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Selective Laser Sintering (SLS) is an additive rapid 

manufacturing process that builds three dimensional parts 

by using a laser to selectively sinter (heat and fuse) a powdered 

material. The process begins with a 3D CAD file which is math-

ematically sliced into 2D cross-sections. The part is built a layer at a 

time until completed. Parts can be created from a range of powder mate-

rials, including Nylon-11 and Nylon-12 polyamides, or nylons with fillers such 

as glass beads, aramid or carbon fibers (to enhance physical properties), 

and metals such as tool steel, stainless steel, cobalt chrome-moly, and other 

steel alloys. Depending on the material, up to 100% density can be achieved with 

material properties comparable to those found with traditional manufacturing 

methods. While SLS production began as a way to build prototype parts early in 

the design cycle, it is now being used to manufacture end-use parts.
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• Aerospace
• Automotive
• Commercial
• Consumer
• Industrial
• Dental Copings
• Surgical Tools
• Medical Instruments 
 

SAMPLE APPLICATION DESIGNED

   AROUND THE SLS PROCESS

Every Solid Concepts SLS build is
tested and verified for total quality control.

Every Solid Concepts SLS build is
tested and verified for total quality control.

SELECTIVE LASER SINTERING

• Production Parts for Unmanned Aerial Vehicles. 

• Conformal one-piece Fuel Tanks with integrated features not possible with  

 traditional manufacturing.

• Space for wing spars and conduit lines incorporated in fuel tank wall.

• Internal baffles limit fuel movement, reduce CG shift, improves imaging.

• Mounting points and brackets can be incorporated into the design.

• Eliminate sub-assembly or use of adhesives and fasteners.

• Integrated structures often save weight over conventional 

assemblies.

• No need for tooling or inventory, order additional 

parts as needed.

SELECTIVE LASER SINTERING
• Process begins with 3D CAD data in STL file format
• STL data is “sliced” in the software
• Cross-sections are scanned and sintered with CO2 laser energy
• New layers are sintered (fused) to the preceding layers
• Completed parts are removed from the un-sintered powder
• Un-sintered powder is recycled
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Selective Laser Sintering (SLS) allows you to quickly create tough, durable parts 

that are heat and chemical resistant. They are readily joined mechanically or 

with adhesives and have an acceptable surface finish. Detailed feature defini-

tions designed into the part, coupled with high durability and long term 

stability, make SLS an excellent choice for producing both functional proto-

types and production parts without the expense of tooling.

SLS production is economically viable for low complexity designs when 

the production volume is so low that tooling expenses are hard to justify. 

At the other end of the extreme, SLS production can be economically 

viable for even large production volumes if the design is of sufficient 

complexity that it would be difficult or impossible to fabricate the part with 

any other method. 

Weight Reduction is an exceptional attribute on many SLS 

applications, particularly within the aerospace industry. The SLS 

process provides engineers with the ability to incorporate differing 

cross-section designs and integrate components into unitized structures – 

saving weight over conventional multi-part assemblies. Many applications 

making use of Solid Concepts Nylon-11 based materials have been able to 

convert what were extruded, cast or mandrel bent aluminum parts into SLS manu-

factured “drop-in” components – realizing a 30% to 50% weight reduction.

Functional Parts that are durable, heat and chemical resistant result from 

utilizing the SLS process. These par ts can be readily joined mechanically or with 

adhesives.  Secondary operations may include sealants, coatings, and metalliza-

tion through vapor deposition or electroplating processes. To get the most out of 

SLS technology, par ts should be specif ically designed for the process to make full 

use of the unique benefits of additive layer manufacturing. Your design ef for ts can 

now focus on functionalit y, allowing for more robust designs with fewer restr ictions.

Parts Consolidation is a natural by-product for companies that design for the additive 

manufacturing process. Multiple piece-parts can be designed as an integrated structure that 

leverages the benefits of SLS by combining numerous components into a single unitized assem-

bly. This reduction in part numbers will save assembly time and reduce assembly weight.

Repeatable Process Control amongst machines is critical to building consistent Selective 

Laser Sintered parts and prototypes. The structure and properties of parts made by the SLS process 

depend on both process parameters and powder characteristics. Solid Concepts has implemented 

proprietary process controls and procedures to assure consistent handling and recycling of powder 

materials for consistent build quality. These parameters include material traceability, monitoring the 

mixing and testing of powder prior to builds, monitoring the thermal process during the build, and 

post-process testing of tensile bars to assure the quality and repeatability of every SLS build.

Direct Digital Manufacturing (DDM) is the SLS process for rapid manufacturing of 

functional parts direct from digital data without tooling. DDM eliminates the cost of creat-

ing, maintaining, storing and transporting expensive tooling while providing you with a 

virtual, on-demand inventory that's just a telephone call away. DDM designed SLS 

components can often be implemented as a “drop-in” parts replacement technol-

ogy. DDM can also be cost effective if a design is subject to change during 

production and avoids the costs and delays needed for additional tooling.

Production Aerospace Expertise is critical to many of our custom-

ers. Solid Concepts has assembled an exper t team with critical SLS 

process knowledge for aerospace applications using DDM for 

production f light hardware. If you have an aerospace application 

you’ll want to call on the experience of our SLS Business 

Development Manager, and see your project through with 

one of our experienced Aerospace Project Engineers. 

This duct assembly included five custom 
components, 15 fasteners, adhesives and 
multiple assembly steps prior to being 
redesigned for SLS production.

Redesign allowed for a single SLS production part, resulting in fewer 
components, reduced weight, increased strength and no need for 
assembly. The part can now be ordered as needed without meeting 
production minimums and storing excess inventory.
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• Post-preparation with infiltration, sealants, coatings,  

   primer/surfacer, and/or sanding.

• Surface finishes from 500 to 32 microinches.

• Painting in clear or color – matte to glossy.

• Functional Metallization for EMI/RFI Shielding with 

   Electroplate, PVD, Conductive Paints.

• Decorative Metallization for Cosmetic Appear-

   ances with Electroplate or PVD with 70 different 

   metals in four different finishes.

• Exo-Skeletal Metal Strengthening up to 4X  

   increased strength and up to 7X stiffness.

SLS FINISHING OPTIONS
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Moisture
Absorp-

tion -
(24 Hours,

23˚C)

NYLON 12 PA*
Nylon 12

NYLON 12 AF*
Aluminum Filled Nylon 12 

NYLON 12 GF*
Glass Filled Nylon 12

NYTEK™ 1200 CF**
Carbon Filled Nylon 12

Color

White

Grey
Metallic

Light
Grey

Black

Density 

0.034 lb/in3

(0.95 g/cc)

0.049 lb/in3

(1.36 g/cc)

0.045 lb/in3

(1.40 g/cc)

0.036 lb/in3

(1.01 g/cc)

Elongation 
at Break

15% - 25%

2.5% - 4.5%

3.5% - 6%

2.3 - 5.6%

Flexural
Modulus

Heat 
Deflection
Temp. @
66 psi 

351 - 356˚F
(177 - 180˚C)

350 - 356˚F
(177 - 180˚C)

347 - 354˚F
(175 - 179˚C)F

342 - 352˚F
(172 - 178˚C)

Tensile 
Modulus

232,060 -
 268,320 psi

(1,600 - 1,850 MPa)

529,390 -
572,900 psi

(3,650 - 3,950 MPa)

428,625 - 
590,000 psi

(3,300 - 4,068 MPa)

650,000 -
1,061,000 psi

(4,482 - 7,320 MPa)

Flexural
Strength

Izod Impact
Strength
(notched
@23˚C)

0.6 ft-lb/in
(32 J/m)

63 ft-lb/in
(336 J/m)

0.8 ft-lb/i
(41 J/m)

1.18 ft-lb/in
(63 J/m)

0.7 ft-lb/in
(37 J/m)

5.8 ft-lb/in
(310 J/m)

Izod Impact
Strength

(unnotched 
@23˚C) 

2.3 ft-lb/in
(123 J/m)

Heat 
Deflection
Temp. @
264 psi 

187 - 203˚F
(86 - 95˚C)

232˚F
(111˚C)

230 - 273˚F
(110 -134 ˚C)

228 - 347˚F
(109 - 175˚C)

0.0041

0.0035

0.012

0.012

0.012

Tensile
Strength

DURAFORM HST* 
Glass Fiber Filled Nylon 12  

Very
Light
Grey

0.045 lb/in3

(1.25 g/cc)
2.7% - 4.3%

421,000 -
831,000 psi

(2,900 - 5,425 MPa)

10,445 -
11,025 ps

(72 - 76 MPa)

15,968 -
19,000 psi

(110 - 131 MPa)

9,275 -
12,900 psi

(64 - 89 MPa)

276 - 355˚F
(135 - 179˚C)

354 - 363˚F
(135 - 184˚C)

NYTEK™ 1100 B*
Black Nylon 11 

Black 0.038 lb/in3

(1.04 g/cc)
12.0 - 45.0%

302 - 325˚F
(150 - 163˚C)

202,000 -
275,000 psi

(1,390 - 1,900 MPa)

195,000 psi
(1,345 MPa)

1.30 ft-lb/in
(70 J/m)

111 - 131˚F
(44 - 55˚C)

NYTEK™ 1100*
White Nylon 11

Trans-
lucent
White 

Trans-
lucent
White 

0.038 lb/in3

(1.04 g/cc)
12.0 - 45.0%

302 - 325˚F
(150 - 163˚C)

202,000 -
275,000 psi

(1,390 - 1,900 MPa)

1.30 ft-lb/in
(70 J/m)

26 ft-lb/in
(1,370 J/m)

26 ft-lb/in
(1,370 J/m)

111 - 131˚F
(44 - 55˚C)

6,090 -
7,250 psi

(42 - 50 MPa)

6,240 -
7,110 psi

(43 - 49 MPa)

6,530 psi
(45 MPa)

7,250 -
11,310 psi

(50 - 78 MPa)

4,500 -
7,350 psi

(31 - 51 MPa) 

5,950 -
7,600 psi 

(41 - 52 MPa) 

5,600 -
6,700 psi 

(39 - 46 MPa) 

5,950 -
7,600 psi

(41 - 52 MPa)  

Flamm-
ability 

FR-106 † 
FAR 25.853
Fire Retardant Nylon 11

0.039 lb/in3

(1.07 g/cc)
21 - 38%

160,995 -
198,705 psi

(1,370 - 
1,110 MPa)

413,200 -
456,800 psi

(2,850 -
3,150 MPa)

319,000 psi
(2,200 MPa)

810,000 -
906,200 psi

(5,585 -
3,447 MPa)

381,000 -
660,000 psi

(2,625 -
4,550 MPa)

126,000 -
205,000 psi

(869 -
1,413 MPa)

126,000 -
205,000 psi

(869 -
1,413 MPa)

195,000 psi
(1,345 MPa)

Passes FAR
25.853  12 &
60-second
Burn Time

SLS 
POLYAMIDES

N/A

N/A

N/A

N/A

N/A

N/A

N/A

As Processed
Surface
Finished

300 - 400 Ra
(7.6 - 10.2 µm)

300 - 400 Ra
(7.6 - 10.2 µm)

200 - 300 Ra
(5.1 - 7.6 µm)

150 - 250 Ra
(3.8 - 6.4 µm)

150 - 250 Ra
(3.8 - 6.4 µm)

350 - 500 Ra
(8.9 - 12.7 µm) 

350 - 500
Ra

(8.9 - 12.7 µm) 

350 - 500 Ra
(8.9 - 12.7 µm) 

Unfilled SLS materials have anisotropic properties (X>Z) that may vary 
and should not be used for structural applications without validation or 
testing. Solid Concepts X-Axis data is for comparative purposes only; 
values have been normalized on a 0-10 point scale. 

Filled SLS materials have anisotropic properties (X>>Z) that may vary 
and should not be used for structural applications without validation or 
testing. Solid Concepts X-Axis data is for comparative purposes only; 
values have been normalized on a 0-10 point scale.

SLS POLYAMIDE PROPERTIES

Tensile Strength
(5,900-6,961 PSI)

El
on

ga
tio

n
(1

0-
45

%
)

Flexural Modulus
(126,000-195,000 PSI)

H
ea

t D
ef

le
ct

io
n

(1
10

-1
87

˚F
 @

 2
64

 p
si

)

Nylon 12 PA

NyTek™ 1100

FR-106

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

Flexural Modulus
(435,113-810,000 PSI)

H
ea

t D
ef

le
ct

io
n

(2
30

-3
50

 ˚F
 @

 2
64

 p
si

)

El
on

ga
tio

n
(3

.3
-4

.3
%

)

Tensile Strength
(5,600-8,500 PSI)

Nylon 12 AF

Nylon 12 GF

DuraForm HST

NyTek™ 1200 CF

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

Standard Technical Details for Accuracy and Tolerances
Nylon 12 Materials (Nylon 12 PA, Nylon 12 AF, Nylon 12 GF): SLS Standard prototype part extent and feature toler-
ance for Nylon 12 based materials is +/- 0.015”, or +/- 0.002”/”, whichever is greater. Minimum wall thickness is 
0.030” for Nylon 12 PA and Nylon 12 GF, 0.040” for Nylon 12 AF. Tighter tolerances and wall thicknesses are pos-
sible with secondary operations/builds.

NyTek™ 1200 CF Material:  Standard prototype part extent and feature tolerance for NyTek™ 1200 CF is +/- 
0.015”, or +/- 0.002”/”, whichever is greater. Minimum wall thickness is 0.040”. Tighter tolerances and wall thick-
nesses are possible with secondary operations/builds.

DuraForm HST Material: Standard prototype part extent and feature tolerance for DuraForm HST is +/- 0.015”, 
or +/- 0.002”/”, whichever is greater. Minimum wall thickness is 0.030”. Tighter tolerances and wall thicknesses 
are possible with secondary operations/builds.

NyTek™ 1100 Materials: (NyTek™ 1100 and Nytek™ 1100 B): SLS Standard prototype part extent and feature 
tolerance for Nylon 11 based materials is +/- 0.020”, or +/- 0.003”/”, whichever is greater. Minimum wall thickness 
is 0.040”. Tighter tolerances and wall thicknesses are possible with secondary operations/builds.

FR-106 Material: Standard prototype part extent and feature tolerance for FR-106 is +/- 0.020”, or +/- 0.003”/”, 
whichever is greater. Minimum wall thickness is 0.040”. Tighter tolerances and wall thicknesses are possible with 
secondary operations/builds.

Mechanical property data obtained from supplier data sheets. **Mechanical property data obtained from independent tests performed by an outside lab.
Methods: 14 CFR 25.853(a), Amendment 25-83, Appendix F, Part I. Boeing’s test method BSS 7230, Revision H, Method F1. Airbus Industries test method AITM 2.0002A, Issue 1
Specifications: 14 CFR 25.853(a), Amendment 25-83, Appendix F, Part-I. BSS 7230, Revision H, Figure 12, F. Airbus Industries ABD003 1, Issue F, Paragraph 7.1.1.

†
*

UNFILLED SLS POLYAMIDES

FILLED SLS POLYAMIDES
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tion -
(24 Hours,
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12,900 psi

(64 - 89 MPa)

276 - 355˚F
(135 - 179˚C)

354 - 363˚F
(135 - 184˚C)

NYTEK™ 1100 B*
Black Nylon 11 

Black 0.038 lb/in3

(1.04 g/cc)
12.0 - 45.0%

302 - 325˚F
(150 - 163˚C)

202,000 -
275,000 psi

(1,390 - 1,900 MPa)

195,000 psi
(1,345 MPa)

1.30 ft-lb/in
(70 J/m)

111 - 131˚F
(44 - 55˚C)

NYTEK™ 1100*
White Nylon 11

Trans-
lucent
White 

Trans-
lucent
White 

0.038 lb/in3

(1.04 g/cc)
12.0 - 45.0%

302 - 325˚F
(150 - 163˚C)

202,000 -
275,000 psi

(1,390 - 1,900 MPa)

1.30 ft-lb/in
(70 J/m)

26 ft-lb/in
(1,370 J/m)

26 ft-lb/in
(1,370 J/m)

111 - 131˚F
(44 - 55˚C)

6,090 -
7,250 psi

(42 - 50 MPa)

6,240 -
7,110 psi

(43 - 49 MPa)

6,530 psi
(45 MPa)

7,250 -
11,310 psi

(50 - 78 MPa)

4,500 -
7,350 psi

(31 - 51 MPa) 

5,950 -
7,600 psi 

(41 - 52 MPa) 

5,600 -
6,700 psi 

(39 - 46 MPa) 

5,950 -
7,600 psi

(41 - 52 MPa)  

Flamm-
ability 

FR-106 † 
FAR 25.853
Fire Retardant Nylon 11

0.039 lb/in3

(1.07 g/cc)
21 - 38%

160,995 -
198,705 psi

(1,370 - 
1,110 MPa)

413,200 -
456,800 psi

(2,850 -
3,150 MPa)

319,000 psi
(2,200 MPa)

810,000 -
906,200 psi

(5,585 -
3,447 MPa)

381,000 -
660,000 psi

(2,625 -
4,550 MPa)

126,000 -
205,000 psi

(869 -
1,413 MPa)

126,000 -
205,000 psi

(869 -
1,413 MPa)

195,000 psi
(1,345 MPa)

Passes FAR
25.853  12 &
60-second
Burn Time

SLS 
POLYAMIDES

N/A

N/A

N/A

N/A

N/A

N/A

N/A

As Processed
Surface
Finished

300 - 400 Ra
(7.6 - 10.2 µm)

300 - 400 Ra
(7.6 - 10.2 µm)

200 - 300 Ra
(5.1 - 7.6 µm)

150 - 250 Ra
(3.8 - 6.4 µm)

150 - 250 Ra
(3.8 - 6.4 µm)

350 - 500 Ra
(8.9 - 12.7 µm) 

350 - 500
Ra

(8.9 - 12.7 µm) 

350 - 500 Ra
(8.9 - 12.7 µm) 

Unfilled SLS materials have anisotropic properties (X>Z) that may vary 
and should not be used for structural applications without validation or 
testing. Solid Concepts X-Axis data is for comparative purposes only; 
values have been normalized on a 0-10 point scale. 

Filled SLS materials have anisotropic properties (X>>Z) that may vary 
and should not be used for structural applications without validation or 
testing. Solid Concepts X-Axis data is for comparative purposes only; 
values have been normalized on a 0-10 point scale.

SLS POLYAMIDE PROPERTIES

Tensile Strength
(5,900-6,961 PSI)

El
on

ga
tio

n
(1

0-
45

%
)

Flexural Modulus
(126,000-195,000 PSI)

H
ea

t D
ef

le
ct

io
n

(1
10

-1
87

˚F
 @

 2
64

 p
si

)

Nylon 12 PA

NyTek™ 1100

FR-106

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

Flexural Modulus
(435,113-810,000 PSI)

H
ea

t D
ef

le
ct

io
n

(2
30

-3
50

 ˚F
 @

 2
64

 p
si

)

El
on

ga
tio

n
(3

.3
-4

.3
%

)

Tensile Strength
(5,600-8,500 PSI)

Nylon 12 AF

Nylon 12 GF

DuraForm HST

NyTek™ 1200 CF

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

Standard Technical Details for Accuracy and Tolerances
Nylon 12 Materials (Nylon 12 PA, Nylon 12 AF, Nylon 12 GF): SLS Standard prototype part extent and feature toler-
ance for Nylon 12 based materials is +/- 0.015”, or +/- 0.002”/”, whichever is greater. Minimum wall thickness is 
0.030” for Nylon 12 PA and Nylon 12 GF, 0.040” for Nylon 12 AF. Tighter tolerances and wall thicknesses are pos-
sible with secondary operations/builds.

NyTek™ 1200 CF Material:  Standard prototype part extent and feature tolerance for NyTek™ 1200 CF is +/- 
0.015”, or +/- 0.002”/”, whichever is greater. Minimum wall thickness is 0.040”. Tighter tolerances and wall thick-
nesses are possible with secondary operations/builds.

DuraForm HST Material: Standard prototype part extent and feature tolerance for DuraForm HST is +/- 0.015”, 
or +/- 0.002”/”, whichever is greater. Minimum wall thickness is 0.030”. Tighter tolerances and wall thicknesses 
are possible with secondary operations/builds.

NyTek™ 1100 Materials: (NyTek™ 1100 and Nytek™ 1100 B): SLS Standard prototype part extent and feature 
tolerance for Nylon 11 based materials is +/- 0.020”, or +/- 0.003”/”, whichever is greater. Minimum wall thickness 
is 0.040”. Tighter tolerances and wall thicknesses are possible with secondary operations/builds.

FR-106 Material: Standard prototype part extent and feature tolerance for FR-106 is +/- 0.020”, or +/- 0.003”/”, 
whichever is greater. Minimum wall thickness is 0.040”. Tighter tolerances and wall thicknesses are possible with 
secondary operations/builds.

Mechanical property data obtained from supplier data sheets. **Mechanical property data obtained from independent tests performed by an outside lab.
Methods: 14 CFR 25.853(a), Amendment 25-83, Appendix F, Part I. Boeing’s test method BSS 7230, Revision H, Method F1. Airbus Industries test method AITM 2.0002A, Issue 1
Specifications: 14 CFR 25.853(a), Amendment 25-83, Appendix F, Part-I. BSS 7230, Revision H, Figure 12, F. Airbus Industries ABD003 1, Issue F, Paragraph 7.1.1.

†
*

UNFILLED SLS POLYAMIDES

FILLED SLS POLYAMIDES
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