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Desktop 3D Printing: Adding value for engineers

Methodology
The outcomes in this report are based on roughly 110 surveys, 

filled out by clients of Leapfrog that consider themselves engi-

neers. For a better understanding of the outcomes, Leapfrog 

also interviewed 10 of their engineering clients, some of them 

which are highlighted in the case studies.

Surveys

What type of things do you mostly make?

Single answer possible.

What do you consider as the most added value?

Multiple answers possible.    

Source: Leapfrog 3D Printers
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Main benefits and findings 
This white paper aims to provide an insight look into the current state of desktop 3D printing use 

among engineers. It is aimed at (mainly mechanical) engineers, engineering companies and R&D 

departments. The central question therefore is:

 

How does desktop 3D printing add value for engineers at this moment in time and what needs to happen 
in order for them to be able to add even more value? 

The main findings are that engineers are currently using desktop 3D printing in improving design 

and quality, saving costs and time, thus increasing time to market and getting early feedback.

To be able to add more value in the (near) future, a few things need to happen. Besides the need for 

faster and more reliable hardware, engineers indicate that for them, the key is in the materials. The 

more materials they can print with, the more applications it can be used for. In addition, we have 

found that engineers need to make the mindswitch in even considering 3D printing as an option for 

prototyping, production and maintenance. Secondly, they need to make a switch in thinking in how 

to design for 3D printing.
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Introducing added value of desktop 3D 
printing for engineers
The past two years have seen a major surge in awareness regarding 3D printing. While a few years 

ago, 3D printing as a technique was highly unfamiliar to the masses, the ongoing media hype has 

caused unprecedented interest and awareness regarding 3D printing. Even today, 3D printing con-

tinues to be an exciting news topic, causing the hype to overshadow the actual added value of 3D 

printing. 

In the relatively early stage of adoption of this production and prototyping technique, it is impor-

tant to exchange knowledge and experience. This leads to an increased understanding of the pos-

sibilities of the technique, as well as highlighting room for development. For that reason, Leapfrog 

3D Printers is continuously investigating what desktop 3D printers are being used for and sharing 

the outcomes. This report focuses on the current state of the adoption of desktop 3D printing by 

the engineering industry. It is mainly based on surveys and interviews with leapfrog’s own clients 

and partners. The central question is: 

How does desktop 3D printing add value for engineers at this moment in time and what needs to be hap-
pen in order for them to be able to add even more value? 

Before reading this report it is important to understand that it is focused specifically on desktop 

3D printers as opposed to industrial 3D printers. So before discussing the results, it is important to 

first make the distinction between desktop 3D printers (the focus of this report) and industrial 3D 

printers, showing that however small and affordable, desktop 3D printers are used in professional 

settings. Next, we will go over the general added value of the 3D printing technique. Finally, before 

diving into the research results, we need to get an insight in the current state of the engineering 

sector to truly appreciate the specific added value of 3D printing for this industry. 

Desktop versus industrial 3D 
printers
This research by Leapfrog 3D Printers 

focuses on desktop 3D printers, deliber-

ately distinguishing them from industri-

al printers, which are out of scope in this 

research. Industrial printers are here 

defined as 3D printers that lean more 

toward enabling additive manufactur-

ing than towards rapid prototyping, use 

a wide variety of printing techniques 

and materials and imply a much larger 

investment than desktop 3D printers.

Desktop 3D printers are those relatively 

small, affordable (generally noted to be 

under €5000)  and easy to use 3D print-

ers that utilize affordable materials such 

How much cheaper can materials get?

There are opportunities for big price reductions in 
materials.

Source: The econolyst
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as polymers. Currently, most of these desktop 3D printers use fused filament fabrication (FFF), a 

3D printing technique that uses polymers as printing material. Most of these polymers are quite 

affordable: the most popular materials ABS and PLA cost between €20 and €40 per 750 grams. 

Desktop 3D printers should by no 

means, be mistaken for toys or for hob-

by machines only.  Although some of 

them are used in a hobbyist or an early 

adopter consumer environment, this 

report shows that they are used in very 

professional settings to add very real 

business value. 

Undeniably, the current state of desk-

top 3D printing still has some limita-

tions and will undergo rapid develop-

ment in the coming years. However, 

already today, desktop 3D printers are 

used as professional devices that have 

proved to add value in professional set-

tings. At this moment, these affordable 

type of printers act as a catalyst behind 

the adoption of 3D printing for busi-

nesses and education.

Which category describes your company 
best?

(Multiple answers possible.)
Source: Leapfrog 3D Printers

What materials can you print in?

Home 3D printers can only print in limited materials, but industrial AM printers can print in a wide 
range of materials

Source: The econolyst
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General overview of 3D printing and its added value
Whichever 3D print technique is used, the main principle of 3D printing is that objects are being 

constructed layer by layer. While doing so, the material melts together, either by using a hot nozzle 

(FFF technique, used in most desktop 3D printers), laser, UV light, or heat. Input is always a 3D 

object designed in a CAD 

program, or a scanned 

object. This design file is 

transformed, using so-

called slicing software, into 

a printable file (g-code). 

 

In this section we will high-

light the general advantag-

es 3D printing can bring 

over more traditional pro-

duction techniques, such 

as injection molding or 

subtractive manufactur-

ing. Then, in the section af-

ter that, we will discuss the 

insights of our research, 

specifically focused on 

the added of desktop 3D 

printing for engineers. In 

general, 3D printing offers 

the following advantages:

1. Cost and time efficiency in design iteration:

3D printing allows you to quickly prototype designs and make several iterations to it. Even when 

for the final product, you will need a specific material that is not 3D printable yet, you can use the 

prototype to check for design and function. Desktop 3D printing materials are affordable, so costs 

of making a prototype will often be below €30 instead of thousands of euros. Most slicing pro-

grams, which is the software that turns your CAD file into a 3D printable file, allow you to calculate 

how much material you will need to use, so you can determine exact costs. 

�. Complete design freedom:

The 3D printing technique gives designers full freedom in design. The reason for that is the layer 

by layer construction method. In the design process there is no need to think of the restrictions 

of tools necessary to create different shapes anymore, like with molding or subtractive manufac-

turing. Material simply gets added by the 3D printer. Especially engineers, who deal with a lot of 

complexity, have much to win from this. However, as we will see later on in the report, this does 

not mean that designing for 3D printing is necessarily easy. In fact engineers will have to factor in 

other requirements, such as the restrictions of the materials and ‘overhang’ (in FFF technique, it is 

impossible to print mid-air, so either angles have to be made less steap or allowance for a support 

structure has to be made), which is illustrated in the following case.

3D printing techniques

Source: www.edworlds.com
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3. No waste

3D printing makes shaping objects possible without 

having to make molds or without the necessity to 

use subtractive manufacturing in which material has 

to be removed. This means that waste of material 

gets minimalized, which in turn causes cost savings. 

4. Production: when you need it, where you need it

3D printing makes it possible to obtain a designed object on the spot with almost no leadtime. To 

make sure somebody across the world receives the same part, all you need to do is send the digital 

file. 

5. Equal cost per object:

3D printing allows you to print in small batches when and where needed. When using the same ma-

terial each object will costs exactly the same amount - this in contrary to injection molding, where 

scale brings down costs. 

CASE: NEW WAYS OF CREATING
In this case we are zooming in on an example that shows that designing for dekstop 3D print-

ing is different than designing for injection molding. The machine part below would normally be 

injection molded. However, if you do not require large batches of it, or if you are in a prototype 

phase, you could cheaply print it on your desktop 3D 

printer. For a FFF based 3D printer it is hard to print 

sections that overhang or are not attached to a base. 

But with a dual extrusion 3D printer you can print 

a different material to serve as support. PVA for ex-

ample, is a water soluble material used for support 

of the overhanging parts that are mid-air. After it is 

printed you can just wash it away with water and it 

will leave no traces on your main model. 
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The added value of desktop 3D printing for 
engineers
The current state of the en-
gineering value chain
To understand the added value 

of desktop 3D printing for engi-

neers, it is important to under-

stand how engineers currently 

add value. The figure below dem-

onstrates a simplified standard 

process most engineers follow 

at the moment. 

Desktop 3D printing can add ma-

jor value to this process in terms 

of cost savings, time savings and 

optimization of design and func-

tionality. In the next chapters we 

will follow the process chain, to 

show the added value in the de-

sign process.

The added value of desktop 3D printing for engineers
In this section of the report, we will present research findings as we follow the general R&D / en-

gineering process chain as laid out in the figure above. This structural approach will help us to get 

insights into the current added value of desktop 3D printing. Each finding will be illustrated by sev-

eral real life business cases.
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Design phase
Although goals in this phase dif-

fer widely per company, in gen-

eral they can be filtered down to 

the following:

Become clear on exact needs 

from management and/or cli-

ent.

Research different design 

solutions.

Translate needs and require-

ments into a design, taking 

into account cost constraints, 

requirements for functional-

ity, production constraints, 

weight etc. 

Convincing clients and/or 

management of the right de-

sign. 

Desktop 3D printing can be employed to help reach all goals mentioned above. It is implemented in 

the research process as well as used as an aid to verify design, to convince stakeholders of a design 

solution, and to optimize design by limiting the constraints that apply to a design.

To give an idea on the current 

adaption of 3D printing for 

making prototypes, here fol-

low some percentages: 

about 52% of Leapfrogs’ re-

spondents that consider them-

selves engineers indicate they 

use their 3D printer to make 

prototypes. 

63% of them filled out ‘speed 

of getting a part / prototype’ as 

a major added value of desktop 

3D printing. 

40% mentioned ‘costs savings’ 

and 51% mentioned ‘detect-

ing design errors’ as an added 

value of 3D printing. 

•

•

•

•

What type of things do you mostly make?

What do you consider as the most added value?

Source: Leapfrog 3D Printers
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Possibility to verify designs in a very early phase
3D printing is generally well-known for its rapid prototyping abilities. More and more engineers 

discover how the desktop technique can help to revolutionize the design process. Throughout our 

research, we found that the ability to do prototyping in house through a desktop 3D printer, is help-

ing businesses to save considerable amounts of time and money. This is partly because the process 

does not have to be outsourced anymore. When using oursourcing, it could take up to a few weeks 

to be able to test a design in practise. Besides being long, this process was also relatively expensive, 

taking into account all oursourcing costs. With desktop 3D printing, it only takes a couple of hours 

and a few euro’s to see if a design needs some corrections or modifications. Already in the earliest 

stage of the engineering process, 3D printing decreases developing time and helps to save costs. 

For Polyflex  it cost only three days and €25,- to design a part and test it out. Before those numbers 

would have been four weeks and €260,-. Instead of ordering the part by CNC milling in Germany 

this part could now be made in Israel. For a multinational from India a prototype would cost about 

�0.000 Rupee, now it only costs 

the company about �00 Ru-

pee, an equivalent of 2,55 Euro. 

Both companies save 90-99% 

on prototyping costs due to 3D 

printing them in-house.  

CASE: INTERNATIONAL PROTOTYPING 
Rapid prototyping through desktop 3D printers is used more and more at one of the major play-

ers in the field of aerospace based out of France. We zoom in on the department Space and De-

fense where this company is developing defensive space technologies, space crafts, drones and 

satellites. The R&D manager told Leapfrog about his work which is mainly focussed around in-

novating and reducing the overall cost base for the division which is spread out over 5 countries. 

He particularly makes the distinction between prototypes, mock-ups (see the case on page 17 ) 

and tools that for instance help to support parts during the assembly process. He deploys desk-

top 3D printing for prototyping to check design in an early stage. He emphasizes the incredible 

value of being able to see and hold your design in 3D: “you often do not catch design mistakes 

from the �D drawing that we used before.” But more than that, he stretches the added value in 

terms of saved time. “Before, we were formally obliged to request quotes from different sources 

to obtain a prototype. We had to study the different offers, choose one and then when we had 

design iterations we had to go back, plan a meeting to revise and so on. This process could take 

up to a few weeks. Now we sometimes do three design iterations in a week and a half.”  

Cost savings on prototypes

Source: Leapfrog 3D Printers
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In addition, the ability to prototype often, fast 

and cheaply, allows engineers to test designs very 

early on in the design process. This will help save 

costs and time downstream in the test and manu-

facturing phases. It also serves as an important aid 

in avoiding errors. Engineers that use 3D printing 

are able to ‘fail fast’ in the design process and to 

receive early market feedback. Since prototypes 

can be quickly produced at low costs, the product 

can be held and viewed by entire design teams, as-

semble teams and marketing teams as well as by 

clients to get quick feedback. With more desktop 

3D printers in place, geographical remote locations 

can be bridged by just sending over the digital file. 

This significantly decreases risk of implementing a 

part or bringing a product to market. 

Optimizing design
Besides avoiding errors and delays at the earliest moment possible in the process chain, desktop 

3D printing can also help to optimize design. 

53% of all respondents in our 

research, named “freedom of 

design” and 42% named “cus-

tomization” as one of the main 

added values of using their 

desktop 3D printer. 

CASE: THE POWER OF LOCAL PRODUCTION
Leapfrog spoke to the R&D manager of a multinational designer and manufacturer of components 

and products for a variety of industries including automotive, consumer electronics and aerospace. 

At the R&D department, the team researches all kinds of new technologies that might have an im-

pact on the company, including (desktop) 3D printing. The R&D manager perceives the greatest 

positive impact of 3D printing for the company to be the possibility to enhance R&D and design 

independent of the location. Since they are active in 150 countries all over the world, there is an 

enormous advantage to be gained in sharing design files to make R&D processes better and faster, 

to reduce costs of transport and to reduce process time.

Desktop 3D printing is one tool that helps com-
panies to become more agile and to shorten 
time to market by getting early client feedback, 
which allows them to go forward with the de-
sign, modify or kill it.

Source: Leapfrog 3D Printers

What do you consider as the most added value?

Source: Leapfrog 3D Printers
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3D printing allows for the creation of an unrivalled complexity of shapes, which can be optimized 

to suit any type of purpose. Whether that is to save costs by minimizing the amount of material 

used, or to optimize fit into a machine, desktop 3D printing can help to achieve these goals in the 

early design phase. When you consider desktop 3D printers to be a catalyst behind the adoption 

of 3D printing in general, and perceive it as an easy and 

affordable way for a company to get started with this 

technique, desktop 3D printers help engineers to think 

of designing in a new manner. Design will encounter 

fewer restrictions, allowing for virtually endless possi-

bilities in shapes. In addition, the affordable technique 

allows designers to study their own designs better, 

which leads to more complexity in a shorter amount of 

time. Ideas can be verified, built and improved faster. 

CASE OPTIMIZATION 
OF DESIGN 
An example of a company in which customization 

and reducing costs are the main drivers behind using 

desktop 3D printing is AV Flexologic; an innovative 

machine manufacturer in the flexographic industry.  

We interviewed Ruud van Gisbergen, head of the 

engineering team: ‘Through using 3D printing, we 

are now able to achieve enormous freedom in de-

sign. The technique allows us to design machineparts 

that were either not possible to manufacture or were 

highly costly because of the small batches that we re-

quire.’ 

As an example van Gisbergen 

referes to one of their mount-

ing machines used to care-

fully apply printing plates onto cylinders: ‘In order to achieve accuracy 

some compartments in the machine need to be able to create a vacuum. 

In order to do this, the blocks that hold the tube system need to be of an 

exact size and in an exact position, which are very difficult to manufac-

ture through injection molding. So we printed them off and this mecha-

nism is now properly functioning with 3D printed parts.’ Van Gisbergen 

says they mostly use ABS, since this material can be printed in very small 

layers and is very sturdy. AV Flexologic tries to incorporate the 3D print-

ing technique more and more as a main production technique within the 

company. 

Mr. Ruud van Gisbergen
Head engineering team
AV Flexologic
The Netherlands

Prototype of the machinepart used in a 
mounting machine of AV Flexologic.

Working machineparts (red).



Desktop 3D Printing: Adding value for engineers1� Desktop 3D Printing: Adding value for engineers

CASE INCREASING FUNCTIONALITY WHILE SAVING COSTS 
A big advantage of 3D printing is that designers experience more possibilities with making ob-

jects strong with lighter structures. This increases functionality and saves material and money. 

Here follow a few examples. 

Polyflex is a leading Israeli prepress production specialist and designed a machine that produces 

gravure plates. This machine runs since April �014 on a 3D printed cog wheel. Because of the 3D 

printing technique Polyflex could improve this part. Instead of making it solid they could design 

ribs, making the wheel lighter and producing ventilation. 

Both Marco Vreeling from Fokker as well as the R&D manager of one of the major players in the 

field of aerospace based out of France, indicated that reducing weight is an important theme in 

the aerospace industry. Being able to design lightweight parts with 3D printing therefore is an 

enormous asset. 

Another industry that greatly benefits from minimal weight parts is the automotive industry. It 

explores new design opportunities using a desktop 3D printer. An example is a car, produced by 

a group of students of Zuyd Hogeschool in the Netherlands who participated in the Shell Eco-

Marathon this year. They were challenged to create an extremely energy efficient car in an inno-

vative way. The chosen design 

contained shapes that couldn’t 

have been executed in a con-

ventional way. According to the 

students the 3D printing tech-

nique was a condition to make 

the production possible. On top 

of that it turned out to be a lot 

cheaper to use 3D printing. The 

most important cost saving de-

cision was to 3D print the mold 

for the outside of the car instead 

of making it out of wood. The 

mold turned out to be five times 

lighter in weight and saved 75% 

in material costs. 

The Shell Eco-Marathon project of the Euregiorunners 
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Convincing management and clients
Many respondents indicated the desktop 3D printer is a helpful tool in convincing clients and man-

agement of the effectiveness of their design. Where before engineers had to show and explain 

their designs with either �D or 3D drawings, now they can cheaply 3D print them. This gives cli-

ents and managers a better image of the final productI, improving communication with respect to 

everyone’s wishes. 

Convincing clients or manage-

ment is one of the main added 

values for about 20% of all re-

spondents. 

The fact that it is possible to get a physical, moving, functional object, which people can feel and 

study from all sides, increases the understanding of the design. Since miscommunication or misde-

sign can now be solved in an early stage of the design process, 3D printing optimizes that process 

and speeds up the engineering process as a whole. 

The case study below illustrates how the use of a (desktop) 3D printer can actually help make mon-

ey by convincing clients.

CASE: CONVINCING CLIENTS
Thomas Mooren from Engineered to Race, an engineering company specialized in improving and 

developing all parts of race cars, says the biggest value of making models with desktop 3D print-

ers for them is that prototypes make it easier to convince clients to go for their proposed solution. 

“When I show my clients a drawing, they do not always grasp the effectiveness of the designed 

parts. Now, I can give them a prototype that they can hold and sometimes even temporary use 

in their car to experience the difference. One prototype costs maybe a few euro’s to create on a 

desktop 3D printer, however it helps me to land contracts with great commercial value. 

Mr. Mooren printed gearbox paddles, including wheelbearings, to make the automatic gearbox 

and thus the movements of the racecar more controllable.

More information on www.engineeredtorace.com 

What do you consider as the most added value?

Source: Leapfrog 3D Printers
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Test phase  
In short, two general engineer-

ing goals can be named for the 

test phase of the engineering 

process:

Testing designs in practice.

Avoiding downtime in test 

phase.

In this phase of the engineering 

process, prototyping is done for 

an additional purpose: besides 

prototyping to test initial design 

(and to iterate design when fit 

is not correct), prototyping here 

surves the purpose of avoiding 

downtime in the assembly and 

test phase. By some companies, 

this type of prototype is referred to as a mock-up. Mock-ups are models with the purpose to tem-

porary replace real parts, so an engineer can go on with the design of adjacent parts. In this way 

downtime in the test or assembly process is being avoided. 

In addition, in the assembly phase, engineers often come across multiple situations in which they 

are in need of a specific tool or fixture, custom fit for their purpose. A case we came across was for 

example to better fit one part to another or to keep an exact distance between two parts. A desktop 

3D printer can help to create these tools on the spot.

•

•
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CASE PROTOTYPES AND MOCK-UPS
Leapfrog recently interviewed the R&D manager of one of the major players in the field of aero-

space based out of France. He is responsible for industrial innovation and research within the 

company. In this interview he says that since a while desktop 3D printing is used regularly for 

making non-mechanical parts, like tools to support or protect other mechanisms. He talks about 

the added value of saving money in the design process. More importantly he says 3D printing can 

save a lot of time. He explains the old way in which the company would get a prototype: ‘when a 

design needed to be tested we first had to search for the right company to make the prototype. 

So we had to request for quotes; negotiate about the prices and discuss them within the com-

pany; then order the prototype and wait for it to be made and transported’. To get to the right de-

sign the designers mostly use about three different prototypes. All in all prototyping usually cost 

them about two months. Now the average time needed is only one-and-a-half week. Another in-

teresting outcome of the interview is that the company doesn’t only appear to use 3D printing for 

making prototypes, but also for making mock-ups. ‘We don’t have to wait for the delivery of parts 

anymore to go on with designing other parts of our aircrafts. While we wait for the delivery of 

cables for example, we can temporary replace them with 3D printed collets, so the parts around 

the cables can be developed as well.’
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Production phase and maintenance phase
The production phase is the last 

phase of the engineering pro-

cess. The main goals are the fol-

lowing:

Production of objects.

Avoiding downtime of pro-

duction machines 

This paragraph mainly focuss-

es on the value of desktop 3D 

printing for making parts or 

spare parts.

While desktop 3D printing is 

definitely in most cases not an 

efficient or affordable produc-

tion method, affordable 3D 

printers can add value in spe-

cific cases. In the production 

phase, our respondents mainly indicate they use their desktop 3D printers to produce very small 

batches of (machine) parts (as we have seen with the case of AV Flexologic for example). After all, 

variety and complexity of design does not enhance manufacturing costs anymore.  In addition we 

have encountered cases in which affordable 3D printers are used to avoid downtime of production 

machines by the ability to print out a broken part. In both type of cases, the original machine part 

was made out of metal or aluminum, but interestingly regular 3D printing plastics seemed to fit the 

purpose just as well as their more expensive counterparts, or at least for enough time to wait for 

the original replacement part. However, we did find a general need for engineering strength mate-

rials, which we will detail in the next chapter.

In a few former cases it already became clear that desktop 3D printing has been adapted to make 

parts in different engineering companies. In Leapfrogs’ survey 42 % of the respondents that con-

sider themselves engineers say to use 3D printing for making parts or spare parts. This number is 

significantly lower than the 52% of people that use 3D printing for making prototypes.

•

•

What type of things do you mostly make?

Source: Leapfrog 3D Printers
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Conclusion of the added value
If we revert back to the sche-

matic representation of the en-

gineering process, we can clear-

ly indicate where benefits are 

being attained at this moment 

time. We strongly believe that 

the cost-, time- and risksavings, 

as well as the quality gains, will 

increase when a company gets 

more broadly acquainted with 

3D printing, its benefits and the 

new way of design it requires. In 

addition, they will increase when 

hardware, software, materials 

and other related services and 

products will improve. In the next 

section we will discuss these de-

velopments that are needed to 

be able to add more value in the 

(near) future.  

CASE AVOIDING DOWNTIME
In April 2014 Polyflex, Israel’s leading prepress production specialist, faced an issue with one of 

their print presses: a large cogweel was damaged and the machine was down. Every down day 

amounted to huge costs in over capacity in personell and delay in print assignments for clients. 

They decided to temporarily replace the actual part with a gear printed on a desktop 3D printer.

This particular machine produces gravure plates. During this process, large rolls of aluminium 

undergo nickel plating. The cylinders have to go through a cleaning process in a 400 amperes acid 

bath. The printed gear is hooked on the copper conductor and is the first piece of the axle that 

rotates the cylinder into an acid bath. The process, from 3D modelling in their CAD software, to 

actually testing it out on the machine, took just three days and costed €25. Before, using tradi-

tional manufacturing methods, this would take up to 4 weeks and cost €260. It was made on site 

in Israel, instead of through CNC milling in Germany. The original part needs replacement every 

once in a while because of the extensive use and acid process, so 3D printing ik makes it cheaper 

in the short ánd in the long run. The part is improved by 3D printing as well: it is much lighter and 

it produces ventilation because of the ribs generated from the removal of excess material. In 

CNC milling this is quite expensive to accomplish. 3D printing allowed Polyflex to get immediate 

feedback in their machine improvement process.
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More value in the (near) future
One thing we noticed during our research is that the range of applications that 3D printing is used 

for is growing rapidly as the quality of hardware and software improves, types of materials are ex-

panding and engineers get further on the 3D printing learning curve.

Besides asking about the added value desktop 3D printing is currently bringing to engineers, we 

also investigated how desktop 3D printing can add more value in the near future and what has to 

happen to do just that. We received answers that pointed to the need for software which better fits 

current engineering design software and higher print speed to make it more attractive for produc-

tion purposes. Another common answer was the search for standardization, reliability and repeat-

ibility of 3D printing with many types of materials. This way the use of 3D printing in a company can 

pivot away from just a few 3D print experts to a broader usage among the team.

 And as the accuracy of machines improves, printed products will get more and more sturdy, and 

tighter geometrical shapes (for example 1 micron connector openings in a block) could be made. 

Most answers however gravitated around two topics: the need for more materials and the cultural 

switch that needs to take place for wide understanding and adoption.

Materials are key
The ever expanding range of materials available for (FFF) desktop 3D printing will also expand the 

range of applications engineers can use desktop 3D printing for. When asked which materials are 

needed to add more value, we received the following answers:

Generally engineers require stronger and more heat resistant materials. A lot of engineers would 

want to be able to print with metals to for example conduct electricity, or to make objects stronger. 

Respondents said to have the need for materials with a bigger pushing and pulling force. They also 

want to print with plastics that are more heat and flame resistant. In aerospace settings an engi-

neering plastic called PEK is used quite commonly, so it would help if this could be 3D printed. In 

this same industry, materials that have thermal properties and can withstand high temperatures 

(because of the closer distance to the sun), friction and stato electricity will be highly interesting. 

The ability to print circuits also seems to be somewhat of the holy grail in this user group.

We did however also notice that engineers underestimate the strength and applicability of ma-

terials currently available. When printed right, with the right temperatures and infill for example, 

nylon, ABS and PLA can undergo a great amount of stress. In addition, these materials can serve as 

temporary solutions (for example as seen in the case of Polyflex). 

A different mind set 
Many of our respondents indicated that, in order for large-scale adoption of desktop 3D printing to 

take place, engineers will have to get used to a different way of designing. Engineers and research-

ers need to be educated on 3D printing, the advantages and how to design for 3D printing. Since 

3D printing gives complete design freedom, engineers can now, more than ever, design the same 

identical part different for different purposes, such as lower (material) costs and better fit. The fol-

lowing case indicates the need for a different engineering mindset when it comes to designing.
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CASE: NEED FOR A CULTURAL OVERHAUL
During our research we have run into several companies where research is being done on how 

desktop 3D printing can be implemented in their processes. Engineers from different compa-

nies have confirmed the importance of just starting with 3D printing now. Desktop 3D print-

ing can help companies in making sure their employees cheaply gain all skills necessary for this 

new design era we are about to enter. Within Fokker Marko Vreeling is one of the few that has 

practical experience with 3D printing. All other departments are now starting with 3D printing 

through service companies that print for them. He feels however, it would be beneficial if Fokker 

would build these skills inhouse, even if it is just so that you can be a better discussion partner for 

third parties that design or manufacture parts for you. ‘We bought a desktop 3D printer mainly 

to experiment with, and to open the discussion about 3D printing within the company’, he says. 

‘3D printing is radically different from traditional production techniques. To 

incorporate it, a whole new mind set is needed. I personally learn a lot from 

working with my desktop 3D printer: how to design a part suitable for 3D 

printing, what can and what can I not achieve in overhang and how can I push 

the limits of design?”

Both R&D managers of the French aerospace company as well as the Ameri-

can multinational confirm that a mind switch is needed to start using 3D 

printing on a larger scale. ‘When we are going to use 3D printing in all the 

different departments, it will involve a big cultural switch within our com-

pany.” They both ran into challenges as well ‘It took a long time to convince 

everyone, since the majority of the staff basically had the idea that desktop 

printers were just for making toys. Now people have discovered the different 

possibilities and use the printers more and more’. Marco Vreeling from Fok-

ker has joined a newly found 3D print platform within their companies, that 

aims to connect all 3D printing efforts within the organization to make sure 

knowledge is shared.

Onno Ponfoort from Berenschot consultancy based in The Netherlands, 

predicts a different type of workforce needed in engineering companies. “I 

have noticed that many companies I talked to, do not have the drawings of 

the machine parts or products they use. These are all developed and archived 

by third parties. I foresee companies obtaining these designs and offering a 

choice to their clients: purchasing the product or purchasing the certified de-

sign of the product. Those who buy the design, might also want to enhance 

the design, fitting their own need more optimally.” In addition, Ponfoort sug-

gests that companies have to make different type of business cases around 

3D printing than they might be used to now: “In industrial settings, compar-

ing the cost of a traditional mass produced spare part with the cost of de-

signing and printing a 3D printed copy is not always the correct comparison. 

When the design and print costs can help avoiding downtime of a machine 

or process, the business case for 3D printing often is quite positive. This will 

drastically change decision making processes within organizations.”

Mr. Onno Pontfoort
Sr managing consultant
Berenschot consultancy
The Netherlands

Mr. Marco Vreeling
R&D Engineer 
Fokker Aerostructures
The Netherlands
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Conclusion
 

3D printing is still surrounded by much hype, and without making the distinction between indus-

trial and desktop 3D printers, it can be difficult to assess the real value of the latter for users. This 

whitepaper aims to provide readers with an inside look into the current state of the adoption of 

desktop 3D printing among engineers. It provides real life professional user cases and shows how 

desktop 3D printing is currently being used in engineering situations. At this moment, desktop 3D 

printing is used to optimize design, to make prototypes to make the design process more efficient, 

to make tools and fixtures for different purposes and to print parts or spareparts to avoid down-

time of machines and processes. As such, real value is added for these companies in terms of cost 

reductions, time reductions, quality enhancements and risk reductions.

 

In order to add more value in the near future, engineers need a wider range of materials in order to 

open up the range of applications. In addition, they need to develop a different mindset: they need 

to start to consider 3D printing as a real option when developing a new product or part, conse-

quently they need to be able to design for 3D printing as well.
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Thank you
 

We would like to thank our partners for their cooperation.
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