
The 3D Printed Workshop

There has been a significant amount of ad-
vancement and usage of the LPD (layer plastic deposition) 3D printers in the ex-
perimental aircraft world in recent years. The cost of single component prototyping 
has found a really important niche for these low-volume applications in experimental 
aircraft. We have been using ABS plastic 3D printed parts in literally hundreds of dif-
ferent locations on different aircraft and expect to see an even greater usage in the 
future. Although the focus of this 3D printing technology has been on the aircraft side, 
we want to back up a bit and take a look at what we believe to be an even more sig-
nificant utilization of the 3D printing technology: 3D printing for the small workshop. It 
isn’t until you spend a significant amount of time building components on a 3D printer 
that you start to realize its real potential. In recent years, we have started to use the 
3D printer for building a whole series of one-off tools designed for very specific tasks. 
The more that we use the technology, the more aware we become of its potential. In 
this article, we will explore some of our more successful and useful applications. 

One of our bigger projects was the 3D modeling of a 300% scale Bing carbure-
tor used on the Rotax 912 series engine. (Figure: 1) In our Light Sport Repairman 
Maintenance classes, that 
we teach, we have found that 
having a giant scale carbu-
retor modeled in precise de-
tail to the exact dimensions 
of the real carburetor, allows 
the students (especially the 
one sitting in the back of the 
classroom) to get a better 
view of the individual com-
ponents. Every single com-
ponent within the carburetor 
is individually 3D printed 
and then assembled just 
as we would assemble the 
real carburetor, only in giant 
scale. This allows us to take 
apart the carburetor piece by 
piece with much better vi-
sual comprehension during 
the process. Once we have 
3D modeled the individual 
components as well as the Figure: 1   300% Scale Bing Carburetor



entire carburetor assembly, we now have the ability to section out portions of the car-
buretor and 3D print cut-aways so that we can visually see the internal fuel and air 
passageways. Although we doubt we will 3D model the entire Rotax 912 engine, we 
are currently 3D modeling many other components like the starter sprag clutch, gear-
box, and fuel pump. We find that students respond very well to the utilization of these 
large visual aids. This one-off modeling of these type of specialty items can only be 
cost-effective with the utilization of the 3D printer.

Another very successful experiment that we have undertaken has been using 3D 
printed press brake dies for bending aluminum sheet metal. This started off by the 
necessity to bend a very short segment of aluminum on our CNC press brake.  Al-
though we ordered a 
press brake die the 
shipping time was in-
terfering with our abil-
ity to proceed with the 
current process. On a 
whim, we decided to 
see what we could do 
with a 3D printed press 
brake die of the exact 
dimension needed for 
our task. We selected 
a 3D printing medium 
called Z-UTRAT. This 
is a proprietary blend 
based on ABS plastic 
sold specifically for our 
Zortrax M 200 3D print-
er. This plastic has superior hardness and impact strength making it ideal for the task 
of making a press brake die. The intent was to make a 3D printed die that would last 
for a few applications so that we can get on with the process of bending this one par-
ticular flange. Even if the 3D printed die didn’t last very long, we felt that would be an 
acceptable cost to allow us to get on with the project.  After bending over 200 bends 
on the flanges on the .040” thick 2024 T-3 aluminum bulkheads, we were surprised 
to see that there was no visible wear occurring on the 3D printed die. (Figure: 2) Not 
only was the die holding up exceptionally well, we found that the marring that would 
normally occur with the steel dies was nonexistent leaving the aluminum part in bet-
ter condition than if we had used the conventional press brake dies. Now, we’re sure 
that if improperly used, or if the aluminum becomes maladjusted during the bend-
ing process, you can see how the plastic would probably take a beating. Our plan 
for the long-term usage of the plastic bending dies is to use JB Weld epoxy to repair 
small nicks for wear on the surfaces of the plastic dies. So far, no repairs have been 
necessary. This led us to our next experiment more appropriate to the experimen-

Figure: 2   3D Printed CNC Press Brake Die



tal homebuilder. We 
have an old harbor 
freight combination 
shear, press brake 
and slip roll that we 
never found very use-
ful for bending alumi-
num. This is primarily 
because the press 
brake dies that come 
with the tool have 
a  90° sharp edge, 
making it virtually un-
usable for bending 
aluminum.  Aluminum 
needs a minimum 
bending radius in or-
der to prevent crack-
ing of the aluminum during the bending process. After having succeeded in using this 
system with the 20-ton hydraulic CNC press brake, we felt confident that we could 
resurrect the old harbor freight press using the same type of 3D printed dies. If this 
worked, this would now make the tool useful for bending aircraft aluminum. We cre-
ated 3D printed male dies to slide onto a 1/4-inch piece of mild steel in place of the 
original male dies, and designed a new female die to fit over the top of the existing 
tooling.  After much experimentation, we were convinced that this will lend new life 
to this low-cost 
piece of equip-
ment. (Figure: 4) 
This previously 
inadequate tool 
now has some 
real potential for 
many budget 
minded aircraft 
builders. 

Another one of 
our more recent 
successes, was 
to build a spe-
cialty prop bal-
ancing tool. We 
had a propeller 
that needed bal- Figure: 4   3D Printed Prop Balancing Insert
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ancing and although we have a total of four static prop balancers in our shop, none 
would work for this particular propeller. After a half hour of design work with Solid-
works, we were able to design and start printing a new prop balancing tool insert spe-
cific to this prop. Using the existing components from another prop balancer allowed 
us to create an insert with a very tight precision fit and accurate centering cone spe-
cifically for this application. The total printing time was only about four hours and, by 
the time the afternoon had rolled around, we had a prop balancer that work perfect-
ly allowing us to complete the job in a much more expeditious time frame than what 

would have otherwise been possible.  And the best part of the whole process was 
that the total cost for materials was less than $10. 

We also have been using the 3D printer to make individual specialty tools like 
positioning fixtures for the drill press. Creating “V” blocks for drilling tubing as well 
as round tube marking tools allowing us to create reference marks around a tube. 
We are constantly developing small add-on items for our milling machine. Tool and 
work holding fixtures and coolant containment devices. The ABS type plastics stand-
up very well to the oil and coolant environment. We are constantly making specialty 
camera mounting devices for different aircraft applications. And even in the office 

Figure: 5   Headset Hooks



the applications seem to be never ending. We recently got tired of untangling all the 
cords from the shelf full of aircraft headsets and decided to create some specialty 
hooks that will adapt to our Costco shelving system. (Figure: 5) The ability to be able 
to make specialty tools or even do-dads on a one-off basis can really allow your cre-
ativity to flourish. We use the 3D printer on a daily basis and over the last couple of 
years we have probably printed several thousand parts and components. The gen-
eral reasoning for purchasing any new piece of equipment or tool is the justification 
that it will save you time and money.  Although we originally purchased our 3D printer 
without a clear indication of the cost benefit analysis, it soon showed itself to be an 
indispensable part of the workshop. Many believe that within a few short years the 
3D printer will be as commonplace as the ink-jet printer is today. The work flow and 
utilization of the 3D printer coupled with the ability to 3D model in SOLIDWORKS has 
become so seamless and easy, that we can’t imagine living without its capabilities.


