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WHITE PAPER: WHAT YOU NEED TO KNOW ABOUT 
3D PRINTING

Why 3D Printing is Necessary

During the last decade 3D printing 
(also referred to as additive  
manufacturing and rapid prototyping) 
has made a successful transition in 
availability to more users and has 
become a useful tool to a variety  
of industries.

Today there are a variety of devices available ranging  
from consumer based 3D printers, costing under $5,000 
to professional grade equipment that’s perfect for 
prototyping and short run manufacturing – ranging in 
cost between $25k and $100k. Finally, there is production 
grade equipment, costing hundreds of thousands – if 
not millions – of dollars that is being used by a variety of 
mechanical and manufacturing concerns, such as health 
care providers, aerospace and automotive companies, 
jewelers and many others who are incorporating additive 
manufacturing technology into their daily workflow.

The benefits of professional modeling using 3D printing 
include the ability:

• to quickly evaluate physical prototypes or models
with minimal tooling and setup

• choose a variety of materials and colors to enhance
the model’s appearance, more closely representing
the “real-world” design or product

• use existing 3D CAD designs to produce the model
• save money and time in modeling and prototyping

Among the industries taking advantage of 3D printing 
– the AEC market benefits greatly from the ability to
display and evaluate design options quickly and cost
effectively. 3D printing is used to generate models such
as single family homes and multi-residential units; office
buildings; floor plans layouts and interior designs; MEP,
HVAC and other building systems; land, terrain and site

development; bridges and other civil  infrastructure – all 
from exiting designs available in popular software tools 
such as Revit, SketchUp, and AutoCAD.

What exactly is 3D Printing?

Wikipedia defines 3D printing, also known as additive 
manufacturing, as “any of various processes for making a 
three-dimensional object of almost any shape from a 3D 
model or other electronic data source primarily through 
additive processes in which successive layers of material 
are laid down under computer control.” 

Manufacturing has been using this technology and these 
miniature models of their products to improve their 
productivity and product quality for a while now. Fields 
like jewelry, industrial design, architecture, construction, 
automotive, aerospace, dental/medical industries, 
education, geographic information systems and civil 
engineering all employ this technology.  

AEC, while traditionally slow to adapt new technology is 
coming to grips with the necessity of 3D printing in order 
to stay competitive.

Reduction of Labor and Waste

3D printing can reduce both labor and time waste by 
using the creative talents of your staff for the design 
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process rather than for the correction of design flaws.  
Your employees know the purpose of the building and the 
tenants it will serve.    

Using a 3D printer lets them make design adjustments 
quickly and economically.

3D Printing is a Better Way

While a BIM model can provide a “virtual” 3D model, for 
presentation purposes, a physical scale model is still a 
necessity.  The traditional way of making architectural 
models by hand was both time consuming and expensive.  

3D printing provides a scale model in just a few days and 
far less cost.  

Furthermore, 3D printing can be used to prototype 
unique design features, such as balustrades, saving both 
time and money prototyping such features.  Prototyping 
requires long lead times, delaying design decisions and 
pushing back the build date, while 3D printing can usually 
be done within the original construction timeline.  

In addition, the prototyping process often brought to light 
design flaws which had to be corrected in the original CAD 
design, then sent out again for a second prototype and 
another round of expense.  

The use of BIM, coupled with 3D printing, makes it much 
less likely that design flaws will cause problems further in 
the design-build process.  

3D printing can virtually eliminate the time delay from the 
design process, with 3D scale models able to be produced 
in hours or, at most days, depending upon the size  
and complexity.  

Purchase a 3D Printer or Outsource?

As with all technology, 3D printers continue to come  
down in cost and improve in ability, with some able to  

print in multiple media.  However, before you rush out  
and purchase a 3D printer, consider the option of  
outsourcing, at least until you’re on more familiar  
ground with 3D printing. 

It’s important to realize that you can’t just 3D print a CAD 
or BIM file.  3D printing requires extensive file preparation 
of the original file in order to it to print correctly.  

The Importance of File Prep

The one issue with 3D printing that most newcomers to 
the technology fail to realize is that you can’t just print 
a 3D CAD file.  In fact, it can be quite difficult to make 
traditional CAD/BIM files ready for 3D printing. The 
process can be time consuming, labor intensive and in 
some cases impossible.

This is because, a typical file, when first exported from 
a CAD format to an STL format (WRL for files with 
colors and textures maps), often has a variety of 
problems.  These issues, which some refer to as not being  
“watertight”, include objects such as gaps, shared edges, 
inverted normal, non-volumetric geometry, small features 
and other unprintable geometry. Making matters worse, 
thicknesses created when making a scaled model are 
often too thin to print. The challenges along with limited 
time and resources are too often the reason for not 
printing in 3D, especially for those wanting to make 
scaled models and scaled prototypes.

How to Fix 3D Printing Problems

Outsource services that specialize in preparing CAD files 
for 3D printing have developed a variety of work flow 
options. One option is remodeling or redrawing CAD 
mainly for the purposes of 3D printing. This is an effort 
almost equal to creating the original design in the  
first place. 

Another option is the use of specialized software tools and 
training that enables the outsource service to repair most 
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of the issues. One especially difficult issue is the control 
of fine details or undefined thicknesses so that the model 
prints correctly and looks right. This detail alone can be a 
major challenge.   

Outsource firms that are familiar with setting a minimum 
thickness parameter can generally assure that all entities 
of the model will print on a selected 3D printer.  This is 
one reason for making sure that the outsource service 
you choose is one that you can work with easily...with no 
language barriers or time zone differences that prevent 
direct communication. 

In addition, you will want to ensure that the outsource firm 
supports and processes a large variety of 3D file formats, 
such as AutoCAD, SolidWorks, Inventor and SketchUp.  
Finally, make sure they understand and are familiar with 
the 3D printer that the print will be made on.

Conclusion

3D printing provides a highly cost-efficient means of 
producing numerous design iterations and gaining 
immediate feedback throughout the critical beginning 
stages of the development process. The ability to refine 
form, fit and function quickly can significantly improve 
design costs and time to build. This can create a distinct 
competitive advantage for those companies who include 
3D printing as an integral part of their design process.

Many companies who use 3D printing find it beneficial and 
cost effective to outsource the preparation of their CAD 
files for 3D printing.

About ABC Imaging
ABC Imaging—delivering total print solutions for quality-conscious clients.
For over 30 years, ABC Imaging has offered customized print solutions and document management services to several market sectors around the globe. 
With an array of services including managed printing, 3D modeling, digital blueprinting and more, we are a one-stop shop for your print solutions.  
On all projects, no matter how large or small, our motto is: “Impress Every Client, Every Time.” 
Contact us for more information on 3D Printing and 3D Services. 
www.abcimaging.com   |   202.429.8870
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