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Waterjet cutting

K+D AG

Our CNC-controlled system cuts the material with consistently high precision and without any material stress, using a jet of
water that is barely thicker than a human hair. There is no deformation and no contamination of the cut surfaces.

Minimum dimensions:

Maximum dimensions:

Wall thickness: 2mm
Internal: 1x1Tmm 21 mm
External: 3x3mm 23 mm

Internal: 1400 x 1400 mm

External: 2500 x 2500 mm

Height (H) - Plastic:  With water: Up to 8 mm
Abrasive: Up to 25 mm

Tolerance range — Elastomers:
H:0,3-5mm Dims.: +/- 0,2 mm | H: +/- 10 % - 20 %
H:51-10mm  Dims.+/- 04 mm |H:+/- 10 % - 20 %

Tolerance range — Plastics:
H:03-5mm  Dims.+/- 0,2 mm |H:+/-0,5 mm
H:51-15mm  Dims.:+/- 0,4 mm | H: +/- 0,5 mm

Height (H) - Rubber: 15 mm

Notes:

Graphite is not suitable for waterjet cutting. Method
suitable for water-resistant materials only. For material
thicknesses of 5 mm or greater, a slight deformation
(typically “cone shaped”) may result.

Cutting plotter

Based on digital inputs, our cutting plotter can cut any shape quickly and easily using a guided knife.
Depending on the material being cut, the knife can be made to oscillate for easier cutting.

Minimum dimensions:

Maximum dimensions:

Wall thickness: 4 mm
Internal o: 2 x sheet thickness
External : 4x4 mm 24 mm

Internal: 1400 x 1900 mm
External: 1500 x 2200 mm
Height (H) — Plastic: 0.5 mm

Height (H) — Rubber: 8 mm

Tolerance range — Elastomers:
H:03-3,0mm Dims.:+/-0,25mm |H: +/- 10 % - 20 %

Tolerance range — Plastics:
H:0,1-1,5mm Dims.:+/- 0,25 mm | H: +/- 0,5 mm

Note:
Elastomers can be cut with a very fine sealing edge.
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Die-cutting / Stamping

K+D AG

Using our reliable punching (die-cutting) machines we can work with all non-metallic materials, efficiently and
precisely — including elastomers, plastics and soft fibrous materials in particular.

Minimum dimensions:

Maximum dimensions:

wall thickness: 2.5 mm
Internal @: 2mm
External @: 3mm

Internal @: 1 mm
External g: 240 mm
Height (H) — Plastic: 3mm
Height (H) — Rubber: 8 mm

Tolerance range — Elastomers:

OD:+/-03mm ID:+/-03mm H:+/-10%-20%

The thicker the material, the more concave the cut sides.

Tolerance range — Plastics:

OD:+/-03mm ID:+/-0,3mm H:+/-15%

Note:

Outer and inner diameters can be selected in
millimetre increments. For intermediate diameters
(e.g. 10.5 mm), please contact us to discuss.

CNC turning

Our special lathes for plastics and elastomers can be used to produce all variations of components and seals.

Minimum dimensions:

Maximum dimensions:

Wall thickness — Plastic: 1T mm
Wall thickness — Rubber: 2 mm
Internal @: 6 mm
External @: 5 mm (max. 2 mm lang)

Internal @: 650 mm
External o: 680 mm
Height (H) — Plastic: 30 mm
Height (H) — Rubber: 30 mm

Tolerance range — Elastomers:

>3 8mm OD/ID +/- 0,2 mm | H: +/- 0,2 mm
> @250 mm OD/ID +/- 0,4 mm | H: +/- 0,2 mm
> 400 mm OD/ID +/- 0,5 mm | H: +/- 0,2 mm

Tolerance range — Plastics:

>3 8mm OD/ID +/- 0,1 mm | H: +/- 0,1 mm
> @400 mm OD/ID +/- 0,2 mm | H: +/- 0,1 mm
Notes:

Articles must be round. Undercuts not possible.
O-ring cord diameter must be at least 1.5 mm.
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CNC milling

Using our CNC milling equipment, we machine materials into the shape you want. Our modern CNC machines
can be used with all plastics and some elastomers.

Minimum dimensions: Maximum dimensions:

Wall thickness — Plastic: 2mm Outer volume: 500 x 300 x 300 mm
Wall thickness — Rubber: 90 Sh A

Internal @: 6 mm

External @: 5mm

Tolerance range — Plastics:

> 8 mm +/-0,15 mm H:+/-0,1 mm
> 250 mm +/-0,2 mm H:+/-0,1 mm
Note:

Manufacturability must be clarified in detail.

Multi Jet Fusion 3D printing

Multi Jet Fusion, or MJF for short, is a new powder-based 3D printing process that is used to produce high-resolution,
precisely dimensioned 3D objects with low porosity and high surface quality. In contrast to Selective Laser Sintering (SLS),
MJF does not involve the use of laser radiation, making a higher level of detail accuracy possible.

Technical parameters

Max. dimensions: 330x240 x 185 mm
Layer thickness: 0.08 mm
Min. wall thickness (X- / Y-direction): 0.5 mm
Min. wall thickness (Z-direction): 0.5 mm
Recommended wall thickness (X-, Y- Z-direction): >1.5 mm
Min. wall spacing: 0.5mm
Min. distance between parts: 0.7 mm
Resolution: 1200 dpi
Min. writing size: 24 mm
Detail accuracy: 0.1 mm
Tolerance range: = +/- 0,25 % (min. +/- 0,15mm)
Notes:

During 3D printing of components in any colour, details such as labels, logos, instructions or QR codes can be printed
onto the components. Does not require any support material. Almost any geometry can be realised. Closed cavities
should be avoided as these will be filled. Holes less than 2.6 mm across and more than approx. 50 mm deep may contain
very compact residual powder that cannot be removed by standard post-processing, so additional mechanical post-
processing may be required.
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PolyJet 3D printing

PolyJet is a generative manufacturing process. Thanks to a microscopically fine layer resolution with an accuracy
of up to +/- 0.1 mm and the most extensive range of digital materials, thin walls and complex shapes can be
precisely produced.

Technical parameters

Max. dimensions: 490 x 390 x 200 mm

Layer thickness: 0.024 mm

Min. wall thickness (X- / Y-direction): 0.5 mm v
Min. wall thickness (Z-direction): 0.5 mm Py
Recommended wall thickness (X-, Y- Z-direction): >1.3 mm

Min. wall spacing: 0.5mm

Min. distance between parts: 0.5mm

Resolution: 600 dpi

Min. writing size: 2.1 mm

Detail accuracy: 0.1 mm

Tolerance range: >+/-0,1 mm

Notes:

For an optimal result, walls should be at least 1.3 mm thick.

Closed cavities should be avoided as these will be filled. Support material is removed as far as possible.

Selective Laser Sintering 3D printing

Selective Laser Sintering, or SLS for short, is a 3D printing process in which powder is precisely melted on using a laser.

Technical parameters

Max. dimensions:: 650 x 330 x 560 mm

Layer thickness: 0.1t0 0.14 mm

Min. wall thickness (X- / Y-direction): 0.5 mm

Min. wall thickness (Z-direction): 0.5 mm

Recommended wall thickness (X-, Y- Z-direction): >1.5 mm

Min. wall spacing: 0.5 mm T

Min. distance between parts: 1.0 mm

Min. writing size: 3.5mm

Detail accuracy: 0.25 mm

Tolerance range: > +/- 0,25 % (min. +/- 0,175mm)

Notes:

Does not require any support material. Almost any geometry can be realised. Closed cavities should be
avoided as these will be filled. Support material is removed as far as possible. Holes less than 2.6 mm across
and more than approx. 50 mm deep may contain very compact residual powder that cannot be removed by
standard post-processing, so additional mechanical post-processing may be required.
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Fused Deposition Modeling 3D printing

In Fused Deposition Modelling (FDM), a strand-like plastic, a so-called “filament”, is passed through a heating
block with a nozzle which melts it, and the material is built up layer by layer.

Technical parameters
Max. dimensions: 690 x 690 x 1700 mm
Layer thickness: 0.1 mm to 0.8 mm
Min. wall thickness (X- / Y-direction): 2mm
Min. wall thickness (Z-direction): 2mm
Recommended wall thickness (X-, Y- Z-direction): 2.4 mm
Min. wall spacing: 4 mm
Min. distance between parts: 0.7 mm
Min. writing size: 3.5mm —
Detail accuracy: 0.1t0 0.6 mm T
Tolerance range: +/-0,3 mm (+/- 0.1 to +/- 1.0 mm)
Notes:
The greatest variety of materials and the least expensive process. Closed cavities should be avoided as these
will be filled. Support material is removed as far as possible. Due to the supports in the build-up direction, the
underside/inside does not have the same quality as the outer surface.

Attention:
Details are produced to the specified resolution. Angles > 45°can be printed without support.
If not specified, we will determine component orientation. Columns should be > @ 3 mm.

Wall thicknesses below 2 mm unstable (> 0.8 mm printable). No inaccessible voids.

e e

Holes must be > @ 2 mm (smaller holes drilled subsequently). Models should always be drawn at the
upper end of the tolerance range because

the materials experience shrinkage.
Strength and robustness of items produced by Fused Deposition Modelling:

As arule, we print items with a 15% to 30% degree of structure filling with a “triangular” structure type (see below).

How much loading the 3D printed object can withstand depends strongly on the degree of filling and the orientation of
the object. The way the material is deposited in layers during printing results in different abilities to resist vertical and
horizontal loads. The best tensile strength is achieved parallel to the layers. If the object will be equally loaded parallel
to and perpendicular to the layers, it can be printed at an angle of 45°.

Structure types:

Reclinear Grid Triangular Wiggle Honeycomb
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Stereolithography 3D printing

In stereolithography, or SLA for short, liquid resin is selectively hardened by means of a laser. In terms of the process, parts
produced by SLA are very similar to parts produced by Digital Light Processing (DLP) — another type of 3D printing we offer.

Technical parameters

Max. dimensions: 490 x 390 x 200 mm
Layer thickness: 0.05 mm to 0.15 mm ¢
Min. wall thickness (X- / Y-direction): 1.5 mm
Min. wall thickness (Z-direction): 1.5 mm _ _
Recommended wall thickness (X-, Y- Z-direction): >2.0 mm
Min. wall spacing: 1.5 mm
Min. distance between parts: 0.9 mm
Min. writing size: 2.1 mm
Detail accuracy: 0.1 mm
Tolerance range: from +/‘ 0,2 mm to +/' 0.2 %
Notes:

This process is especially suitable for producing items such as figures and illustrative samples.
Closed cavities should be avoided as these will be filled. Support material is removed as far as possible.

Injection moulding

In the case of injection moulding, an elastomer or a plastic is injected into a mould. This process is particularly suitable for
parts that are needed in batches of 250 or more.

Minimum dimensions: Maximum dimensions:
Outer volume: 6X6X6 mMm Outer volume: 350 x 350 x 90 mm
Wall thickness: 0.8 mm Larger on request

Tolerance range — Elastomers:

+/-0,1 mm to +/- 0,3 mm _| |_

Tolerance range — Plastics:
+/-0,08 mm to +/- 0,2 mm

Notes:

The draft angle of the mould must be taken into
account. To produce the required moulds, the use of !

the PolyJet 3D printing process may be considered. J |_
Multi-component injection moulding is possible.
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Dateiformate

STEP
STEP, or STP, is a standard for describing product data in the additive industry. A formula
can be used, for example, to describe a perfect sphere.

STL
The STL format describes the surface of a 3D body by means of triangular facets. It is not
possible to define a perfect sphere, but rather individual triangles by their coordinates.

oBJ
An OBl file is a standard 3D image format including an object’s three-dimensional
coordinates, texture maps, polygon surfaces and other information about the object.

3MF
The 3MF format comprises a 3D model that includes details of textures, mesh, colours,
materials and scaling, and a print ticket with recommended print options.

WRL
This is the modelling language for virtual reality, which can be navigated in three
dimensions and contains coordinates and colours to define every object and shape.

Parameters

3D

Resolution

Ll

STL resol. 0.0Tmm

STL resol. 0.8mm

Recommended resolution: 0.1 mm

Multi-component file

With assembled 3D data or component
combinations, it is important that all
individual models have the same zero point.

DVG/DVGW

Used to save 2D CAD drawings such as mechanical illustrations and assembly or
installation instructions.

DXF

This is very similar to the DWG format but is more compatible with other ASClI-based
programs.

PDF
The Portable Document Format is the most common format for data such as image, vector
and even 3D models.

Materialien

Plastics:
PP, PPS, PPSU, PS, PVC, PVDF, Rulon, Thordon,

2D

Resolution
Circles must not be divided into segments,
but must be exported as a polyline.

Segmente Polyline

ABS, ASA, FEP, HDPE, HIPS, LCP, PA, PAI, PBI, PC, PC-ABS, PE, PEEK, PEI, PES, PETG, PFA, PI, PLA, PMMA, POM,

Elastomers: CR, EPDM, FFKM, FPM, H-NBR, MVQ, NBR, NR, PU, Silicone, TPC, TPE, TPU, TPV in many
colours and with a wide range of hardness levels
Sheets: NT Classic, NT Unit, NT Flex, NT Chem beige/blau, BA-50, BA-GL, BA-U, Novapress 850, Novapress Universal,
Novatec Premium Il, Novamica Thermex, Novaphit SSTC, Novaphit VS, Novaphit MST,
PTFE: PTFE pure, PTFE glass, PTFE glass/Moly, PTFE carbon/graphite, PTFE bronze
Lip seals: DL 5000, DL 6000, DL 6010, DL 6020, DL 6030 NTHE
K+ D A Plastics & sealing technology
3D printing
NT K+D AG
5. Fabrikweg 10 / Postfach 267
9 CH-8634 Hombrechtikon
§ 5 NT K+D AG -
< m Your partner for seals and plastic parts
§_§ with applications all around the world. Telefon  +41(0)55 254 54 54
£ Fax +41 (0)55 254 54 55
z2 E-Mail  info@ntkd.ch
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