
Real injection molded
parts in less than 
three to five days.

DSM Somos®

1122 St. Charles Street
Elgin, IL  60120
USA
Tel:   (800) 222-7189 (USA)
Tel:   +1-847-697-0400
Fax:  +1-847-468-7785

www.dsmsomos.com

DSM Somos¤

NanoTool™

Rapid Tooling Guide 

NanoTool_RTG_final.qxp  4/26/07  2:14 PM  Page 1

                



NanoTool™

Rapid Tooling Guide 

Introduction
Rapid prototyping (RP) provides a great advantage in the
product development process because it allows engineers
to test new designs before costly tooling is created.

While the RP process is quick and accurate, resulting
parts are not made of the real plastic that will be used in
production. In some cases, this can be a concern—for
instance, when the product being tested will be subjected
to higher heats or loads than can be withstood by RP
parts. In these types of cases it can make sense to
choose Rapid Tooling with Somos NanoTool™.

Real injection molded parts in less than three to five days.
That’s the goal of design houses using NanoTool and the
stereolithography process to produce REAL plastic parts
that engineers can then test during the product design
stage. This is not production tooling, but it does give the
design engineer the ability to quickly and cost-effectively
obtain hundreds (and even thousands) of parts.

Turnaround is fast, and in many cases the cost is much 
less than what would be incurred with machined metal 
tooling—especially if the mold inserts require extensive 
EDM processing.

The following is a list of design guidelines to consider 
when purchasing injection molded parts made from
NanoTool Rapid Tooling:

1. Plastics Capabilities
The following plastics have been successfully molded 
in NanoTool molds:

Polyethylene
Polypropylene
Thermoplastic elastomers
High impact polystyrene
ABS
Polycarbonate
Glass filled nylon

2. Part Size limitations
In general, NanoTool molds are most useful for parts that
are less than 4” in size (see examples of parts in Appendix).
Industries using parts of this size may include: consumer
products, medical, electronics and automotive. For 
parts larger than this, please consult with your design 

house whether it makes sense to use NanoTool Rapid Tooling
or machined aluminum or steel tooling.   

3. Feature Guidelines
Ribs: no less than 1/16”
Bosses need to be tapered by at least 3°
Maximum height to diameter ratio 3:1
Draft angle, minimum of 2°

4. Radius Capabilities
The radius capabilities of tools made from stereolitho-
graphy are generally better than those made from CNC 
machining. Sharper corners are possible (see photo at right)
without the need for secondary machining steps—however,
sharp radii tend to decrease the life of the tool.

5. Side Action Support (hand loaded cores)
NanoTool rapid tooling is not limited to simple straight pull
designs. Parts with hand loaded cores are commonly and 
cost-effectively injection molded with this tooling method.

6. Aesthetics
NanoTool Rapid Tooling is made via the stereolithography
process. As such parts will not have the exact same 
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ABS
(Figure 2)

Paramount Industries delivered 700 ABS parts to a
consumer products customer.

ABS
(Figure 3)

The University of Kentucky Center for Manufacturing
(www.mfg.uky.edu) quickly turned around this trim
plate made from ABS.

Thermoplastic Elastomer
(Figure 4)

Laser Reproductions (www.laserrepro.com) used
SL rapid tooling with a hand loaded core to deliver
thermoplastic elastomer pieces to a medical device
company.

Polypropylene
(Figure 5)

One consumer products company regularly uses
NanoTool™ rapid tooling to produce polypropylene
parts with living hinges.
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may be necessary to accommodate the proper ejection 
of the plastic piece.

All of the above mentioned modifications can be handled
by a qualified design house that is experienced with 
NanoTool Rapid Tooling.

Mold Building
• Building molds on a stereolithography machine should
be done in accordance with the DSM Somos® Users’
Guide for NanoTool.

• Choosing the proper orientation for building a mold is
important and will be highly dependent on the mold size
and configuration.  

• Building mold inserts with the core and cavity facing up
will minimize build time, but may add more finishing time
to the process. If the inserts are built in this orientation, 
it is recommended that one or two layers be added to
the mating surfaces. These layers can be machined off 
to ensure complete shutoff and to minimize flashing.

• For molds with curved surfaces and/or non-flat parting
lines, it is recommended that the inserts be built standing
on edge. This will increase the build time, but minimize 
finishing time.

• Layer thickness should be chosen based on the re-
quired level of detail. The best results have been obtained
using the high resolution feature on a 3D Systems Viper™

stereolithography machine—however, most injection 
molded part requirements can be met using 0.004” 
layer thickness. 

• For use in injection molding machines, mold inserts
should be designed to fit into standard steel or aluminum
MUD frames. The inserts should be built slightly oversized
so that they can be machined for an exact fit into the
frames. More on this in the next section.

Mold Preparation
• Machining:  in order to use composite mold inserts, they
should be machined to fit tightly into steel or aluminum MUD
frames. A tight fit is extremely important to prevent the inserts
from expanding and possibly cracking during use. 

Since composite resins contain ceramic particles, grinding is 
an excellent method for squaring off the inserts. Machining can
also be performed using carbide tools. Standard tools made 
of tool steel will also work, but they will have very short lives. 

For milling, it is recommended to use three- or four-flute 
end mills. These should be used at high spindle speeds and
slow feed rates. This will minimize breakout. Cutting depths 
of 0.020-0.030 inch are possible under these conditions. 

Oil based lubricants and coolants should be avoided. 
A mixture of dishwashing liquid and water works very 
well and permits easy cleanup.    

• The mating surfaces of the mold inserts should only protrude
above the MUD frame surfaces by 0.001” - 0.002”. Maximum 
is 0.020”.

• Finishing: after machining the mold inserts, they should
be sanded and polished as necessary to achieve the
required surface finish. It is best to remove all layer lines
that could prevent parts from being ejected properly.
Commercially available sandpapers work well, and both
wet and dry sanding will work.  

For polishing, it is recommended to use water-based 
compounds, as they are easy to remove and leave no
residue. A good product for polishing is Wrights Silver
Cream. It is available in many supermarkets and made by:

J.A. Wright Company
P.O. Box 566
Keene, NH 03431
1-800-922-2625
www.jawright.com

• Surface-treatment: for molding many plastics, it is recom-
mended that the molding surfaces of the inserts be treated
to minimize the possibility of the plastic sticking to the
inserts and damaging them. It is possible to eliminate this
step for simple mold designs, but at the present time it 
is recommended that the treatment be performed except
when molding polyethylene, polypropylene, or thermoplastic
elastomers.

The surface treatment process will add one day to the turn-
around time of receiving your real injection molded parts.

Molding
Since NanoTool is a ceramic-like material that does not 
dissipate heat as quickly as metal molds do, the cycle 
time will be longer as compared to either steel or aluminum
tooling. This is because the thermal conductivity of the
composite resin is considerably lower than that of either
steel or aluminum, so heat cannot be as easily removed. 

The cycle time for NanoTool™ Rapid Tooling will normally 
be between 60 and 120 seconds. Cooling times are
dependent on part size, geometry, wall thicknesses and 
the kind of plastic being molded. Note that this tooling
method is not for production quantities therefore cycle 
time is not as important as the overall turnaround time. 
This method will quickly and cost effectively produce real
injection molded parts in quantities ranging from 1-100,
and in many cases greater than 1000.
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Stereolithography makes sharper 
corners possible without the need 
for secondary machining steps

appearance one would get with CNC machined tooling.
Depending on how the molds are built and finished, parts
will have a matte to glossy finish. The benefit is that the
engineer receives real injection molded parts in production
materials in three to five days!

7. Molding Guideline Reference Material
DSM Engineering Plastics has put together an excellent 
52-page design guide that covers every aspect of injec-
tion molding from part design to mold design. The web
link to this guide is: 

http://www.dsm.com/en_US/downloads/dep/design-
broch05USweb.pdf

NOTE: The following sections are meant to provide infor-
mation to the design engineer on the special precautions 
necessary for building molds and producing parts via the
SL rapid tooling method. Because NanoTool™ is a ceramic-
like material mold, designs may need slight adjusting in
such areas as gate size, draft angles, etc.

Mold Design
• Composite resins such as NanoTool are somewhat 
brittle, so this must be taken into account when designing
the mold. Tall features and thin-walled details that would
work well in steel or aluminum might fail when made of a
composite resin. It is recommended that features such as
these be made of metal and inserted into the molds. 

• Stereolithography with composite resins provides high 
levels of accuracy. For this reason, it is recommended that
ejector pinholes be built into the molds. These pinholes
should be built slightly undersized and then later reamed
to exact size.

• Areas such as gates should be made of steel if wear 
is anticipated due to the mold design or the projected
number of parts. This is especially important if glass-filled
plastics will be molded.

• Gates may need to be larger than normal, and the mold
inserts may need to be more vented.

• Draft angles may need to be increased. A minimum 
draft angle of 2° is preferred and, in some cases, more 

• Controlling Heat Buildup: to control the heat buildup
of the tool, mold temperature controllers should be 
run at 60-70% of the normal setting for metal tooling.
For instance, if water cooling lines are normally run at 
180°F for metal tools, the lines should be run at 110°F 
for NanoTool molds.

Another method of controlling the heat buildup and
decreasing cycle time is by reducing the temperature 
of the mold and increasing the injection pressure. Note
that this should be done carefully to prevent damage 
to the mold. Start with 50% of the pressure required 
for an aluminum tool and increase incrementally 
from there.

Appendix
Appendix of actual parts molded from 
SL Rapid Tooling

To find a list of design houses 
running SL Rapid Tooling, 
contact DSM Somos 
at +1-847-468-7741 or visit:
www.dsmsomos.com today.

Glass Filled Nylon
(Figure 1)

Paramount Industries (www.paramountind.com) needed
to deliver two glass filled nylon parts to an industrial tool
designer so that he could quickly test a potential fix on 
an existing design while the production tooling was being
made. The designer could not use RP parts nor cast 
urethane because of the high heat requirements of the
test pieces. The parts were molded using SL Rapid
Tooling and were well within the 0.005” spec.
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