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 When considering the pros and cons of rapid prototyping (RP) 
and CNC technology the choice generally will be based on the project 
at hand but what aspects of these manufacturing methods must be 
considered before the completion of the pre-manufacturing design 
process and could manufacturing costs and time be reduced by fully 
understanding what both options of manufacturing can offer. 

 Prototyping methods have developed quite significantly in the 
past 15 years and though RP technologies offered an obvious speed 
advantage in the past, RP was limited by accuracy and material property
issues. These issues are no longer the case and with the development of
CNC over the last few decades the RP technology industry have put 
considerable investment keeping a seat at the manufacturing table. 
Today RP technologies should not be cast aside as a method from the
past that has now evolved into CNC, it's important to understand what 
both methods currently offer in order to choose the right tool for the job
 and stay under budget. The following guidelines will aid in the selection 
process.
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A Comparison between rapid 
prototypeing and CNC technology 

Maximum Part Size
RP: 
 24x36x20 in. (600 x 900 x 500 mm)
Although commercially available 
units may not be able to handle an 
instrument panel or bumper, the available 
build envelopes are suitable for 
the majority of consumer and industrial 
products. Should a part be too large for the 
system, it can be constructed in sections 
and glued. An important consideration 
is the impact of size on time. Larger parts
take longer to build.
CNC: 
 The size is only limited to the size 
of the machine from small CNC units 
next to the computer monitor to large 
systems building planes, CNC machining 
will mill parts and molds of any size. The 
bigger the project the bigger the CNC 
machine required.

Materials
RP: Limited
 RP is often discarded due 
to the material property limitations 
but today the RP industry  material 
list includes metals, plastics, ceramics 
and composites. Yet, the selection is 
still somewhat limited. 
CNC: Nearly unlimited
 Aside from gas, CNC wil mill 
pretty much any material, aerospace 
companies will not  be considering RP 
in the near future.

Part Complexity
RP: Unlimited
 If it built in the computer it can be 

cost issues, this is always going to be the 
advantage of RP production.
CNC: Limited
 In general, only straight lines and 
circular arcs are understood by machines 
in older machines. Restriction to the XYZ 
planes is also common so the actual 
machines in question are as important as 
the technology itself in the selection of 
what to use. CNC is also limited by cost 

can cut any form, it does not come 
without long hours of programing from 

tool changes during the process.

Accuracy
 The key to really understand this 
aspect of the two manufacturing methods 
is not necessarily the numerical representation 
of a cut. Though CNC will always hold the the 
most accurate cuts if RP and CNC go head to 

accuracy to save time and cost, unlike with 
RP the option of ultimate accuracy is there 
but rarely used.

RP: 0.005 to 0.030 in. (0.125 to 0.75 mm)
CNC: 0.0005 to 0.005 in. (0.0125 to 0.125 mm)

Accuracy of Surface Finish
RP: Ra 100 to 600 in. (2.5 to 15 microns)
CNC: Ra 20 to 200 in. (0.5 to 5 microns)


