lb/in 1 ft-lb/in 135 J/m 53 J/m

IZOD impact - unnotched (Method A, 23°C) ASTM D256 31 ft-lb/in 3.7 ft-lb/in 1,656 J/m 200 J/m

Compressive Strength, Yield (Method 1, 0.05”/min) ASTM D695 7,400 psi 7,900 psi 51 MPa 55 MPa

Compressive Strength, Ultimate (Method 1, 0.05”/min) ASTM D695 24,200 psi 800 psi 167 MPa 6 MPa

Compressive Modulus (Method 1, 0.05”/min) ASTM D695 730,000 psi 155,000 psi 5,033 MPa 1,069 MPa

UNCONDITIONED (DRY)**

MECHANICAL PROPERTIES TEST METHOD
ENGLISH METRIC

XZ AXIS ZX AXIS XZ AXIS ZX AXIS

Tensile Strength, Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 7,700 psi 6,900 psi 53 MPa 48 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 190,000 psi 180,000 psi 1,310 MPa 1,241 MPa

Elongation at Break (Type 1, 0.125”, 0.2”/min) ASTM D638 9.5% 5% 9.5% 5%

Elongation at Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 6.5% 5% 6.5% 5%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 10,000 psi 8,600 psi 69 MPa 60 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 190,000 psi 180,000 psi 1,300 MPa 1,250 MPa

Flexural Strain at Break ASTM D790 No Break >10% No Break >10%

IZOD impact - notched (Method A, 23°C) ASTM D256 2.8 ft-lb/in 0.9 ft-lb/in 150 J/m 50 J/m

IZOD impact - unnotched (Method A, 23°C) ASTM D256 >37.4 ft-lb/in 5.1 ft-lb/in >2,000 J/m 275 J/m
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FDM Nylon 12
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S 

At the core:  
Advanced FDM Technology
Fortus 3D Production Systems are 
powered by FDM (fused deposition 
modeling) technology. FDM is 
the industry’s leading additive 
manufacturing technology, and the 
only one that uses production-grade 
thermoplastics, enabling the most 
durable parts. Fortus® systems use 
a wide range of thermoplastics with 
advanced mechanical properties so 
your parts can endure high heat, 
caustic chemicals, sterilization and 
high-impact applications.

No special facilities needed
You can install a Fortus 3D Production 
System just about anywhere. No 
special venting is required because 
Fortus systems don’t produce noxious 
fumes, chemicals or waste.

No special skills needed
Fortus 3D Production Systems 
are easy to operate and maintain 
compared to other additive fabrication 
systems because there are no messy 
powders to handle and contain. 
They’re so simple, an operator can be 
trained to operate a Fortus system in 
less than 30 minutes.

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 
Accuracy. Strength. The best way to 
see the advantages of a Fortus 3D 
Production System is to have your own 
part built on a Fortus system. Get your 
free part at: stratasys.com. 

THERMAL PROPERTIES1 TEST METHOD ENGLISH METRIC

Heat Deflection (HDT) @ 66 psi annealed ASTM D648 207°F 97°C

Heat Deflection (HDT) @ 66 psi unannealed ASTM D649 167°F 75°C

Heat Deflection (HDT) @ 264 psi annealed ASTM D650 180°F 82°C

Heat Deflection (HDT) @ 264 psi unannealed ASTM D651 131°F 55°C

Melting Point --------------- 352°F 178°C

OTHER TEST METHOD VALUE

Specific Gravity ASTM D792 1.00

Flame Classification UL94 HB

UL File Number - - - - - - - - - E345258

SYSTEM AVAILABILITY LAYER THICKNESS CAPABILITY
SUPPORT 

MATERIAL
COLOR

Fortus 360mc 

Fortus 380mc 

Fortus 400mc 

Fortus 450mc 

Fortus 900mc

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm) 

0.007 inch (0.178 mm)

SR-110  Black

*Conditioned = 20°C and 50% RH for 72 hours 
**Unconditioned (Dry) = Direct from FDM system 
— Annealed = 2 hours @ 140°C 
— Unannealed = direct from FDM system

The information presented are typical values intended for reference and comparison purposes only. They should not be used for 
design specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part 
design, end-use conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 
400mc @ 0.010” (0.254 mm) slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each user 
is responsible for determining that the Stratasys material is safe, lawful, and technically suitable for the intended application, as well 
as for identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys 
makes no warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a 
particular use, or warranty against patent infringement.

1Literature value unless otherwise noted.

Orientation: See Stratasys Testing white paper for more detailed description of build orien tations.

XZ = X or “on edge”

XY = Y or “flat”

ZX = or “upright”
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PC (polycarbonate)
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

A true industrial thermoplastic, PC (polycarbonate) is widely used in automotive, aerospace, medical and many other applications.  

PC offers accuracy, durability and stability, creating strong parts that withstand functional testing. A PC part manufactured on a  

Fortus® 3D Production System is 5 to 60 percent stronger than a part made on previous FDM® systems. It also has superior mechanical 

properties to ABS and a number of other thermoplastics. When combined with a Fortus 3D Production System, PC gives you strong parts 

for conceptual modeling, functional prototyping, manufacturing tools, and end-use parts. PC runs the Xtend 500 Fortus Plus option, which 

enables more than 400 hours of unattended build time.

MECHANICAL PROPERTIES1 TEST METHOD
ENGLISH METRIC

XZ AXIS ZX AXIS XZ AXIS ZX AXIS

Tensile Strength, Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 5,800 psi 4,300 psi 40 MPa 30 MPa

Tensile Strength, Ultimate (Type 1, 0.125”, 0.2”/min) ASTM D638 8,300 psi 6,100 psi 57 MPa 42 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 282,000 psi 284,000 psi 1,944 MPa 1,958 MPa

Tensile Elongation at Break (Type 1, 0.125”, 0.2”/min) ASTM D638 4.8% 2.5% 4.8% 2.5%

Tensile Elongation at Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 2.2% 2% 2.2% 2%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 13,000 psi 9,900 psi 89 MPa 68 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 291,000 psi 261,000 psi 2,006 MPa 1,800 MPa

Flexural Strain at Break (Method 1, 0.05”/min) ASTM D790 No break 4% No break 4%

IZOD Impact, notched (Method A, 23°C) ASTM D256 1.4 ft-lb/in 0.5 ft-lb/in 73 J/m 28 J/m

IZOD Impact, un-notched  (Method A, 23°C) ASTM D256 16.4 ft-lb/in 3.5 ft-lb/in 877 J/m 187 J/m

Compressive Strength, Yield (Method 1, 0.05”/min) ASTM D695 10,000 psi 9,200 psi 69 MPa 64 MPa

Compressive Strength, Ultimate (Method 1, 0.05”/min) ASTM D695 28,000 psi 9,400 psi 193 MPa 65 MPa

Compressive Modulus (Method 1, 0.05”/min) ASTM D695 1,100,000 psi 227,000 psi 7,564 MPa 1,565 MPa

THERMAL PROPERTIES2 TEST METHOD ENGLISH METRIC

Heat Deflection (HDT) @ 66 psi ASTM D648 280°F 138°C

Heat Deflection (HDT) @ 264 psi ASTM D648 261°F 127°C

Vicat Softening ASTM D1525 282°F 139°C

Glass Transition (Tg) DMA (SSYS) 322°F 161°C

Melting Point - - - - - - - - - Not Applicable3 Not Applicable3
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PC (polycarbonate)
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S

ELECTRICAL PROPERTIES4 TEST METHOD VALUE RANGE

Volume Resistivity ASTM D257 6.0x1013  - 2.0x1014 ohm-cm

Dielectric Constant ASTM D150-98 2.8 - 3.0

Dissipation Factor ASTM D150-98 .0005 - .0006

Dielectric Strength ASTM D149-09, Method A 80 - 360 V/mil

At the core:  
Advanced FDM Technology
Fortus systems are based on 

FDM (fused deposition modeling) 

technology. FDM is the industry’s 

leading additive manufacturing 

technology, and the only one that uses 

production-grade thermoplastics, 

enabling the most durable parts. 

Fortus systems use a wide range 

of thermoplastics with advanced 

mechanical properties so your 

parts can endure high heat, caustic 

chemicals, sterilization and high-

impact applications. 

No special facilities needed
You can install a Fortus 3D Production 

System just about anywhere. No special 

venting is required because Fortus 

systems don’t produce noxious fumes, 

chemicals or waste. 

No special skills needed
Fortus 3D Production Systems 

are easy to operate and maintain 

compared to other additive fabrication 

systems because there are no messy 

powders to handle and contain. 

They’re so simple, an operator can be 

trained to operate a Fortus system in 

less than 30 minutes. 

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 

Accuracy. Strength. The best way to 

see the advantages of a Fortus 3D 

Production System is to have your own 

part built on a Fortus system. Get your 

free part at: stratasys.com.

OTHER2 TEST METHOD VALUE

Specific Gravity ASTM D792 1.2

Flame Classification UL94 HB

Coefficient of Thermal Expansion ASTM E831 3.8x10-05 in/in/°F

Rockwell Hardness ASTM D785 R115

UL File Number - - - - - - - - - E345258

SYSTEM AVAILABILITY LAYER THICKNESS  

CAPABILITY

SUPPORT  

STRUCTURE

AVAILABLE  

COLORS

Fortus 360mc™ 

Fortus 380mc™ Fortus 

400mc™ 

Fortus 450mc™ 

Fortus 900mc™

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm) 

0.007 inch (0.178 mm) 

0.005 inch (0.127 mm)5

Breakaway, 

Soluble

 White

The information presented are typical values intended for reference and comparison purposes only. They should not be used for design 
specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not limited to, part design, end-use 
conditions, test conditions, etc. Actual values will vary with build conditions. Tested parts were built on Fortus 400mc @ 0.010” (0.254 mm) 
slice. Product specifications are subject to change without notice.

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each user is 
responsible for determining that the Stratasys material is safe, lawful, and technically suitable for the intended application, as well as for 
identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations. Stratasys makes no 
warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, fitness for a particular use, or 
warranty against patent infringement.

1Build orientation is on side long edge.  

2Literature value unless otherwise noted. 

3Due to amorphous nature, material does not display a melting point. 

4All Electrical Property values were generated from the average of test plaques built with default part density (solid). Test plaques were  
4.0 x 4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation. The range of values is mostly the result of 
the difference in properties of test plaques built in the flat vs. vertical orientation.

5PC can attain 0.005 inch (0.127mm) layer thickness when used with SR-100 soluble support. 0.005 inch layer thickness is not available on 
the Fortus 900mc.

Orientation: See Stratasys Testing white paper for more detailed description of build orien tations.

XZ = X or “on edge”

XY = Y or “flat”

ZX = or “upright”

Upright (ZX)

On-Edge (XZ)

Flat (XY)ZY
X
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ULTEM™ 9085
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S 

ULTEM™ 9085 resin is a flame-retardant high-performance thermoplastic for digital manufacturing and rapid prototyping. It is ideal for 
the transportation industry due to its high strength-to-weight ratio and its FST (flame, smoke and toxicity) rating. This unique material’s 
certifications make it an excellent choice for the commercial transportation industry – especially aerospace, marine and ground vehicles. 
Combined with a Fortus® 3D Production System, ULTEM 9085 resin allows design and manufacturing engineers to produce fully functional 
parts that are ideal for advanced functional prototypes or end use without the cost or lead time of traditional tooling.   

MECHANICAL PROPERTIES1 TEST METHOD
ENGLISH METRIC

XZ ORIENTATION ZX ORIENTATION XZ ORIENTATION ZX ORIENTATION

Tensile Strength, Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 6,800 psi 4,800 psi 47 MPa 33 MPa

Tensile Strength, Ultimate (Type 1, 0.125”, 0.2”/min) ASTM D638 9,950 psi 6,100 psi 69 MPa 42 MPa

Tensile Modulus (Type 1, 0.125”, 0.2”/min) ASTM D638 312,000 psi 329,000 psi 2,150 MPa 2,270 MPa

Tensile Elongation at Break (Type 1, 0.125”, 0.2”/min) ASTM D638 5.8% 2.2% 5.8% 2.2%

Tensile Elongation at Yield (Type 1, 0.125”, 0.2”/min) ASTM D638 2.2% 1.7% 2.2% 1.7%

Flexural Strength (Method 1, 0.05”/min) ASTM D790 16,200 psi 9,900 psi 112 MPa 68 MPa

Flexural Modulus (Method 1, 0.05”/min) ASTM D790 331,000 psi 297,000 psi 2,300 MPa 2,050 MPa

Flexural Strain at Break (Method 1, 0.05”/min) ASTM D790 No break 3.7% No break 3.7%

IZOD Impact, notched (Method A, 23°C) ASTM D256 2.2 ft-lb/in 0.9 ft-lb/in 120 J/m 48 J/m

IZOD Impact, un-notched  (Method A, 23°C) ASTM D256 14.6 ft-lb/in 3.2 ft-lb/in 781 J/m 172 J/m

Compressive Strength, Yield (Method 1, 0.05”/min) ASTM D695 14,500 psi 12,700 psi 100 MPa 87 MPa

Compressive Strength, Ultimate (Method 1, 0.05”/min) ASTM D695 26,200 psi 13,100 psi 181 MPa 90 MPa

Compressive Modulus (Method 1, 0.05”/min) ASTM D695 1,030,000 psi 251,000 psi 7,012 MPa 1,731 MPa

THERMAL PROPERTIES2 TEST METHOD ENGLISH METRIC

Heat Deflection (HDT) @ 264 psi, 0.125” unannealed ASTM D648 307°F 153°C

Glass Transition Temperature (Tg) DSC (SSYS) 367°F 186°C

Coefficient of Thermal Expansion ASTM E831 3.67x10-06 in/(in·°F) 65.27 µm/(m·°C)

Melting Point --------------- Not Applicable3 Not Applicable3



ULTEM™ 9085
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S 

ELECTRICAL PROPERTIES TEST METHOD VALUE RANGE

Volume Resistivity ASTM D257 4.9 x1015 - 8.2x1015 ohm-cm

Dielectric Constant ASTM D150-98 3 - 3.2 

Dissipation Factor ASTM D150-98 .0026 - .0027

Dielectric Strength ASTM D149-09, Method A 110 - 290 V/mil

OTHER2 TEST METHOD VALUE

Specific Gravity ASTM D792 1.34

Rockwell Hardness ASTM D785 ---

Flame Classification UL94 V-0 (1.5 mm, 3 mm)

Oxygen Index ASTM D2863 0.49

OSU Total Heat Release  (2 min test, . 060” thick) FAR 25.853 16 kW min/m²

UL File Number --------------- E345258

Outgassing

Total Mass Loss (TML) ASTM E595 0.41% (1.00% maximum)

Collected Volatile Condensable  
Material (CVCM) ASTM E595 -0.1% (0.10% maximum)

Water Vapor Recovered (WVR) ASTM E595 -0.37% (report)

Fungus Resistance (Method 508.6) MIL-STD-810G Passed

Burn Testing

Horizontal Burn (15 sec) 14 CFR/FAR 25.853 Passed (0.060” thick)

Vertical Burn (60 sec) 14 CFR/FAR 25.853 Passed (0.060” thick)

Vertical Burn (12 sec) 14 CFR/FAR 25.853 Passed (0.060” thick)

45° Ignition 14 CFR/FAR 25.853 Passed (0.060” thick)

Heat Release 14 CFR/FAR 25.853 Passed (0.060” thick)

NBS Smoke Density (flaming) ASTM F814/E662 Passed (0.060” thick)

NBS Smoke Density (non-flaming) ASTM F814/E662 Passed (0.060” thick)

At the core:  
Advanced FDM Technology
Fortus systems are based on 
FDM® (fused deposition modeling) 
technology. FDM is the industry’s 
leading additive manufacturing 
technology, and the only one that uses 
production-grade thermoplastics, 
enabling the most durable parts. 

Fortus systems use a wide range 
of thermoplastics with advanced 
mechanical properties so your 
parts can endure high heat, caustic 
chemicals, sterilization and high-
impact applications. 

No special facilities needed
You can install a Fortus 3D Production 
System just about anywhere. No 
special venting is required because 
Fortus systems don’t produce noxious 
fumes, chemicals or waste. 

No special skills needed
Fortus 3D Production Systems 
are easy to operate and maintain 
compared to other additive fabrication 
systems because there are no messy 
powders to handle and contain. 
They’re so simple, an operator can be 
trained to operate a Fortus system in 
less than 30 minutes. 

Get your benchmark on the 
future of manufacturing
Fine details. Smooth surface finishes. 
Accuracy. Strength. The best way to 
see the advantages of a Fortus 3D 
Production System is to have your own 
part built on a Fortus system. Get your 
free part at: stratasys.com. 



ULTEM™ 9085
P R O D U C T I O N - G R A D E  T H E R M O P L A S T I C  F O R  

F O RT U S  3 D  P R O D U C T I O N  S Y S T E M S 

The performance characteristics of these materials may vary according to application, operating conditions, or end use. Each 
user is responsible for determining that the Stratasys material is safe, lawful, and technically suitable for the intended application, 
as well as for identifying the proper disposal (or recycling) method consistent with applicable environmental laws and regulations.  
Stratasys makes no warranties of any kind, express or implied, including, but not limited to, the warranties of merchantability, 
fitness for a particular use, or warranty against patent infringement.

The information presented in this document are typical values intended for reference and comparison purposes only. They should 
not be used for design specifications or quality control purposes. End-use material performance can be impacted (+/-) by, but not 
limited to, part design, end-use conditions, test conditions, color, etc. Actual values will vary with build conditions. Tested parts were 
built on Fortus 400mc @ 0.010” (0.254 mm) slice. Product specifications are subject to change without notice.

1Build orientation is on side long edge. 

2Literature value unless otherwise noted.

3Due to amorphous nature, material does not display a melting point.

4All Electrical Property values were generated from the average of test plaques built with default part density (solid). Test plaques 
were 4.0 x 4.0 x 0.1 inches (102 x 102 x 2.5 mm) and were built both in the flat and vertical orientation.  The range of values is 
mostly the result of the difference in properties of test plaques built in the flat vs. vertical orientation.

XZ = X or “on edge”

XY = Y or “flat”

ZX = or “upright”

Upright (ZX)

On-Edge (XZ)

Flat (XY)ZY
X

SYSTEM  

AVAILABILITY

LAYER THICKNESS  

CAPABILITY

SUPPORT  

STRUCTURE

AVAILABLE  

COLORS

Fortus 400mc™ 

Fortus 450mc™ 

Fortus 900mc™

0.013 inch (0.330 mm) 

0.010 inch (0.254 mm)

Breakaway  Tan (Natural) 

 Black
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T10 

Ancho de 
filamento   
[mm] 

Distancia faltante de llenado en esquinas dado un valor angular [mm] 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.2032 1.064 0.483 0.291 0.195 0.139 0.102 0.076 0.056 0.042 
0.2282 1.195 0.543 0.327 0.220 0.156 0.114 0.085 0.063 0.047 
0.2532 1.326 0.602 0.363 0.244 0.173 0.127 0.094 0.070 0.052 
0.2782 1.457 0.662 0.398 0.268 0.190 0.139 0.103 0.077 0.058 
0.3032 1.588 0.721 0.434 0.292 0.207 0.152 0.113 0.084 0.063 
0.3282 1.719 0.781 0.470 0.316 0.224 0.164 0.122 0.091 0.068 
0.3532 1.850 0.840 0.506 0.340 0.241 0.177 0.131 0.098 0.073 
0.3782 1.981 0.900 0.542 0.364 0.258 0.189 0.141 0.105 0.078 
0.4032 2.112 0.959 0.577 0.388 0.275 0.202 0.150 0.112 0.084 
0.4282 2.242 1.019 0.613 0.412 0.293 0.214 0.159 0.119 0.089 
0.4532 2.373 1.078 0.649 0.436 0.310 0.227 0.168 0.126 0.094 
0.4782 2.504 1.138 0.685 0.460 0.327 0.239 0.178 0.133 0.099 
0.5032 2.635 1.197 0.721 0.484 0.344 0.252 0.187 0.140 0.104 
0.5282 2.766 1.257 0.756 0.508 0.361 0.264 0.196 0.147 0.109 
0.5532 2.897 1.316 0.792 0.532 0.378 0.277 0.206 0.154 0.115 
0.5782 3.028 1.376 0.828 0.556 0.395 0.289 0.215 0.161 0.120 

T10 

Ancho de 
filamento   
[mm] 

Área faltante de llenado en esquinas dado un valor angular [mm²] 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.2032 0.045 0.017 0.008 0.005 0.003 0.003 0.002 0.002 0.002 
0.2282 0.056 0.021 0.011 0.006 0.004 0.003 0.003 0.003 0.003 
0.2532 0.069 0.026 0.013 0.008 0.005 0.004 0.004 0.003 0.003 
0.2782 0.084 0.031 0.016 0.009 0.006 0.005 0.004 0.004 0.004 
0.3032 0.099 0.037 0.019 0.011 0.007 0.006 0.005 0.005 0.005 
0.3282 0.116 0.043 0.022 0.013 0.009 0.007 0.006 0.006 0.006 
0.3532 0.135 0.050 0.025 0.015 0.010 0.008 0.007 0.007 0.007 
0.3782 0.154 0.058 0.029 0.017 0.011 0.009 0.008 0.008 0.008 
0.4032 0.176 0.065 0.033 0.019 0.013 0.010 0.009 0.009 0.009 
0.4282 0.198 0.074 0.037 0.022 0.015 0.012 0.010 0.010 0.010 
0.4532 0.222 0.083 0.041 0.024 0.016 0.013 0.012 0.011 0.011 
0.4782 0.247 0.092 0.046 0.027 0.018 0.014 0.013 0.012 0.012 
0.5032 0.273 0.102 0.051 0.030 0.020 0.016 0.014 0.014 0.014 
0.5282 0.301 0.112 0.056 0.033 0.022 0.018 0.016 0.015 0.015 
0.5532 0.330 0.123 0.062 0.036 0.025 0.019 0.017 0.016 0.016 
0.5782 0.361 0.135 0.067 0.040 0.027 0.021 0.019 0.018 0.018 
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T12 

Ancho de 
filamento   
[mm] 

Distancia faltante de llenado en esquinas dado un valor angular [mm] 
 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.3048 1.596 0.725 0.436 0.293 0.208 0.152 0.113 0.085 0.063 
0.3298 1.727 0.785 0.472 0.317 0.225 0.165 0.123 0.092 0.068 
0.3548 1.858 0.844 0.508 0.341 0.242 0.177 0.132 0.099 0.073 
0.3798 1.989 0.904 0.544 0.365 0.259 0.190 0.141 0.106 0.079 
0.4048 2.120 0.963 0.580 0.389 0.277 0.202 0.150 0.112 0.084 
0.4298 2.251 1.023 0.615 0.413 0.294 0.215 0.160 0.119 0.089 
0.4548 2.382 1.082 0.651 0.437 0.311 0.227 0.169 0.126 0.094 
0.4798 2.513 1.142 0.687 0.462 0.328 0.240 0.178 0.133 0.099 
0.5048 2.644 1.201 0.723 0.486 0.345 0.252 0.188 0.140 0.105 
0.5298 2.774 1.261 0.759 0.510 0.362 0.265 0.197 0.147 0.110 
0.5548 2.905 1.320 0.794 0.534 0.379 0.277 0.206 0.154 0.115 
0.5798 3.036 1.380 0.830 0.558 0.396 0.290 0.216 0.161 0.120 
0.6048 3.167 1.439 0.866 0.582 0.413 0.302 0.225 0.168 0.125 
0.6298 3.298 1.499 0.902 0.606 0.430 0.315 0.234 0.175 0.130 
0.6548 3.429 1.558 0.938 0.630 0.447 0.327 0.243 0.182 0.136 
0.6798 3.560 1.618 0.973 0.654 0.464 0.340 0.253 0.189 0.141 
0.7048 3.691 1.677 1.009 0.678 0.481 0.352 0.262 0.196 0.146 
0.7298 3.822 1.736 1.045 0.702 0.499 0.365 0.271 0.203 0.151 

T12 

Ancho de 
filamento   
[mm] 

Área faltante de llenado en esquinas dado un valor angular [mm²] 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.3048 0.100 0.037 0.019 0.011 0.007 0.006 0.005 0.005 0.005 
0.3298 0.117 0.044 0.022 0.013 0.009 0.007 0.006 0.006 0.006 
0.3548 0.136 0.051 0.025 0.015 0.010 0.008 0.007 0.007 0.007 
0.3798 0.156 0.058 0.029 0.017 0.012 0.009 0.008 0.008 0.008 
0.4048 0.177 0.066 0.033 0.019 0.013 0.010 0.009 0.009 0.009 
0.4298 0.199 0.074 0.037 0.022 0.015 0.012 0.010 0.010 0.010 
0.4548 0.223 0.083 0.042 0.024 0.017 0.013 0.012 0.011 0.011 
0.4798 0.249 0.093 0.046 0.027 0.018 0.014 0.013 0.012 0.012 
0.5048 0.275 0.103 0.051 0.030 0.020 0.016 0.014 0.014 0.014 
0.5298 0.303 0.113 0.057 0.033 0.023 0.018 0.016 0.015 0.015 
0.5548 0.332 0.124 0.062 0.036 0.025 0.019 0.017 0.017 0.017 
0.5798 0.363 0.135 0.068 0.040 0.027 0.021 0.019 0.018 0.018 
0.6048 0.395 0.147 0.074 0.043 0.029 0.023 0.020 0.020 0.020 
0.6298 0.428 0.160 0.080 0.047 0.032 0.025 0.022 0.021 0.021 
0.6548 0.463 0.173 0.087 0.051 0.034 0.027 0.024 0.023 0.023 
0.6798 0.499 0.186 0.093 0.055 0.037 0.029 0.026 0.025 0.025 
0.7048 0.536 0.200 0.100 0.059 0.040 0.031 0.028 0.027 0.027 
0.7298 0.575 0.214 0.107 0.063 0.043 0.034 0.030 0.029 0.029 
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T16 

Ancho de fila-
mento   [mm] 

Distancia faltante de llenado en esquinas dado un valor angular [mm 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.4064 2.128 0.967 0.582 0.391 0.278 0.203 0.151 0.113 0.084 
0.4314 2.259 1.026 0.618 0.415 0.295 0.216 0.16 0.12 0.089 
0.4564 2.39 1.086 0.653 0.439 0.312 0.228 0.17 0.127 0.095 
0.4814 2.521 1.145 0.689 0.463 0.329 0.241 0.179 0.134 0.1 
0.5064 2.652 1.205 0.725 0.487 0.346 0.253 0.188 0.141 0.105 
0.5314 2.783 1.264 0.761 0.511 0.363 0.266 0.198 0.148 0.11 
0.5564 2.914 1.324 0.797 0.535 0.38 0.278 0.207 0.155 0.115 
0.5814 3.045 1.383 0.832 0.559 0.397 0.291 0.216 0.162 0.12 
0.6064 3.176 1.443 0.868 0.583 0.414 0.303 0.225 0.168 0.126 
0.6314 3.307 1.502 0.904 0.607 0.431 0.316 0.235 0.175 0.131 
0.6564 3.437 1.562 0.94 0.631 0.448 0.328 0.244 0.182 0.136 
0.6814 3.568 1.621 0.976 0.655 0.465 0.341 0.253 0.189 0.141 
0.7064 3.699 1.681 1.011 0.679 0.483 0.353 0.263 0.196 0.146 
0.7314 3.83 1.74 1.047 0.704 0.5 0.366 0.272 0.203 0.151 
0.7564 3.961 1.8 1.083 0.728 0.517 0.378 0.281 0.21 0.157 
0.7814 4.092 1.859 1.119 0.752 0.534 0.391 0.29 0.217 0.162 
0.8064 4.223 1.919 1.155 0.776 0.551 0.403 0.3 0.224 0.167 
0.8314 4.354 1.978 1.19 0.8 0.568 0.416 0.309 0.231 0.172 

T16 

Ancho de fila-
mento   [mm] 

Área faltante de llenado en esquinas dado un valor angular [mm²] 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.4064 0.178 0.066 0.033 0.02 0.013 0.01 0.009 0.009 0.009 
0.4314 0.201 0.075 0.038 0.022 0.015 0.012 0.01 0.01 0.01 
0.4564 0.225 0.084 0.042 0.025 0.017 0.013 0.012 0.011 0.011 
0.4814 0.25 0.093 0.047 0.027 0.019 0.015 0.013 0.012 0.012 
0.5064 0.277 0.103 0.052 0.03 0.021 0.016 0.014 0.014 0.014 
0.5314 0.305 0.114 0.057 0.033 0.023 0.018 0.016 0.015 0.015 
0.5564 0.334 0.125 0.062 0.037 0.025 0.019 0.017 0.017 0.017 
0.5814 0.365 0.136 0.068 0.04 0.027 0.021 0.019 0.018 0.018 
0.6064 0.397 0.148 0.074 0.044 0.029 0.023 0.021 0.02 0.02 
0.6314 0.43 0.161 0.08 0.047 0.032 0.025 0.022 0.021 0.021 
0.6564 0.465 0.173 0.087 0.051 0.035 0.027 0.024 0.023 0.023 
0.6814 0.501 0.187 0.094 0.055 0.037 0.029 0.026 0.025 0.025 
0.7064 0.539 0.201 0.101 0.059 0.04 0.031 0.028 0.027 0.027 
0.7314 0.578 0.215 0.108 0.063 0.043 0.034 0.03 0.029 0.029 
0.7564 0.618 0.23 0.115 0.068 0.046 0.036 0.032 0.031 0.031 
0.7814 0.659 0.246 0.123 0.072 0.049 0.038 0.034 0.033 0.033 
0.8064 0.702 0.262 0.131 0.077 0.052 0.041 0.036 0.035 0.035 
0.8314 0.746 0.278 0.139 0.082 0.055 0.044 0.039 0.037 0.037 
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Distancia faltante de llenado en esquinas dado un valor angular 
[mm 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.4572 2.394 1.088 0.655 0.440 0.312 0.229 0.170 0.127 0.095 

0.4822 2.525 1.147 0.690 0.464 0.329 0.241 0.179 0.134 0.100 

0.5072 2.656 1.207 0.726 0.488 0.346 0.254 0.189 0.141 0.105 

0.5322 2.787 1.266 0.762 0.512 0.364 0.266 0.198 0.148 0.110 

0.5572 2.918 1.326 0.798 0.536 0.381 0.279 0.207 0.155 0.115 

0.5822 3.049 1.385 0.834 0.560 0.398 0.291 0.216 0.162 0.121 

0.6072 3.180 1.445 0.869 0.584 0.415 0.304 0.226 0.169 0.126 

0.6322 3.311 1.504 0.905 0.608 0.432 0.316 0.235 0.176 0.131 

0.6572 3.442 1.564 0.941 0.632 0.449 0.329 0.244 0.183 0.136 

0.6822 3.573 1.623 0.977 0.656 0.466 0.341 0.254 0.190 0.141 

0.7072 3.704 1.683 1.013 0.680 0.483 0.354 0.263 0.197 0.146 

0.7322 3.834 1.742 1.048 0.704 0.500 0.366 0.272 0.203 0.152 

0.7572 3.965 1.802 1.084 0.728 0.517 0.379 0.281 0.210 0.157 

0.7822 4.096 1.861 1.120 0.752 0.534 0.391 0.291 0.217 0.162 

0.8072 4.227 1.921 1.156 0.776 0.551 0.404 0.300 0.224 0.167 

0.8322 4.358 1.980 1.192 0.800 0.568 0.416 0.309 0.231 0.172 

0.8572 4.489 2.040 1.227 0.825 0.586 0.429 0.319 0.238 0.178 

0.8822 4.620 2.099 1.263 0.849 0.603 0.441 0.328 0.245 0.183 

0.9072 4.751 2.159 1.299 0.873 0.620 0.454 0.337 0.252 0.188 

0.9322 4.882 2.218 1.335 0.897 0.637 0.466 0.347 0.259 0.193 

0.9572 5.013 2.278 1.371 0.921 0.654 0.479 0.356 0.266 0.198 

0.9822 5.144 2.337 1.406 0.945 0.671 0.491 0.365 0.273 0.203 
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Área faltante de llenado en esquinas dado un valor angular 
[mm] 

T16 10° 20° 30° 40° 50° 60° 70° 80° 90° 
0.4572 0.226 0.084 0.042 0.025 0.017 0.013 0.012 0.011 0.011 

0.4822 0.251 0.094 0.047 0.028 0.019 0.015 0.013 0.013 0.012 

0.5072 0.278 0.104 0.052 0.030 0.021 0.016 0.014 0.014 0.014 

0.5322 0.306 0.114 0.057 0.034 0.023 0.018 0.016 0.015 0.015 

0.5572 0.335 0.125 0.063 0.037 0.025 0.020 0.017 0.017 0.017 

0.5822 0.366 0.136 0.068 0.040 0.027 0.021 0.019 0.018 0.018 

0.6072 0.398 0.148 0.074 0.044 0.030 0.023 0.021 0.020 0.020 

0.6322 0.431 0.161 0.081 0.047 0.032 0.025 0.022 0.022 0.021 

0.6572 0.466 0.174 0.087 0.051 0.035 0.027 0.024 0.023 0.023 

0.6822 0.502 0.187 0.094 0.055 0.037 0.029 0.026 0.025 0.025 

0.7072 0.540 0.201 0.101 0.059 0.040 0.031 0.028 0.027 0.027 

0.7322 0.579 0.216 0.108 0.063 0.043 0.034 0.030 0.029 0.029 

0.7572 0.619 0.231 0.116 0.068 0.046 0.036 0.032 0.031 0.031 

0.7822 0.661 0.246 0.123 0.072 0.049 0.039 0.034 0.033 0.033 

0.8072 0.703 0.262 0.131 0.077 0.052 0.041 0.036 0.035 0.035 

0.8322 0.748 0.279 0.140 0.082 0.056 0.044 0.039 0.037 0.037 

0.8572 0.793 0.296 0.148 0.087 0.059 0.046 0.041 0.040 0.039 

0.8822 0.840 0.313 0.157 0.092 0.062 0.049 0.044 0.042 0.042 

0.9072 0.889 0.331 0.166 0.097 0.066 0.052 0.046 0.044 0.044 

0.9322 0.938 0.350 0.175 0.103 0.070 0.055 0.049 0.047 0.047 

0.9572 0.989 0.369 0.185 0.108 0.073 0.058 0.051 0.049 0.049 

0.9822 1.041 0.388 0.195 0.114 0.077 0.061 0.054 0.052 0.052 
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