Stereolithography (SLA)

Description of process:

Components are build up layer by layer from CAD
file driven aparatus. Ultraviolet laser beam is
directed onto the surface of photopolymer

Laser beam

Lenses X-Y scanning mirror

(in form of liquid resin) solidifying the liquid.
The part is gradually lowered into the vat

Sweeper

T

Liquid photopolymer

Built part

Support Structure

Build platform

-—N

Stereolithography is one of the earliest (patented in 1986) and one of the
best methods of 3D printing. Quality parts can be produced from growing range
of specialised resins that found its use in rapid prototyping for testing or pres-
entation, jewellery making (castable resin) and dentistry.

Advantages:

-No restrait as to model geometry
-good surface finish and accuracy
-resolution up to 50 micron

Post processing / finishes:
-Removing suporting structure that
is often needed.

-Post-curing in UV light if durability
and additional strenght is requires.
-SLA provides good surface finish
that can be enhanced further by -high cost of materials, machines, and parts
sandblasting, laquering or polish- -limited to photosensitive polymers

ing. -slow printing speed -parts can be affected

by moisture, heat or chemicals

Disadvantages:

Materials used:
A wide range of liquid,
UV-cured, thermosetting
plastics (photopolymers) are
available for SLA process. These can simu-
late injection-moulded plastics such as:
flexible PP high clarity PC, grey, clear and
black ABS, heat-resistant resin (ceramic
filled and nano-particle filled).

Additionaly, pigment can be added to
enable printing parts in a range of colours.

Speed (cycle time):
Small parts take hours and large parts can
take days to complete.

Volume:

Limited to low volume prototyping or
small batch production.

Part size: depending on machine type;
desktop printers can produce parts up to
6”’x 6”x 7" in size, and large, industrial
ones up to - 60” x 30” x 22” or even larger.

Cost:

Machine cost: desktop printers start

at £3,500 and industrial machines cost
from £60,000.

Material cost: from £50 - 150 per litre for
standard and engineering resins to over
£500 for specialised dental resins.
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after each successive layer is cured.
The sweeper ensures the spread and
level of resin is addequate for

the next layer.

Suppliers:

: Drumlord Ltd.
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Stereolithography (SLA) - Material Comparison Sheet

| Units [ Tost Method | si 50 Watershed 11120 Somos 9120
Transparent with slight || Translucent White /

Appearance Opaque Grey green hue Yellow
Hardness Shore D 86 80 - 82
Tensile Strength MPa ASTM D638M 48-50 47.1 - 53.6 30-32
Tensile Modulus MPa ASTM D638M 2480 - 2690
Elongation at Break Y% ASTM D638M 5.3-15.0 11-20
Elongation at yield % ASTM D638M 3.3-35 15-25
Young's Modulus MPa ASTM D638M 1227 - 1462
Modulus of Elasticity MPa ASTM D638M 2650 - 2880
Flexural Strength MPa ASTM D790M 72-77 63.1 - 74.16 41 - 46
Flexural Modulus MPa ASTM D790M 2210 - 2340 2040 - 2370 1310 - 1455
Izod Impact-Notched J/m ASTM D256A 16.5 - 28.1 20-30 48 - 53
Index of Refraction ASTM D542A N/A 1.512-1.515 N/A
HDT

@ 0.46 MPa °C ASTM D468M 49 - 53 45.9 - 54.5 52 - 61

@ 1.81 MPa °C ASTM D468M 43 - 46 49.0 - 49.7

@ 0.46 MPa with thermal Post Cure °C ASTM D468M 74 - 80

* Data referenced from 3D Systems Product datasheets. Full Datasheets available on request.
** Data referenced from DSM Somos Product datasheets. Full Datasheets available on request.

DRUMLORD LTD - Prince of Wales Industrial Estate, Abercarn, Gwent NP11 5AR

Tel: 01495 249232

Fax: 01495 249050

email: sales@drumlord.co.uk
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Stereolithography

Mechanical Properties

Test Method

Units
ABS-Like

White
(std & High-Res)

(ACCURA 55)

White
(Renshape 7810)

White (Std& High-Res)
(ACCURA 25)

Gray
(ACCURA XTREME)

Black
(RenShape 7820)

High-Impact - White
(Somos NeXt)

High-Impact - White

(ACCURA XTREME WHITE

200) &

High-Temp
(ACCURA BLUESTONE)

White
(VISIJET SL FLEX)

Grey
(VISIJET SL TOUGH)

Black
(VISIJET SL BLACK)

Durable, PP-Like

(std& High-Res)
(ACCURA 25)

White

( FvISYET sLFLEX ) )

Tensile

Strength

ASTM
De38

psi

9,200 -
9,850

5,200-
7,400

5450 -
5,570

5,510 -
6,380

5,200 -
7,400

5,900 -
6,300

6,530 -
7,250

9,600 -
9,800

5500

5950

6500

5,450 -
5,570

5500

Tensile

Modulus

ASTM
DE38

psi

360,000 -
390,000

260,000-
348,000

230,000 -
240,000

260,000 -
287,000

274,000 -
348,000

343,000 -
361,000

334,000 -
381,000

1,100,000

1,700,000

235,000

274,000

312,000

230,000 -
240,000

235,000

Tensile

Elongation at

Break

ASTM D638

5.3 -15.0%

10 - 20%

13 - 20%

14 - 22%

8-18%

8-10%

7-20%

1.4-2.4%

16%

18%

5%

13 - 20%

16%

Flexural

Strength

ASTM
D750

psi

10,400 -
11,200

8,500-
10,000

7,960 -
8,410

7,450 -
10,300

8,500 -
11,100

9,800 -
10,300

10,880 -
11,460

18,000 -
22,300

8270

8990

1100

7,960 -
8,410

8270

Flexural

Modulus

ASTM
D790

psi

320,000 -
340,000

343,000 -
359,000

200,000 -
240,000

220,000 -
300,000

290,000 -
348,000

350,000 -
366,000

341,000 -
370,000

1,200,000

1,417,000

206,000

268,000

341,000

200,000 -
240,000

206,000

Hardness

DIN

53505/2240

Shore D

86

80 - 87

80

86

86

82

78-80

92

80

86

86

80

80

Izod
Impact -
Notched

ASTM
D256

(ft-1b)/in

0.31 - 0.51

0.26-0.49

0.4

0.66- 0.98

0.79- 0.91

0.88 - 0.97

1.03-1.24

0.24-0.32

0.41

0.82

0.88

0.4

0.41

Heat
Deflection
Temp

ASTM
D648

°F

120 -127°

137°

136 - 145°

144°

124°

131-134°

108° - 117°

513 - 543°

127°

129°

123°

136 - 145°

127°



Rigid, PC-Like

(std& High-Res)
(ACCURA 60)

(Std& High-Res)
(ACCURA CLEARVUE)

High-Temp (5td)
(ACCURA PEAK)

High-Temp
(VISIJET SL HI-TEMP)

Clear

(VISIJET SL CLEAR)

Semi-Flexible, PE-Like

PE-Like
(VISIJET SL FLEX)

Technician's Choice

8,410 -
9,860

6,700 -
7,700

8,270 -
11,320

9570

7500

5500

390,000 -
450,000

329,000 -
383,000

612,000 -
695,000

491,500

371,000

235,000

5-13%

3-15%

1.3- 2.5%

6%

6%

16%

12,620-
14,650

10,400-
12,200

11,170 -
18,380

16250

12,000

8270

392,000 -
435,000

287,000 -
335,000

606,000 -
695,000

446,500

338,000

206,000

86

80

86

86

85

80

Varies Depending on Material Chosen

03-05

0.7 -1.1

0.4-05

0.48

0.86

0.41

127 -

124°

172°

134°

122°

127°

131°

- 230°



Accura® 55

Rigid and strong plastic to stimulate and replace CNC machined White ABS articles

SS€1D SV

Technical Data Features
Post-Cured Material
Measurement Condition Metric u.S. - Rigid and strong
- Functional assemblies
Tensile Strength (MPa/PSI) ASTM D 638 63-68 9200-9850
Tensile Modulus (MPa/KSl) ASTM D 638 3200-3380 460-490 - Short-run production parts
Elongation at Break ASTM D 638 5-8% 5-8%
Flexural Strength (MPa/PSI) ASTM D 790 88-110 12830-15920
Flexural Modulus(MPa/KSI) ASTM D 790 2690-3240 390-470
Impact Strength (J/m /Ft-Ibs/in) ASTM D 256 12-22 0.2-0.4
ASTM5420 1.1 0.81
Heat Deflection Temperature ASTM D 648
@ 66 PSI 55-58 °C 131-136 °F
@ 264 PSI 51-53°C 123-127 °F
Coefficient of Thermal Expansion (CTE) ASTM E 831-93
TMA (T<Tg, 0-40 °C) 61 141
TMA (T<Tg, 75-140 °C) 163 326
Glass Transition (Tg) DMA, E” 56 °C 132°F
Shore D 85 85
Liquid Material
Measurement Condition Value SDhOhSYYS TeMS
Viscosity @ 30°C (86 °F) 155-185 cps
Penetration Depth (Dp) 5.2 mils 3D Systems Corporation Tel: +1 803.326.3900
- ) 333 Three D Systems Circle  NYSE: DDD
Critical Exposure (Ec) 74 mJ/cm Rock Hill, SC 29730, USA www.3dsystems.com
Color White
Solid Density @25°C(77 °F) 1.20 g/cm®at 25 °C MANUFACTU RI NG FUTURE
Liquid Density @ 25°C(77 °F) 1.13 g/cm3at 25 °C

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of
any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. The 3D logo and Accura are registered trademarks of 3D Systems, Inc.
06-15



Accura® 25

Flexible plastic to simulate and replace CNC machined white polypropylene articles

55€10-dd

Post-Cured Material
Measurement Condition Metric U.S. -« Flexible
+ Snap fit assemblies

Tensile Strength (MPa/PSI) ASTM D 638 55-58 5540-5570
Tensile Modulus (MPa/KS) ASTM D 638 1590-1660 230-240 - Master patterns for vacuum casting
Elongation at Break (%) ASTM D 638 13-20 13-20 . Durab|e func‘uonal proto‘[ypes
Flexural Strength (MPa/PSI) ASTM D 790 55-58 7960-8410
Flexural Modulus(MPa/KSI) ASTM D 790 1380-1660 200-240
Impact Strength (J/m /Ft-Ibs/in) ASTM D 256 19-24 04
Heat Deflection Temperature (°C/°F) ASTM D 648

@ 66 PSI 58-63 136-145

@ 264 PSI 51-55 124-131
Coefficient of Thermal Expansion ASTM E 831-93
(L mm/m °C/ pin/in °F) TMA (T<Tg, 0-20 °C) 107 x 1076 59.4

TMA (T<Tg, 75-140 °C) 151x 1076 83.9
Glass Transition - Tg (°C/°F) DMA, E” 72-74 162-165
Shore D 80 80
™
7 | |
e
.
Liquid Material =
Measurement Condition Value sShSyrYysSsTEMSS
Viscosity @ 30°C (86 °F) 250 cps
Penetration Depth (Dp) 4.2 mils 3D Systems Corporation Tel: +1 803.326.3900
. 333 Three D Systems Circle  NYSE: DDD
2

Critical Exposure (Fc) 10.5 ml/cm Rock Hill, SC 29730, USA www.3dsystems.com
Color White
Solid Density @ 25°C (77 °F) 1.19 g/cm3at 25 °C MANUFACTURING FUTURE
Liquid Density @ 25°C (77 °F) 1.13 g/cm?at 25 °C

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of
any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. The 3D logo and Accura are registered trademarks of 3D Systems, Inc.
06-15



Accura® Xtreme™

Ultra tough grey plastic to replace CNC-machined polypropylene and ABS articles

SSe|D) oWlallX

e
L.

Post-Cured Material
Measurement Condition Metric U.S. - Tough and durable
P gesists breakage and handles
Tensile Strength (MPa/PSI) ASTM D 638 38-44 5510-6380 . . .
challenging functional assemblies
Tensile Modulus (MPa/KSI) ASTM D 638 1790-1980 260-287
Elongation at Break ASTM D 638 14-22% 14-22% - Great for snap fits, assemblies and
Flexural Strength (MPa/PSl) ASTM D 790 57-71 7540-10300 demanding applications
Flexural Modulus (MPa/KSI) ASTM D 790 1520-2070 220-300 . |deal for master patterns
Impact Strength (J/m /Ft-lbs/in) ASTM D 256 35-52 0.66-0.98 for vacuum casti ng
Heat Deflection Temperature ASTM D 648
@ 66 PSI 62 °C 144 °F
@ 264 PSI 54°C 129 °F
Glass Transition (Tg) 70-74°C 158-165 °F
Liquid Material
Measurement Condition Value % N\
Viscosity @ 30°C (86 °F) 250-300 cps 7 / \\) \\
Penetration Depth (Dp) 4.1 mils & N
=
Critical Exposure (Ec) 11.7 mJ/cm? ©
Color Grey SDSYSTEMS
Solid Density @ 25°C (77 °F) 1.19 g/cm?
Liquid Density @ 28°C (82 °F) 1.13 g/cm? 3D Systems Corporation Tel: +1 803.326.3900
. . 333 Three D Systems Circle  NYSE: DDD
Tested Build Styles EXACT” Rock Hill, SC 29730, USA www.3dsystems.com

MANUFACTURINGTHEFUTURE

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of
any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. Extreme is a trademark, the 3D logo and Accura are registered trademarks of 3D Systems, Inc.
06-15



Accura’ Xtreme" \White 200

Ultra tough white plastic to replace CNC machined polypropylene and ABS articles

SSe|D oWy

Technical Data Features
Post-Cured Material
Measurement Condition Metric U.S. - Exceptionally tough and durable
- Resists breakage and handles
Tensile Strength (MPa/PSI) ASTM D 638 45-50 6530-7250 . . .
challenging functional assemblies
Tensile Modulus (MPa/KSl) ASTM D 638 2300-2630 334-381
Elongation at Break (%) ASTM D 638 7-20 7-20 - Great for snap fits, assemblies and
Flexural Strength (MPa/PSI) ASTM D 790 75-79 10880-11460 demanding applications
Flexural Modulus (MPa/KSl) ASTM D 790 2350-2550 341-370 - Ideal for master patterns
Impact Strength (J/m /Ft-lIbs/in) ASTM D 256 55-66 1.03-1.24 for vacuum castmg
Heat Deflection Temperature (°C/°F) ASTM D 648
@ 66 PSI 47 17
@ 264 PS| 42 108
Coefficient of Thermal Expansion ASTM E 831-93
(1 mm/m °C/ pin/in °F) 30-50°C 95 53
70-140 °C 180 100
Water Absorption (%) ASTM D 570-98 0.38 0.38
Glass Transition - Tg (°C/°F) DMA, E” 52 126
Shore D 78-80 78-80
| N\
Q
Liquid Material /Qp
Measurement Condition Value '
Viscosity ®30°C (86°F) 650-750 cps SDSYSTEMS
Penetration Depth (Dp) 4.6 mils
. 5 3D Systems Corporation Tel: +1 803.326.3900
Critical Exposure (E) 8.3 mJ/cm 333 Three D Systems Circle ~ NYSE: DDD
Color White Rock Hill, SC 29730, USA www.3dsystems.com
Solid Density @ 25°C(77 °F) 1.18 g/cm?
Liquid Density @25°C (77 °F) 112 g/cm? MANUFACTURING FUTURE

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of
any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. Xtreme is a trademark and the 3D logo and Accura are registered trademarks of 3D Systems, Inc.
06-15
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Technical Data

Post-Cured Material
Measurement

Condition

Metric

Accura’ Bluestone™

Composite material for manufacturing stable, high stiffness parts

U.S.

Tensile Strength (MPa/PSl) ASTM D 638 66-68 6900-9800
Tensile Modulus (MPa/KSI) ASTM D 638 7600-11700 1100-1700
Elongation at Break ASTM D 638 14-24% 14-24%
Flexural Strength (MPa/PSI) ASTM D 790 124-154 1800-2230
Flexural Modulus (MPa/KSI) ASTM D 790 8300-9800 1200-1417
Impact Strength (J/m /Ft-Ibs/in) ASTM D 256 13-17 0.24-0.32
Heat Deflection Temperature ASTM D 648

UV Postcure only @66 PSI 65-66 °C 149-151 °F

UV Postcure only @ 264 PSI 65 °C 149 °F

UV +Thermal Postcure (120°C) @ 66 PSI 267-284 °C 513-543 °F
Coefficient of Thermal Expansion (CTE) ASTM E 831-93

TMA (T<Tg, 0-200 °C) |33-44 (x10-6 m/m °C)|18.3 - 24.4 (pin/in °F)
TMA (T<Tg, 90-150 °C)|81-98 (x10-6 m/m °C) | 45 - 54.4 (uin/in °F)
Glass Transition (Tg) DMA, E” 78-81°C 172-178 °F
Shore D 92 92
Liquid Material
Measurement Condition Value

Viscosity @ 30°C (86 °F) 1200-1800 cps
Penetration Depth (Dp) 4.1 mils
Critical Exposure (Ec) 6.9 mJ/cm?
Color Blue
Solid Density @ 25°C (77 °F) 1.78 g/cm3at 25 °C
Liquid Density @ 25°C(77 °F) 1.70 g/cm?at 25 °C

Tested Build Styles

EXACT™

Features

- Highest stiffness available
- Heat and abrasion resistant
. Excellent chemical resistance

. @Great for windtunnel models,
jigs and fixtures

SDOhSYSTEMS

Tel: +1 803.326.3900
NYSE: DDD
www.3dsystems.com

3D Systems Corporation
333 Three D Systems Circle
Rock Hill, SC 29730, USA

MANUFACTURINGTHE FUTURE

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of
any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. Bluestone is a trademark, the 3D logo and Accura are registered trademarks of 3D Systems, Inc.

06-15



ProJet” 3500 SD & HD

Professional 3D Printers

s ity

ProJet 3500 HDMax

SDSYSTEMS



Most productive, highest capacity
ProJet’ 3500 Professional Printers

ProJet 3510 SD

The affordable ProJet 3510 SD prints high quality,
durable plastic parts for engineering and mechanical
design applications including functional testing,
form and fit verification, rapid prototyping, design
communication, rapid tooling and more. This office
friendly 3D Printer delivers exceptional parts... on
demand.

AFFORDABILITY « QUALITY « EASE-OF-USE

ProJet 3510 HDPlus

The ProJet 3510 HDPlus offers the flexibility

to choose between 3 resolution modes to

print concept models, verification prototypes

and patterns for pre-production and digital
manufacturing. Just connect to the printer to print
extremely finely featured plastic parts with a greater
output.

RESOLUTION Plus « PARTS SIZE Plus « FLEXIBILITY Plus

DOLPHIN
VRIS Projet 3500 Max 5.0.3341
Wed, Nov 14, 2012, 2:38:04 PM

Settings

g Printer Connection

B

% Network >

User Interface Tablet & Smartphone,
remote connectivity

Easiest Connectivity

With sharp edges, crisp details and smooth surfaces
High Resolution & Accuracy

ProJet 3510 HD

The ProJet 3510 HD prints precision, durable

plastic parts ideal for functional testing, design
communication, rapid manufacturing, rapid tooling
and more. With a choice in materials and selectable
print resolutions, this office friendly, easy to use

3D Printer is packed with features that help you
maximize your return on investment (ROI).

HIGH DEFINITION « PRECISION « PRODUCTIVITY

ProJet 3500 HDMax

The high capacity ProJet 3500 HDMax offers greater
productivity, including with the High Speed printing
mode, and larger high definition prints, for the
production of functional plastic parts for product
design and manufacturing applications. Benefit of
the increased throughput and part size with feature
detail and quality only possible with ProJet printers.

Max THROUGHPUT « Max DEFINITION « Max VOLUME

Test more ideas faster, econo

oncept Miels

Pre-production Digital Manw

Widest Applications Range



VisiJet” M3 Materials for ProJet’ SD & HD Printers

The VisiJet line of plastic materials offers numerous capabilities to meet a variety of commercial applications.
Using the MultiJet Printing (MJP) Technology, 3D Systems’ ProJet 3500 3D Printers use VisiJet M3 Materials to

build accurate, high-definition models and prototypes for proof of concept, functional testing, master patterns
for moldmaking, direct investment casting, for transportation, energy, consumer products, recreation, healthcare,
education and other vertical markets. Toughness, high temperature resistance, durability, stability, watertightness,
biocompatibility, castability are a few of the key attributes you will find within the VisiJet materials line. Parts can
be drilled, glued, painted, plated, etc. Support material offers easy, non hazardous post processing and preserves
delicate features.

Properties Condition VisiJet M3 VisiJet M3 VisiJet M3 VisiJetM3 VisiJet M3 VisiJetM3 VisiJet M3 VisiJet
X Black Crystal Proplast Navy Techplast Procast S300
Composition UV Curable Plastic Wax Support Material
Color White Black Natural Natural Blue Gray Dark Blue White
Bottle Quantity 2kg 2 kg 2 kg 2 kg 2 kg 2 kg 2 kg 2 kg
Density @ 80 °C (liquid) ASTM D4164  1.04 g/cm? 1.02 g/cm? 1.02 g/cm? 1.02 g/cm? 1.02 g/cm? 1.02 g/cm? 1.02 g/cm? N/A
Tensile Strength ASTM D638 49 MPa 35.2 MPa 42.4 MPa 26.2 MPa 20.5 MPa 22.1 MPa 32 MPa N/A
Tensile Modulus ASTM D638 2168 MPa 1594 MPa 1463 MPa 1108 MPa 735 MPa 866 MPa 1724 MPa N/A
Elongation at Break ASTM D638 83% 19.7 % 6.83 % 8.97 % 8% 6.1 % 123 % N/A
Flexural Strength ASTM D638 65 MPa 44.5 MPa 49 MPa 26.6 MPa 28.1 MPa 28.1 MPa 45 MPa N/A
?:;Lgi;ﬁ??g 045 Mpa ASTM D648 88°C 57°C 56°C 46°C 46°C 46°C N/A N/A
Ash Content N/A N/A N/A 0.01 % 0.01 % 0.01 % 0.01 % N/A
Melting Point N/A N/A N/A N/A N/A N/A N/A 60 °C
Softening Point N/A N/A N/A N/A N/A N/A N/A 40°C
USP Class VI Certified* No No Yes No No No No N/A
ProJet Compatibility SD, HD SD, HD SD, HD SD, HD SD, HD SD, HD HD SD, HD
Description ABS-like High strength Tough Plastic, Plastic, Plastic, Castable Non-toxic wax mate-
Plastic & flexibility Plastic, Natural Blue Gray Plastic rial for hands-free
plastic Translucent melt-away supports

* DISCLAIMER: It is the responsibility of each customer to determine that its use of any Class VI certified VisiJet® material is safe, lawful and technically suitable to the customer’s intended applications. Customers
should conduct their own testing to ensure that this is the case.

VisiJet M3 Procast

VisiJet M3 Plastic Materials for ProJet SD & HD



ProJet” 3500 SD & HD

Professional 3D Printers

Printing Modes

Extend Innovation. Extend Production. Extend Choices.

ProJet 3500 HDMax

HD - High Definition
HS - High Speed
UHD - Ultra High Definition
XHD - Xtreme High Definition

ProJet 3510 HDPlus

HD - High Definition

ProJet 3510 HD

HD - High Definition

ProJet 3510 SD
HD - High Definition

UHD - Ultra High Definition
XHD - Xtreme High Definition

- UHD - Ultra High Definition

Net Build Volume (xyz)

HD Mode 11.75x7.3x8"(298 x 185x203 mm) 11.75x7.3x8"(298x 185x203 mm) 11.75x7.3x8"(298x 185%x203 mm) 11.75x7.3x8" (298 x 185 x 203 mm)
HS Mode = - = 11.75x7.3x8" (298 x 185 x 203 mm)
UHD Mode - 5x7x6"(127 x 178 x 152 mm) 8x7x6"(203x 178 x 152 mm) 11.75x7.3x8" (298 x 185 x 203 mm)
XHD Mode - - 8x7x6"(203x 178 x 152 mm) 11.75x7.3x8" (298 x 185 x 203 mm)
Resolution
HD Mode 375 x 375 x 790 DPI (xyz); 32u layers 375 x 375 x 790 DPI (xyz); 32 layers 375 x 375 x 790 DPI (xyz); 32p layers 375 x 375 x 790 DPI (xyz); 32 layers
HS Mode - - - 375 x 375 x 790 DPI (xyz); 32 layers
UHD Mode - 750 x 750 x 890 DPI (xyz); 29u layers 750 x 750 x 890 DPI (xyz); 29 layers 750 x 750 x 890 DPI (xyz); 29y layers
XHD Mode - - 750 x 750 x 1600 DPI (xyz); 16 layers 750 x 750 x 1600 DPI (xyz); 16y layers

Accuracy (typical)

0.001-0.002 inch (0.025-0.05 mm) per inch of part dimension.
Accuracy may vary depending on build parameters, part geometry and size, part orientation, and post-processing.

E-mail Notice Capability Yes Yes Yes Yes

Tablet/Smartphone connectivity Yes Yes Yes Yes

5 Year Printhead Warranty Optional Standard Standard Standard

Build Materials VisiJet M3 X VisiJet M3 X VisiJet M3 X VisiJet M3 X
VisiJet M3 Black VisiJet M3 Black VisiJet M3 Black VisiJet M3 Black
VisiJet M3 Crystal VisiJet M3 Crystal VisiJet M3 Crystal VisiJet M3 Crystal

VisiJet M3 Proplast
VisiJet M3 Navy

VisiJet M3 Proplast
VisiJet M3 Navy

VisiJet M3 Proplast
VisiJet M3 Navy

VisiJet M3 Proplast
VisiJet M3 Navy

VisiJet M3 Techplast VisiJet M3 Techplast VisiJet M3 Techplast VisiJet M3 Techplast
= VisiJet M3 Procast VisiJet M3 Procast VisiJet M3 Procast
Support Material VisiJet S300 VisiJet S300 VisiJet S300 VisiJet S300
Material Packaging
Build and support materials In clean 4.41 Ibs (2 kg) bottles (machine holds up to 2 with auto-switching)
Electrical 100-127 VAC, 50/60 Hz, single-phase, 15A; 200-240* VAC, 50 Hz, single-phase, 10A
Dimensions (WxDxH)
3D Printer Crated 32.5x56.25x68.5" 32.5x56.25x68.5" 32.5x56.25x685" 32.5x56.25x685"
(826 x 1429 x 1740 mm) (826 x 1429 x 1740 mm) (826 x 1429 x 1740 mm) (826 x 1429 x 1740 mm)
3D Printer Uncrated 29.5x47 x59.5" 29.5x47x59.5" 29.5x47 x59.5" 29.5x47 x59.5"

(749x 1194 x 1511 mm)

(749x 1194 x 1511 mm)

(749x 1194 x 1511 mm)

(749x 1194 x 1511 mm)

Weight
3D Printer Crated
3D Printer Uncrated

955 Ibs, 434 kg
711 Ibs, 323 kg

955 Ibs, 434 kg
711 Ibs, 323 kg

955 Ibs, 434 kg
711 Ibs, 323 kg

955 Ibs, 434 kg
711 Ibs, 323 kg

ProJet® Accelerator Software

Easy build job set-up, submission and job queue management ; Automatic part placement and build optimization tools ; Part stacking and nesting
capability (except ProJet SD) ; Extensive part editing tools ; Automatic support generation ; Job statistics reporting tools

Print3D App

Remote monitoring and control from tablet, computers and smartphones

Network Compatibility

Network ready with 10/100 Ethernet interface

Client Hardware Recommendation

1.8 GHz with 1GB RAM (OpenGL support 64 mb video RAM) or higher

Client Operating System

Windows XP Professional, Windows Vista, Windows 7

Input Data File Formats Supported

STL and SLC

STL and SLC

STL and SLC

STL and SLC

Operating Temperature Range

64-82 °F (18-28 °C)

64-82 °F (18-28 °C)

64-82 °F (18-28 °C)

64-82 °F (18-28 °C)

Noise

< 65 dBa estimated (at medium fan setting)

Certifications

CE

CE

CE

CE

* Requires small external transformer supplied by 3D Systems in the provided country kit.

www.3dsystems.com

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions,
material combined with, or with end use. 3D Systems makes no warranties of any type, express or implied, including, but not limited to, the
warranties of merchantability or fitness for a particular use.

333 Three D Systems Circle
Rock Hill, SC 29730 USA
Telephone +1 (803) 326-3948

) © 2013 by 3D Systems, Inc. All rights reserved. Specifications subject to change with
moreinfo@3dsystems.com

VisiJet are registered trademarks of 3D Systems, Inc.

t notice. The 3D Systems logo, stylized text, ProJetand

Issue Date: July 2013
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Accura® 60

Clear plastic for quickly producing rigid and strong parts

Technical Data

Post-Cured Material

Measurement Condition Metric U.S.

Tensile Strength (MPa/PSI) ASTM D 638 58-68 8410-9860
Tensile Modulus (MPa/KSl) ASTM D 638 2690-3100 390-450
Elongation at Break ASTM D 638 5-13% 5-13%
Flexural Strength (MPa/PSI) ASTM D 790 87-101 12620-14650
Flexural Modulus(MPa/KSI) ASTM D 790 2700-3000 392-435
Impact Strength (J/m /Ft-lIbs/in) ASTM D 256 15-25 0.3-0.5
Heat Deflection Temperature ASTM D 648

@ 66 PSI 53-55°C 127-131°F

@ 264 PSI 48-50 °C 118-122 °F
Coefficient of Thermal Expansion (CTE) ASTM E 831-93

TMA (T<Tg, 0-40 °C) 71-131
TMA (T<Tg, 75-140 °C) 153
Glass Transition (Tg) DMA, E” 58°C 136 °F
Shore D 86 86
Liquid Material
Measurement Condition Value

Viscosity @ 30°C (86 °F) 150-180 cps
Penetration Depth (Dp) 6.3 mils
Critical Exposure (Ec) 7.6 mJ/cm?
Color Clear
Solid Density @ 25°C (77 °F) 1.21 g/cm3at 25 °C
Liquid Density @ 25°C (77 °F) 1.13 g/cm3at 25 °C

Features

» Clear and transparent
- Rigid and strong

- Great for investment casting
patterns

- Headlamps, bottles and
transparent assemblies

N

—

\

& ==
B
SDhSYSTeEMS
3D Systems Corporation Tel: +1 803.326.3900

333 Three D Systems Circle  NYSE: DDD

Rock Hill, SC 29730, USA www.3dsystems.com

MANUFACTURINGTHEFUTURE

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of

any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. The 3D logo and Accura are registered trademarks of 3D Systems, Inc.

06-15



Accura’ PEAK"

Stiff plastic material for heat-resistant components

]

sse|D) A1jedads

Post-Cured Material
Measurement Condition Metric UsS. - High heat resistance
- Very high rigidity and stiffness

Tensile Strength (MPa/PSI) ASTM D 638 57-78 8270-11320
Tensile Modulus (MPa/KS1) ASTM D 638 4220-4790 612-695 - Excellent humidity/moisture
Elongation at Break ASTM D 638 13-25% 13-25% resitance
Flexural Strength (MPa/PSI) ASTM D 790 77-126 11170-18380
Flexural Modulus (MPa/KSI) ASTM D 790 4180-4790 606-695
Impact Strength (J/m /Ft-lbs/in) ASTM D 256 21.3-27.3 0.4-0.5
Heat Deflection Temperature ASTM D 648

UV Postcure Only @ 66 PSI 78 °C 172°F

UV Postcure Only @ 264 PSI 59°C 138 °F

120 °C thermal postcure @ 66 PSI 153 °C 307 °F

120 °C thermal postcure @ 264 PSI 124 °C 255°F
Coefficient of Thermal Expansion (CTE) | ASTM E 831-93

0-50°C 48 27
50-120°C 92 51

Glass Transition (Tg) DMA, E”

UV Postcure Only 80 °C 176 °F .

120 °C thermal postcure 85-90 °C 185-194 °F T‘ |

T
Shore D 86 86 // | “‘ A
// W LN
e N
Liquid Material
Measurement Condition Value sSDhSYyYSTEMS

Viscosity @ 30°C (86 °F) 605 cps
Penetration Depth (Dp) 5.6 mils 3D Systems Corporation Tel: +1 803.326.3900
Critical £ £ 11.5 ml/em? 333 Three D Systems Circle  NYSE: DDD

ritical Exposure (Ec) = mJ/em Rock Hill, SC 29730, USA www.3dsystems.com
Color Translucent Amber
Solid Density @ 25°C (77 °F) 1.36 g/cm? MANUFACTU RING FUTU RE
Liquid Density @ 25°C(77 °F) 1.32 g/cm

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of
any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. PEAK is a trademark, the 3D logo and Accura are registered trademarks of 3D Systems, Inc. 06-15



Accura’ ClearVue™

High clarity plastic for a multitude of applications

sse|D Jead)

-
t
i

Post-Cured Material
Measurement Condition Metric U.S. - Headlamps, bottles and transparent
assembilies
Tensile Strength (MPa/PSI) ASTM D 638 41-46 5950-6670 ..
E - Rigid and tough
Tensile Modulus (MPa/KSl) ASTM D 638 2030-2220 294-322
Elongation at Break ASTM D 638 4-7% 4-6% - Excellent humididty/moisture
Flexural Strength (MPa/PSI) ASTM D 790 53-67 7690-9720 resistance
Flexural Modulus (MPa/KSI) ASTM D 790 1560-2040 226-296 . Capable of meeting UPS Class VI
Impact Strength (J/m /Ft-lIbs/in) ASTM D 256 43-67 0.81-1.26
Heat Deflection Temperature ASTM D 648
@ 66 PSI 46 °C 115 °F
@ 264 PSI 41°C 106 °F
Coefficient of Thermal Expansion (CTE) | ASTM E 831-93
<35°C 70 70
> 60 °C 160 160
Glass Transition (Tg) DMA, E” 56 °C 133 °F N
Shore D 84 84 y W \
) H Q
\_/«/;\\,, ‘
- . /®~
Liquid Material -
Measurement Condition Value SDhSYsSsTEMS
Viscosity @30°C (86 °F) 235-260 cps
Penetration Depth (Dp) 6.1 mils 3D Systems Corporation Tel: +1 803.326.3900
Critical Exposure (Ec) 9.5 mJ/cm? 333 Three D Systems Circle  NYSE: DDD
Rock Hill, SC 29730, USA www.3dsystems.com
Color Clear
Solid Densit: @ 25°C (77 °F) 1.17 g/cm?
Y g MANUFACTURINGTHE FUTURE
Liquid Density @ 28°C (82 °F) 1.10 g/cm?

Warranty/Disclaimer: The performance characteristics of these products may vary according to product application, operating conditions, or with end use. 3D Systems makes no warranties of
any type, express or implied, including, but not limited to, the warranties of merchantability or fitness for a particular use.

© 2015 by 3D Systems, Inc. All rights reserved. Specifications subject to change without notice. ClearVue is a trademark, the 3D logo and Accura are registered trademarks of 3D Systems, Inc.
06-15



Watershed

Colour: Water Clear
Simulates: ABS
Properties: \Water resistant, Medical plastic

This water resistant SLA material can be finished to water clear.
Watershed is suitable for Medical prototyping and is USP Grade VI
approved.

Xtreme

Colour: Grey
Simulates: PC/ABS
Properties: Very tough, functional

Xtreme is a tough, functional PC/ABS simulant suitable for
functional testing.

NeXt (New)

Colour: White
Simulates: Tough ABS
Properties: Very tough. functional, crack resistant

MeXtis a tough, functional resin suitable for snapfits, with excellent
impactresistance

Si25

Colour: White
Simulates: FF
Properties: Flexible

5i25is a tough flexible PP simulant, suitable for the production of
snap fits, concept models and functional assembly components.

Si60

Colour: Clear
Simulates: PC
Properties: Durable, Stiff, High Clarity

S5i25 is a durable stiff PC simulant suitable for the production of
prototype models reguiring some level of transparency.



SL7820

Colour: Black
Simulates: ABS
Properties: Exceptional surface detall

The first black SLA material, SL7320 boasts exceptional surface
finish and can be finished to a high gloss black finish. SL7320 offers
excellent dimensional stability even in humid conditions

Wiew the SLT320 datasheet.

NanoTool

Colour: Off White
Simulates: Mano Particle Resin
Properties: Thermal resistance

A nano particle filled resin ManoTool offers exceptional stiffness
and thermal resistance making it 2 popular material within the
Automotive industry.

View the Manotool datasheet.

Ceramax

Colour: Opaque White
Simulates: Hightemperature plastic
Properties: Heat & Wearresistant

Ceramaxis a heat and wear resistant ceramic based material,
suitable for both aesthetic and functional components.

Yiew the Ceramax datasheet.

Perform (New)

Colour: COpaque White
Simulates: High temperature plastic
Properties: Heat resistant, durable, stiff

Performis a durable and strong composite matenal, suitable for
wind tunnel test and tooling applications.

Wiew the Perform datasheet.




Watershed

USP Grade VI & ISO 13485 Approved
water-clear, water-resistant resin.

laser prototypes
europe td

e Medical Models
e Packaging
e  Water flow analysis
e RTV Patterns 4
e Durable Concept Models A \
e Wind Tunnel Testing ‘ "
e Quick Cast Patterns = N\
e Lenses A N
Colour Water Clear
Type ABS like resin
Flexural Strength (MPa) 63.1-74.2 IESVIS®
Flexural Modulus (MPal) 2,040 - 2,370 ATSM D790
Tensile Strength (MPa) 47.1 -53.6
Tensile Modulus (MPa) 2,650 -2,880 ATSM D638
Elongation Break (%) 11-20
Impact Strength (J/m) 0.2-0.3 ATSM D256
Water Absorption (%) 35 ATSM D570 -98
Glass Transition Temperature Tg (°C) 39-46 E1545-00
Heat Deflection Temperature (°C)
@ 0.46 MPA 45.9 - 54.5 ATSM D648
@ 1.81 MPA 49 - 49.7
Co-efficient of Thermal Expansion (u/meC)
TMA (<Tg, -40 — 0°C) 66 - 67
TMA (<Tg, 0-150°C) 90 - 96 ATSM E831-93
TMA (<Tg, 50 -100°C) 170-189
TMA (<Tg, 100 —100°C) 185-189

Click here to request a quote
or phone us on 028 9070 6940


http://www.laserproto.com/quote

laser prototypes
europe Itd

Dielectric Constant

60Hz 3.9-41
1KHz 37-3.9 ATSM D150 -98
1MHz 3.4-3.5
Dielectric Strength (kV/mm) 16.3 ASTM D149 -97A
Index of Radiation 1.512-1.515 ASRM D542

Click here to request a quote
or phone us on 028 9070 6940


http://www.laserproto.com/quote

laser prototypes
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Xtreme

Tough, functional material
ideal for snap fits and tough enclosures.

e Fit form and function prototypes
e Durable assemblies

o Snap fit assemblies

o Tough enclosures

o Consumer electronic components
e Master patterns for RTV/Silicone Mouldings
e Replace CNC machining of ABS/PC

Colour Grey
Type Simulate PC/ABS
Hardness Shore A/D 86D IESHIS®,
868
Flexural Strength (MPa) 52-71
ATSM D790

Flexural Modulus (MPa) 1,520 - 2,070
Tensile Strength (MPa) 38-44
Tensile Modulus (MPa) 1,790 - 1,980 ATSM D638
Elongation Break (%) 14 - 22
Impact Strength (J/m) 35-52 ATSM D256
Glass Transition Temperature Tg (°C) 52 DMAE"
Heat Deflection Temperature (°C)

@ 66 PSI 62 ATSM D648

@ 264 PSI 54

Click here to request a quote
or phone us on 028 9070 6940


http://www.laserproto.com/quote
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Extremely Durable Resin
Ideal For Production Of Tough Complex Parts

Low volume manufacturing applications ideal for functional end-use.

Performance prototypes such as:
e Snap-fit designs

e Impellers
e Ductwork
e Connectors and Electronic Covers
e Automotive Housings and Dashboard Assemblies
e Packaging and Sporting goods
Colour White
Type Simulates Tough Functional Thermoplastic

laser prototypes

TEST/ISO

Hardness (Shore D) 82 ATSM D2240
Flexural Strength (MPa) 67.8 - 70.8
Flexural Modulus (MPal) 2,415 - 2,525 ATSM D790
Tensile Strength af Yield (MPa) 41.1-43.3
Tensile Modulus (MPa) 2,370 - 2,490 ATSM D638
Elongation Break (%) 8-10
Impact Strength (J/cm) 0.47 - 0.52 ATSM D256
Glass Transition Temperature Tg (°C) 43 - 47 DMAE"
Heat Deflection Temperature (°C)

@ 66 PSI 55 - 57 ATSM D648

@ 264 PSI 48 - 51
Co-efficient of Thermal Expansion (u/meC)

TMA (T<Tg, -40 - 0°C) 71.5-743

TMA (T<Tg, 0 - 50°C) 106.5-114.5 ATSM E831-05

TMA (T<Tg, 50 — 100°C) 168.6 -176.4

TMA (T<Tg, 100 - 150°C) 168.8-176.4

Click here to request a quote
or phone us on 028 9070 6940
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Si25

Flexible resin
good for snap fits.

e Functional components for assemblies and mock ups
e  Master pgTTerng for RTV/Silicone Mouldings ' o
o Aufomohve sfylnj\g parts/Consumer Electronic components/Toys /
e Snap fit assemblies /
° R.eploce CNC Mochining of polypropylene for short run plastic parts n:‘
e Simulate injection moulded parts {
e Concept & Marketing Models \‘ﬂ
Colour White
Type Simulates PP
Hardness Shore A/D 80D TESE;IZ;;SO
Flexural Strength (MPa) 55 - 58
Flexural Modulus (MPal) 1,380 - 1,660 ATSM D790
Tensile Strength (MPa) 38
Tensile Modulus (MPa) 1,590 - 1,660 ATSM D638
Elongation Break (%) 13-20
Impact Strength (J/m) 19 - 24 ATSM D256
Glass Transition Temperature Tg (°C) 60 DMAE"
Heat Deflection Temperature (°C)
@ 0.46MPA 58 - 63 ATSM D648
@ 1.81TMPA 51-55
Co-efficient of Thermal Expansion (u/meC)
TMA (T<Tg, O - 20°C) 107 ATSM E831-93
TMA (T<Tg, 90 — 150°C) 151

Click here to request a quote
or phone us on 028 9070 6940



http://www.laserproto.com/quote

Sié0

High clarity models
in durable, stiff resin.

europe Itd

Applications

e Tough functional prototypes
e Aufomotive design components
e Lighting components & consumer electronics
e Medicalinstruments, devices & lab-ware
e Transparent assemblies & clear display/fluid flow models
e Patterns for Investment/urethane castings
e Concept & Marketfing models
Physical Properties
Colour Clear
Type Simulates PC
Mechanical Properties
Hardness Shore A/D 86D IESHAS®
868
Flexural Strength (MPa) 87 - 101 ATSM D790
Flexural Modulus (MPa) 2,700 - 3,000
Tensile Strength (MPa) 58 - 68
Tensile Modulus (MPa) 2,690 -3,100 ATSM D638
Elongation Break (%) 5-13
Impact Strength (J/m) 15-25 ATSM D256
Thermal & Specific Properties
Glass Transition Temperature Tg (°C) 58 DMAE"
Heat Deflection Temperature (°C)
@ 0.46MPA 53 - 55 ATSM D648
@ 1.81MPA 48 - 50
Co-efficient of Thermal Expansion (u/me°C)
TMA (T<Tg, O - 40°C) 71 ATSM E831-93
TMA (T<Tg, 75 — 140°C) 153

Click here to request a quote
or phone us on 028 9070 6940

laser prototypes
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SL7820

Excellent Dimensional Stability
with good surface finish detail

e Black parts with high strength & good dimensional stability (even in humid conditions)
e ABS like, fine detailed surfaces
e |deal for building
- Automotive Parts - Consumer Goods
- Packaging - Electronics
- Housings -Toys ....
Colour Black
Type ABS like resin
Hardness Shore A/D 86D TESS.ZISSO
Flexural Strength (MPa) 59 - 80
ATSM D790
Flexural Modulus (MPa) 2,000 - 2,400
Tensile Strength (MPa) 36 - 51
Tensile Modulus (MPa) 1,900 - 2,400 ATSM D638
Elongation Break (%) 6-16
Impact Strength (J/m) 42 - 48 ATSM D256
Glass Transition Temperature Tg (°C) | 62 DMAE"
Heat Deflection Temperature (°C)
ATSM D64
@ 66 PSI 51 : 648
Co-efficient of Thermal Expansion (u/me°C) | 93 ATSM EB831-93

Click here to request a quote
or phone us on 028 9070 6940
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Ceramax

High Temperature S$tiff/Rigid Resin
Excellent abrasion, moisture & thermal resistance

e Heat and wear resistant components.
o Stiff/Rigid assemblies and prototypes
e Composite ceramic-like components
e Aesthetfic components
e  Moisture stable components
e  Where metal plating of prototype parts is required
Colour Opaqgue White
Type Ceramic Filled
Hardness Shore A/D 89D TES{;Z;SSO
Flexural Strength (MPa) 137 - 145 ATSM D790
Flexural Modulus (MPa) 8,270 - 8,370
Tensile Strength (MPa) 78 - 87
Tensile Modulus (MPa) 9,460 - 9,680 ATSM D638
Elongation Break (%) 0.7-1.0
Impact Strength (J/m) 14.5-17.9 ATSM D256
Glass Transition Temperature Tg (°C) 108 - 110 DMA.E”
Heat Deflection Temperature (°C)
@ 66 PSI 148
@ 264 PSI 95 ATSM D648
@ 66 PSI w/ Thermal Postcure 220
Co-efficient of Thermal Expansion (u/me°C)
TMA (T<Tg, 25 - 57°C) 31.1 ATSM E831-93
TMA (T<Tg, 70 — 200°C) 87.4

Click here to request a quote
or phone us on 028 9070 6940
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NanoTool

High Temperature Resin
Exceptional Stiffness & Thermal Resistance

e  Wind Tunnel Testing for Motorsport & Aerospace Industries /,/"//_\\
e Production of rapid tools for injection moulding S\
e Where heat generated by Electrical components may be a factor 'Eg "‘-‘3.
i.e. Lighting Design ' . \ '(;/4/1“““\\\;“
e Covers & Enclosures of Electrical & Mechanical components \
¢ Where metal plating of profotype parts is required
Colour Off White
Type Nano-particle Filled
Hardness Shore A/D 94D TESST({ISSO
Flexural Strength (MPa) 79 -121
Flexural Modulus (MPal) 10,200 - 10,800 ATSM D790
Tensile Strength (MPa) 61.7 - 78
Tensile Modulus (MPa) 11,00 - 11,400 ATSM D638
Elongation Break (%) 0.7-1.0
Impact Strength (J/m) 0.12-0.15 ATSM D256
Glass Transition Temperature Tg (°C) 57 - 62 DMAE"
Heat Deflection Temperature (°C)
@ 66 PSI 225
@ 264 PS| 85-90 ATSM D648
@ 66 PSI w/ Thermal Postcure 258 - 263
Co-efficient of Thermal Expansion (u/me°C)
TMA (T<Tg, -40 - 0°C) 25.3-26
TMA (T<Tg, 0 - 50°C) 30.4-32.4 ATSM E831-93
TMA (T<Tg, 50 — 100°C) 75.9-87.4
TMA (T<Tg, 100 - 150°C) 90 - 95.7

Click here to request a quote
or phone us on 028 9070 6940
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PerFORM

Durable, stiff Resin
Ideal for the production of high heat resistant parts

PerFORM produces strong, stiff parts with excellent high heat resistance.
It is an ideal material for —
e Tooling P—;
e  Wind Tunnel Testing . /
e High Temperature Testing
e Electrical Casings W
e Aufomotive Housings
Colour Off-White
Type Ceramic Filled
UV Postcure Thermal Postcure TEST/ISO
Hardness Shore A/D 94 93 ATSM D2240
Flexural Strength (MPa) 120 146
Flexural Modulus (MPal) 10,000 9,030 ATSM D790
Tensile Strength (MPal) 68 80
Tensile Modulus (MPal) 10,500 9,800 ATSM D638
Elongation Break (%) 1.1 1.2
Impact Strength (J/m) 17 20 ATSM D256A
UV Postcure Thermal Postcure
Glass Transition Temperature Tg (°C) 72 81 DMAE"
Heat Deflection Temperature (°C)
@ 66 PSI 132 248 ATSM D648
@ 264 PSI 82 119
Co-efficient of Thermal Expansion (u/meC)
TMA (T<Tg, -40 - 0°C) 29.9 26.4
TMA (T<Tg, 0 - 50°C) 49.4 34.3 ATSM E831-05
TMA (T<Tg, 50 — 100°C) 79.1 59.9
TMA (T<Tg, 100 - 150°C) 80.9 94.7.

Click here to request a quote
or phone us on 028 9070 6940



http://www.laserproto.com/quote

CBM_

FAQS: DSM SOMOS MEDICAL-GRADE MATERIALS

DSM Somos WaterShed® XC 11122 and ProtoGen™ 18420 have passed 1ISO 10993
biocompatibility testing. This is a major accomplishment, given this ISO test is considered to be
more stringent and more widely accepted within the medical device community worldwide
than even USP Class VI.

Below, we have provided you with some FAQs which will help you communicate about these
materials to your customers. Please familiarize yourselves with the information and, if you
have any questions, as always, please contact us directly.

Q: Are Somos® medical-grade materials FDA approved?

A: No. Somos ProtoGen™ 18420 and WaterShed® XC stereolithography materials are not FDA
approved. They meet ISO 10993-5: Cytotoxicity, ISO10993-10: Sensitization, ISO 10993-10:
Irritation, and USP Class VI standards.

Q: Are there special handling/post -processing procedures that need to be followed in order to
supply parts that meet medical approvals?

A: Yes. For more information please contact your DSM Somos sales representative
http://www.dsmsomos.info/pages/contact us/en/map.htm

Q: What is USP Class VI?

A: The USP Class tests are designed to determine the biological response of animals to direct
and/or indirect contact with the test material. For more information please visit US
Pharmacopoeias’ website.

Q: What is ISO 10993?

A: Cytotoxicity Tests - ISO 10993-5 is a Cytotoxicity in-vitro screening test used to assess, in a
fast and sensitive way, the biocompatibility of the test material when in contact with a specific
cell culture.

Sensitization Tests - ISO 10993-10 is a sensitization test used to determine the allergic or
sensitizing capacity to the repeated or prolonged exposure of a test material. Sensitization is
characterized by the fact that reactions are delayed, not localized, and independent of dose.

Irritation Tests - ISO 10993-10 is an in-vivo irritation test to evaluate the potential for test
materials, or their extracts, to cause irritation on an exposed part of the body. Standard studies
are single exposure evaluations.

For more information please visit ISOs’ website.

Q: Other SL resin suppliers claim to offer medical -grade resins, so how can DSM Somos be the
first to meet ISO medical standards?


http://www.dsmsomos.info/pages/contact_us/en/map.htm

A: DSM Somos is the first SL resin supplier to actually have ISO 10993 testing conducted on its
materials and to subsequently pass those tests and receive full certifications. To view or receive
copies of the ISO certificates for Somos medical-grade materials, please contact your DSM
Somos sales representative.

Q: Does this mean that prototypes made with the above -specified DSM Somos resins are:

e Suitable for extended skin contact (i.e. hearing aids)? Yes. Please contact your DSM
Somos sales representative for more information.

e Able to be used for applications that wi Il include contact with body fluids? Please
contact your DSM Somos sales representative for more information.

e Implantable? No. Itisimportant to note that DSM Somos medical grade materials
with ISO 10993-5 and ISO 10993-10 certification cannot be used to create implantable
devices.

Q: Can DSM Somos medical -grade materials be used to create end -use medical devices?

A: DSM Somos medical-grade materials can be used to create SOME medical devices (please
contact your DSM Somos sales representative for details), however additional medical testing is
required by regional and international regulatory departments.

Most medical device manufacturers, after the final device is created, are required to apply for
additional regulatory certifications for the device based on what it is designed to do.

Q: What sterilization techniques can be used for prototypes made from DSM Somos medical -
grade materials?

A: Products made from Somos medical-grade materials can be sterilized using common
sterilization techniques. For more details on recommended sterilization methods, please contact
your DSM Somos sales representative

http://www.dsmsomos.info/pages/contact us/en/map.htm

Have questions regarding ISO 10993 certification for DSM Somos stereolithography materials?

Please contact: Christine Woollard
DSM Somos
1122 St. Charles Street
Elgin, IL 60120 USA
847-608-2596
christine.woollard@dsm.com
www.dsmsomos.com

The information in this data sheet is provided for general guidance only and must not be relied upon as a definitive
statement of the product’s properties or suitability. CBM will not be liable for the consequences of any decision by you to
use the product and you must conduct your own testing to determine whether or not the product is suitable for your
needs.


mailto:christine.woollard@dsm.com
http://www.dsmsomos.com/
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SOMOS® PERFORM

Description

Somos® PerFORM produces strong, stiff, high-temperature resistant composite parts on

standard 355 nm stereolithography machines. This material’s lower viscosity makes processing
parts faster. It exhibits superior sidewall quality, along with excellent detail resolution compared
to other composite stereo lithography materials.

Applications

Somos® PerFORM is an easy to process material with excellent detail resolution. It is the ideal
material for creating strong, stiff parts with excellent high heat resistance, including wind tunnel

models for aerospace and automotive applications, as well as rapid tooling for injection

moulding.
Technical Data - Liquid Properties
Appearance Off-White
Viscosity ~1,000 cps @ 30°C
Density ~1.61 g/cm3 @ 25°C
Technical Data - Optical Properties
EC 7.8 mJ/cm? [Critical Exposure]
DP 4.3 mils [slope of cure-depth vs. In (E) curve]
E10 80 mJ/cm? [exposure that glt\;ﬁé;k?ég]l mm (.010 inch)




Somos® PerForm Technical Data*

Mechanical and Thermal/Electrical Properties SOLrJn\?SP®osPtecrE(r)erm U\I/Di(s;l'lgs:;nal
ASTM Method Property Description Metric Imperial Metric Imperial
D638-10 Tensile Strength ~68 MPa ~9.9 ksi ~80 MPa ~11.8 ksi
D638-10 Tensile Modulus ~10,500 MPa ~1,520 ksi ~9,800 MPa ~1,420 ksi
D638-10 Elongation at Break ~1.1% ~1.1% ~1.2% ~1.2%
D638-10 Poisson’s Ratio ~0.32 ~0.32 ~0.33 ~0.33
D790-10 Flexural Strength ~120 MPa ~16.5 ksi ~146 MPa ~21.2 ksi
D790-10 Flexural Modulus ~10,000 MPa ~1,340 ksi ~9,030 MPa ~1,310 ksi
D256-10 Izod Impact (Notched) ~17 J/m ~0.32 ft-Ib/in ~20J/m ~0.31 ft-lb/im
D2240-05 Hardness (Shore D) 94 94 93 93
D570-98 Water Absorption 0.2% 0.2% 0.1% 0.1%
E831-12 C.T.E. -40 - 0°C (-40 - 32°F) ~29.9 um/m°C | ~16.6 pin/in°F | ~26.4 um/m°C | -14.7 pin/in°F
E831-12 C.T.E.0-50°C (32 - 122°F) ~49.4 um/m°C | ~27.4 uin/in°F | ~34.3 pum/m°C | ~19.1 pin/in°F
E831-12 C.T.E. 50 - 100°C (122 - 212°F) | ~79.1 um/m°C | ~43.9 pin/in°F | ~59.9 um/m°C | ~33.3 pin/in°F
E831-12 C.T.E. 100 - 150°C (212 - 302°F) | ~80.9 pm/m°C | ~44.9 pin/in°F | ~94.7 pm/m°C | ~52.6 pin/in°F
D15-11 Dielectric Constant 60 Hz ~4.0 ~4.0 ~4.0 ~4.0
D150-11 Dielectric Constant 1 KHz ~3.8 ~3.8 ~3.9 ~3.9
D150-11 Dielectric Constant 1 MHz ~3.6 ~3.6 ~3.7 ~3.7
D149-09 Dielectric Strength ~26.3kV/mm ~668 V/mil ~25.4 kV/mm ~644 \V/mil
E1545-11 Tg ~72°C ~162°F ~81°C ~178°F
D648-07 HDT @ 1.81 MPa (264psi) ~82°C ~180°F ~119°C ~246°F

The information in this data sheet is provided for general guidance only and must not be relied upon as a definitive
statement of the product’s properties or suitability. CBM will not be liable for the consequences of any decision by you to
use the product and you must conduct your own testing to determine whether or not the product is suitable for your

needs.
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SOMOS® WATERSHED XC 11122

Description

DSM'’s Somos® WaterShed XC 11122 is a low viscosity liquid photopolymer that produces
strong, tough, water-resistant, ABS-like parts. Most importantly, parts created with Somos®
WaterShed XC 11122 are nearly colorless, and look more like true, clear engineered plastic. In
addition, Somos® WaterShed XC 11122 has been formulated with the Somos® Oxetane
Advantage™— an advanced chemistry platform that produces parts with outstanding water
resistance and high dimensional stability.

Applications

This ABS-like photopolymer is used in solid imaging processes, like stereo lithography, to build
three-dimensional parts. Somos® WaterShed XC 11122 offers many properties that mimic
traditional engineering plastics, including ABS and PBT. This makes the material ideal for many
applications in the automotive, medical and consumer electronic markets and include lenses,
packaging, water flow analysis, RTV patterns, durable concept models, wind tunnel testing and
investment casting patterns

Technical Data - Liquid Properties
Appearance Optically clear, near
colourless
Viscosity ~260 cps @ 30°C
Density ~1.12 g/cm3 @ 25°C

Technical Data - Optical Properties

EC 11.5 mJ/cm? [Critical Exposure]

DP 6.50 mils [slope of cure-depth vs. In (E) curve]

[exposure that gives 0.254 mm (.010 inch)

2
E10 54 mJ/cm thickness]




Technical Data

. . Somos® Watershed XC ABS* Polybutylene*
Mechanical Properties
11122 - UV Postcure (Transparent) Terephthalate
ASTM Property Description Metric Imperial Metric Imperial Metric Imperial
Method
D638M Tensile Strength at Break | 47.1 - 53.6 MPa | 6.8 - 7.8 ksi 45.7 MPa 6.8 ksi 55 MPa 8.0 ksi
D638M Elongation at Break 11 - 20% 11 - 20% 41.6% 41.6% 20% 20%
D638M Elongation at Yield 3% 3% N/A N/A 3.5-9% 3.5-9%
D638M Modulus of Elasticity ﬁ;lff;o ~2880 | 384 420ksi | 2,000 MPa 290 ksi 2,700 MPa 391 ksi
D970M Flexural Strength 63.1-742MPa | 9.2 - 10.8 ksi 73.5 MPa 11 ksi 80 MPa 11.6 ksi
D790M Flexural Modulus ﬁ,ﬁgo “2370 | 296 - 344ksi | 2,300 MPa 334 ksi 2,500 MPa 363 ksi
D256A lzod Impact (Notched) | 0.2 - 0.3 J/m %j‘ir; 0.6ft 1161 1/m Ilbfm' 20ft | 43 /m 0.56 ft-Ib/in
D542 Index of Refraction 1.512 - 1.515 1.512 - 1515 | 1.52 1.52 N/A N/A
D1004-09 Graves Tear 150,288 N/m ﬁ;?n' 838t | \/a N/A N/A N/A
D570-98 Water Absorption 0.35% 0.35% 0.20 - 0.45% 0.20 -0.45% 0.16% 0.16%
Technical Data
. . Somos® Watershed XC ABS* Polybutylene*
Thermal/Electrical Properties
/ P 11122 - UV Postcure (Transparent) Terephthalate
I\':ft-[ll\;d Property Description Metric Imperial Metric Imperial Metric Imperial
C.T.E.-40 - 0°C . o
E831-05 (~40 - 32°F) 66 - 67 pm/m°C | 37 pin/in°F
C.T.E.0-50°C 50-53
E831- 90-9 ° A
831-05 (32 - 122°F) 0-26um/m’C | in/ineF 60 - 130 33-72 50 - 145 28 - 81
E831-05 C.T.E. 50 - 100°C 170 - 189 94 - 105 pm/me°C pin/in°F pm/me°C Hin/in°F
(122 - 212°F) um/m°C uin/in°F
C.T.E. 100 - 150°C 185 - 189 103 - 105
E831-05 (212 - 302°F) um/me°C uin/in°F
D150-98 Dielectric Constant 60 Hz 39-41 39-41 3.7 3.7 29-40 29-40
D150-98 Dielectric Constant 1 KHz | 3.7 - 3.9 3.7-39 N/A N/A 29-40 2.9-40
D150-98 Dielectric Constant 1 MHz 34-35 34-35 3.7 3.7 29-40 29-40
. . 154 -16.3 390 - 413 13.8-19.7 350 - 500 14.7 - 30 373 -762
D149-97A Dielectric Strength KV/mm V/mil KV/mm V/mil KV/mm V/mil
E1545-00 Tg 39 - 46°C 102 - 109°F N/A N/A 41°C 106 °F
D648 HDT @ 0.46 MPa (66 psi) | 45.9 - 54.5°C 115-130°F | 94 - 207 °C 201 - 405 °F 150°C 302°F
D648 HDT @ 1.81 MPa (264 psi) 49.0 - 49.7°C 120°F 86 - 194 °C 187 - 381 °F 61°C 142°F

The information in this data sheet is provided for general guidance only and must not be relied upon as a definitive
statement of the product’s properties or suitability. CBM will not be liable for the consequences of any decision by you to
use the product and you must conduct your own testing to determine whether or not the product is suitable for your

needs.




Product Data

Somos” NeXt LV Grey

Description

Somos® NeXt LV Grey creates tough, ABS-like parts with a
high modulus while maintaining a low viscosity for effortless
cleaning. Somos® NeXt LV Grey has good water resistance
and thermal properties. This third generation Somos® high
impact material focuses on creating quality resins that can
produce tough, complex parts.

Applications

Somos® NeXt LV Grey produces parts that are more resistant
to fracture and cracking than standard SL resins. Itis ideal
for use in functional testing and low-volume manufacturing
applications.

This resin is excellent for functional end-use performance
parts, especially snap-fit designs, impellers, connectors, and
sporting goods.

TECHNICAL DATA - LIQUID PROPERTIES
Appearance Opaque Grey
Viscosity ~480 mPas @ 30°C
Density ~1.12 g/cm?> @ 25°C

TECHNICAL DATA - OPTICAL PROPERTIES

Ec 10.23 mJ/cm? [critical exposure]

Dp 5.04 mils [slope of cure-depth vs. In (E) curve]

[exposure that gives 0.254 mm

E,, | 101.2 mJ/cm2 (.o10 inch) thickness]

DSM

HEALTH * NUTRITION - MATERIALS BRIGHT SCIENCE. BRIGHTER LIVING.



[Somos® NeXt LV Grey ]

TECHNICAL DATA

. . Somos® NeXt LV Grey
Mechanical Properties UV Postcure
ASTM Method | Property Description Metric Imperial
D638M Tensile Modulus 2,970 - 3,285 MPa 431 - 476 ksi
D638M Tensile Strength at Yield 60 - 66 MPa 8.7 - 9.6 ksi
D638M Elongation at Break 4.6 -7.2% 4.6 -7.2%
D638M Elongation at Yield 3.0% 3.0%
D79oM Flexural Stress at 5% Strain 4.6 -7.2% 4.6 -7.2%
D79oM Flexural Modulus 1,843 - 2,017 MPa 267 - 292 ksi
D256A Izod Impact (Notched) 0.30-0.35)/cm 0.56 - 0.66 ft-lb/in
D2240 Hardness (Shore D) 84 84
D570-98 Water Absorption 0.36 - 0.40% 0.36 - 0.40%
TECHNICAL DATA

. . Somos® NeXt LV Grey

Thermal/Electrical Properties UV Postcure
ASTM N . .
Method Property Description Metric Imperial
E831-06 C.T.E. before Tg (~44°C) 74.3 - 80.5 pm/m°C 41.2 - 44.7 pin/in°F
E831-06 C.T.E. after Tg (~44°C) 218 - 236 um/m°C 121.1 - 131.1 Win/in°F
D150-98 Dielectric Constant and Dissipation Factor1 kHZ | k’=3.75, D =0.02 k’=3.75, D =0.02
D149-97a Dielectric Strength 21.6 - 23.4 kV/mm 549 - 594 V/mil
E1545-05A | Tg 40 - 48°C 104 - 118°F
D648-07B Deflection Temperature (0.46 MPa) 53 - 57°C 127 - 135°F
D648-07B Deflection Temperature (1.82 MPa) 49 - 57°C 120 - 135°F
DSM Functional Materials
Somos® Materials Group
in North America in Europe in China

1122 St. Charles Street
Elgin, lllinois 60120
USA

Phone: +1.847.697.0400

Slachthuisweg 30

3150 XN Hoek van Holland
The Netherlands

Phone: +31.174.315.391

476 Li Bing Road
Zhangjiang Hi-Tech Park
Pudong New Area
Shanghai 201203, China
Phone: +86.21.6141.8064

Visit us online at www.dsm.com/somos

NOTICE : Somos® is a registered trademark of Royal DSM N.V. Somos® is an unincorporated subsidiary of DSM Desotech Inc. The information presented herein is based on generally accepted analytical and testing practices and is believed to be
accurate. However, DSM Desotech expressly disclaims any product warranties which may be implied including warranties or merchantability and/or fitness for a particular purpose DSM Desotech’s products are sold subject to DSM Desotech’s
standard terms and conditions of sale, copies of which are available upon request. Purchasers are responsible for determining the suitability of the product for its intended use and the appropriate manner of utilizing the product in purchaser’s
production processes and applications so as to insure safety, quality and effectiveness. Purchasers are further responsible for obtaining necessary patent rights to practice any invention in connection with the use of purchased product and any
other product or process. DSM Desotech reserves the right to change specifications of their products without notice. © 2012 DSM IP ASSESTS B.V. All rights reserved.
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