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EXECUTIVE 
SUMMARY 
The Additive Manufacturing for Production survey conducted by TCT Magazine in 
association with Altair set out to understand the community’s desire and readiness for the 
much-promised land of series production using additive technologies.  

The term “additive manufacturing” or AM suggests production processes and although the 
technology for making parts by adding materials has existed since the 1980s, AM is a 
relatively new phenomenon. The theory that you could make end-use parts layer-by-layer 
was set out by many of the technology’s inventors; both Dr. Ely Sachs and Dr. Carl 
Deckard attempted to make engineering-grade materials in the early days of Binder-
jetting and SLS respectively.  

However, it wasn’t until GE Aviation announced in 2012 that it was to start series 
production of its LEAP Fuel Nozzle, did additive manufacturing become a terminology to 
be reckoned with.  

Figure 1: Google Trends for the search term "additive manufacturing" since 2004 
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Though use cases like that of GE’s Leap Fuel Nozzle and 
BMW’s i8 Roadster bracket demonstrate that AM 
technologies are capable of series production, 
the combined revenues of those two 
companies alone is approximately 220 billion 
USD. Compare that to the entire 3D printing 
market worth (including machine, material, 
software sales as well as services), which in 
2018, was estimated by the respected Wohlers’ 
Report to be at just 7.34 billion USD.  

A significant proportion of AM OEMs purport 
that they’re not looking to crack that 7.34-billion-dollar  
3D printing industry but disrupt the 12 trillion-dollar 
manufacturing one. AM makes up just 0.06% of that 12 trillion dollars; it's a relative drop in 
the ocean. In order to make a bigger splash series production will play a vital role.  

TCT and Altair designed a set of questions that were distributed to TCT’s global AM 
community to understand what the current state is, as well as gather information on future 
plans. To achieve a varied set of results we asked a set of ten questions to over 150 
engineering professionals from industries as varied as aerospace to movie production.  

As expected, Aerospace manufacturing was the most popular vertical selected by the 157 
respondents with Healthcare a close second, but the sheer breadth of professions does go 
some way to demonstrate AM’s versatility.  

Versatility, however, is not always necessarily a virtue. After the strategy published by 
Additive Manufacturing UK was presented to the government, it was largely ignored with 
one senior figure suggesting that the problem with AM was that it “didn’t solve one 
particular challenge”.  

Ever since Chuck Hull of 3D Systems cured the first stereolithography part in 1984, 3D 
printing/rapid prototyping/additive manufacturing has searched for that ‘killer application’, 
but as the findings of this report show, its strength is its versatility. When asked what 
applications they are using the technologies for today, 88% of respondents selected, as 
expected, prototyping, however a surprisingly large 16% of participants said they were 
using AM today for Prototyping, New production parts, Tooling, Assembly fixtures AND 
Legacy spare parts.  

DANIEL O’CONNOR, HEAD OF CONTENT, TCT GROUP 
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93%  
ANTICIPATE USING AM FOR NEW 
PRODUCTION PARTS WITHIN FIVE 

YEARS
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AM PRODUCTION 
IN ACTION 
AM is often considered something of an exciting news story of miraculous weight-saving 
aerospace brackets or life-changing implants, but a theory of TCT Expert Advisory Board 
Member Todd Grimm is for AM to have a significant impact, organizations need to learn to 
“embrace the mundane”.  

Here are two TCT Awards applications that some may consider significantly less sexy than a 
3D printed house or gun or pair of sneakers, but are two examples (one in polymer, one in 
metal) of companies leading the way when it comes to applying AM for production 
purposes.   
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“The time is now to prepare for series 
production with additive manufacturing 
(AM). For many, widespread use of AM 
as a production process is something for 
the future. Yet, there is no better time 
than the present to begin preparations. 
Whether actively exploring or tentatively 
considering, now is the time to expand 
your knowledge base.” 
Todd Grimm, TCT Magazine, Volume 22, Issue 6
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COMPANY: BOWMAN 
INTERNATIONAL 
TECH: HP JET FUSION 4200 
MATERIAL: PA-11 

Bowman uses HP’s Jet Fusion technology 
to produce bespoke ‘Rollertrain’ cages 
that boast an interlocking structure using 
the rolling elements to pin together each 
section of the cage. Thanks to its design, 
there is now enough additional space 
around the cage’s circumference to add 
more rollers than other bearing cage 
products. 

With a 70% increase in the load bearing 
capacity of its split bearings and an 
increased work life of up to 500%, 
Bowman believes it can now better serve 
applications which require higher load 
capacity or extended life expectancy, 
without having to amend any other part of 
the bearing assembly. 

The parts had equal strength in the X, Y 
and Z directions. 

“The Rollertrain cage combines the very 
latest in 3D printing with world-renowned 
materials science. Offering OEMs and 
plant maintenance engineers a split 
bearing which delivers superior 
performance and longer product life, 
alongside simplified mounting and 
maintenance procedures – not forgetting 
less vibration and noise during operation.” 
- Jacob Turner, Head of Additive Production 
for Bowman International

70% 
INCREASE IN THE 

 LOAD BEARING CAPACITY

5X 
THE WORK LIFE OF TRADITIONAL 

COUNTERPART
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60% 
REDUCTION IN LEAD TIME  

AND COST

COMPANY: K3D 
TECH: ADDITIVE INDUSTRIES 
METALFAB1 
MATERIAL: STAINLESS STEEL 
316L 

The “Industrial Robot Dough Cutting Knife” 
is a topologically optimized, additively 
manufactured part that is in use cutting 
8,000 dough pieces per hour. 

In 2016, the Kaak Group set up the K3D team 
to focus on how additive manufacturing 
could impact Kaak’s industrial equipment. 
The group has printed in excess of 35,000 
parts on its Additive Industries machines and 
is at the forefront of proving that this 
technology is not a future technology but 
one for here and now. 

The knife project came about when assessing 
a part that was a constant pain point due to 
its many manufacturing steps. The new part, 
printed on a MetalFAB1, offers a 90% 
weight-saving thanks to a part consolidation 
from 20 parts to one. Both the lead time and 
production price offered a 60% reduction in 
comparison to its traditional counterpart. 

The industrial dough cutting knife is used in 
the food industry. Therefore, the material 
should be non-corrosive, allowed in the food 
industry, easily cleaned, and be resistant to 
many different types of chemicals. Stainless 
steel 316L (1.4404) is the ideal material for 
this application and fulfils all the 
requirements.

90% 
WEIGHT SAVING THANKS TO  

20 TO 1  
PART CONSOLIDATION
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BACKGROUND & 
OBJECTIVES  
The survey was conducted by TCT Magazine on behalf of Altair.  

Altair is a global technology company that provides software and cloud solutions in the 
areas of product development, high performance computing (HPC), and data analytics. 
Altair enables organizations across broad industry segments to compete more effectively 
in a connected world while creating a more sustainable future.  

Established in 1992, Rapid News Publications Ltd, the owner of the TCT Group, has been a 
leading authority in additive manufacturing, 3D printing, design and engineering 
technology for over 25 years. 

The group’s events and media products now deliver business-critical insights, intelligence 
and inspiration across Europe, North America and Asia on 3D printing, additive 
manufacturing, CAD/CAM/CAE, metrology, inspection and materials as well as 
highlighting the latest developments in conventional manufacturing processes such as 
molding, casting and CNC machining. 

The TCT Group mission is to accelerate the adoption of additive manufacturing and 3D 
printing technologies that power innovation in the design-to-manufacturing process chain. 
Enabling companies across the complete spectrum of industry to achieve the goal of 
world-class design and manufacturing functions within their organizations. 

This collaboration between TCT and Altair was designed to understand the needs of the 
community in terms of current production capabilities, rate-limiting steps and areas of the 
technology that they believe needs improvement. 
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http://www.altair.com
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METHODOLOGY 
After collaborating on a set of questions and the relevant multiple-choice answers Altair 
handed control of the survey over to TCT to disseminate, collect data and analyze.  

The survey was developed using the Survey Monkey platform and hosted on 
www.tctmagazine.com. It was promoted using social media, emails and advertisements 
throughout the TCT website as well as inclusion in the print edition.  

The survey was aimed at TCT’s global audience of additively engaged professionals and 
interest groups.  

A decision was taken not to incentivize the survey so as not to skew results. In order to 
complete the survey respondents were required to answer a total of ten multiple choice 
questions.  

Participants were asked to answer questions regarding their additive manufacturing 
capabilities and work processes. Several questions included a system in which participants 
were required to rank answers in order of importance.  

157 respondents completed the survey, taking an average time of six minutes to do so.  

The results were analyzed by TCT’s editorial team and the complete survey data can be 
found in Appendix 1. 
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http://www.tctmagazine.com
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RESULTS 
HOW JOB ROLES DETERMINE USE OF AM 
In the early days of 3D printing, the machinery would have been found solely in the 
prototyping departments. Machines were comparable to the mainframe computers, 
operated by a select few pioneers. The early adopters knew how to esoterically manipulate 
their individual machine to produce prototype models, more often for fit than function.  

The consumer-led 3D printing hype of the late 2000s and early 2010s, did a lot to damage 
the perception of the technologies, but it also succeeded in unlocking conversations about 
the technologies at boardroom level, and as such helped develop the industry as we see it 
today.  

Column inches in those days of hype were dominated predominantly by the likes of 
MakerBot, 3D Systems, Formlabs and Ultimaker, interestingly all of those companies now 
eschew the consumer market targeting the industrial sector. This pivot in strategy has 
meant that the technologies are no longer confined to R&D labs but on the desks of 
design engineers, in classrooms of educators, and inside hospitals via in-house point-of-
care manufacturing facilities.  
 
Although R&D was the most common job function in our participants (26%), it was not a 
runaway leader.  

Figure 2: All participants 
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Job roles significantly determine how AM is applied. Clearly, for an 
R&D role the production volumes are going to be less 
than those in the Production/Manufacturing 
Engineering category; 41% of those in R&D selected 
that their production volume was in the tens 
compared with those with a Production/Manufacturing 
Engineering role, 38% of whom selected hundreds of 
thousands.  

The dynamic shows us that drivers for applying the 
technologies differ quite dramatically depending on 
job function. For those in Design Engineering the least 
important driver for AM is to Develop lighter parts with 52% 
ranking it sixth out of six options, compared to those with R&D 
functions, 39% of whom ranked in the top three most important 
drivers.  

One of biggest margins comes in the driver to Overcome tooling cost of alternative process; 
55% of those in a Production/Manufacturing Engineering role ranked this in the top two 
most important drivers for their AM operations whereas, somewhat surprisingly, 0% of 
Executives saw this as important. For Executives, comfortably the most important driver is 
Design flexibility with 87% selecting it in the top two most important drivers.  

Although there are significant disparities when it 
comes to drivers, there is some uniformity when 
it comes to the question “What challenges does 
your company face today regarding adopting 
additive in production?”. Almost unanimously, 
the respondents concluded that cost 
justification is the most significant challenge. 
Of nine options cost justification was selected in 
the top three most important challenges by 
59%, with business case identification ranked 
second.  
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15%  
HAVE A PRODUCTION VOLUME  

IN THE MILLIONS

36% 
SAID DESIGN FLEXIBILITY WAS  

THE MOST IMPORTANT  
DRIVER BEHIND AM
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HOW DIFFERENT VERTICALS ASSESS THE 
CURRENT STATE OF AM 

The AM production volumes across industry verticals differ as one may suspect. For 
participants working in Aerospace, the focus for technologies is in the low-volume realm 
with 86% of respondents selecting tens or hundreds in production volumes and 0% 
selecting millions, compared to Automotive where a majority of 40% selected millions.  

Figure 3: Answers filtered to compare three main industries 
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The different production volumes are reflected in the marketing of the technologies by 
OEMs. Laser powder-bed fusion companies like SLM Solutions, EOS, Renishaw and GE 
Additive tend to rank aerospace as their number one target market. This is more than likely 
due to the benefits and drawbacks of the process itself. Laser powder bed fusion parts can 
be incredibly complex and dimensionally accurate but the technology is slow and requires 
significant amounts of semi-manual post-processing. Whereas the marketing behind metal 
binder jetting technologies from HP and Desktop Metal is significantly geared towards 
throughput and high-volume, and the messaging is clearly designed for the automotive 
market with partnerships like BMW and Volkswagen at the forefront.  
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FOCUS ON AUTOMOTIVE 

The trend that sees the automotive industry as slightly behind aerospace and healthcare in 
additive terms is reflected in question six of the survey, which asked respondents to rank in 
order of importance the challenges their company faces today when adopting AM. 
Production Volume and Cost Justification are the Automotive industry’s two most important 
hurdles, whereas for Healthcare and Aerospace the two most important challenges were 
the same; Business Case Identification and Certification. For respondents in the automotive 
industry, Certification ranked as the least important challenge.  

Figure 4: Question 6 filtered to show only answers from Automotive participants 

For the automotive industry, increasing throughput of additive technologies is a recurring 
theme throughout. In question seven, ‘How important do you think the following 
considerations are for companies interested in adopting additive manufacturing for 
larger-scale production?’ 85% of Automotive participants ranked Production Volume as 
either Very or Extremely Important, if you exclude participants from the automotive 
industry that figure is just 51%.  
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FOCUS ON AEROSPACE 

The challenges faced by the aerospace sector appear to be an entirely different beast than 
that of automotive, and it makes sense; a TCT interviewee once said, ‘if a part fails in the 
air, you can’t just pull it to the side of the road’. 65% of Aerospace respondents ranked 
certification in the top three (of nine) most important challenges regarding adopting 
additive in production.  

Despite this challenge, the aerospace industry is already extremely active in the adoption 
of AM for production. 96% of Aerospace participants are either using AM today or intend 
to use it in the next five years for the manufacture of New production parts. 
  

Figure 5: Question 4 filtered to show only answers from Aerospace participants 

The main drivers behind the aerospace industry’s adoption of the technologies are 
improvement of part performance and design flexibility. When it comes to adopting AM for 
larger-scale production, as reflected in the certification challenge, the aerospace industry 
believes physical testing to be the most important factor. Physical testing could potentially 
lead to better certification, addressing the most important rate-limiting step in the eyes of 
participants.  

Part selection and design for additive manufacturing were the next two most important 
considerations for the aerospace industry. To address those considerations, in question ten 
we asked, ‘What technologies have your company been using to improve manufacturing 
decisions?’ 70% of the Aerospace participants selected Topology optimization and 
generative design, 20% more than the survey’s average. 
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FOCUS ON HEALTHCARE  
(please note the survey was conducted before the WHO declared COVID-19 a pandemic) 

A survey on point-of-care manufacturing by TCT partners SME in 2018 revealed that at the 
time one in 16 U.S. hospitals had a 3D printing manufacturing facility on-site. That report 
shows that the majority of the parts printed were medical modelling (71%). This kind of 
application somewhat sets healthcare apart in our study.  

The prevalence of medical modeling probably goes someway to justify why certification is 
not considered by participants as the Healthcare industry’s most important challenge to 
overcome in the adoption of AM technologies. 3D printed Medical models have had a 
significant impact on the healthcare industry, but they require little, if any certification. 
The Healthcare industry’s most important challenges are cost justification, material 
selection and post-processing. 

The Healthcare industry’s main drivers behind the adoption of AM are Design flexibility 
and to Overcome long lead times and logistical challenges. Design was once again 
considered the most important consideration towards the adoption of AM for larger-scale 
production with 81% of Healthcare respondents saying that Design for AM was either very 
or extremely important.  

Though unlike Automotive and Aerospace, for the Healthcare industry the consideration 
of Design for AM does not mean it is implementing the same technologies. Only 19% of 
Healthcare participants selected Topological Optimization or Generative Design for 
question 10. Instead, the Healthcare sector is more reliant on Data Analytics.   

Figure 6: Question 10 filtered to show only answers from Healthcare participants 
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CONCLUSIONS 
Additive manufacturing technologies are extremely adaptable tools allowing a spectrum of 
industries to reduce time to market and improve parts. 

The COVID-19 crisis has demonstrated additive manufacturing’s versatility well; from the 
moment the WHO declared a pandemic it appeared almost an entire industry pivoted to 
assist in the fight. Whether it was the 3D printing of PPE using desktop machinery, the 
manufacture of nasopharyngeal swabs using vat polymerization or the manufacture of final 
parts for ventilators, 3D printing’s agility shone through.  

The COVID-19 outbreak has also highlighted some of AM’s weak points; certification, and 
reliability — especially in the area of design, where hundreds of volunteers were waiting to 
leap into action, but the lack of certified designs slowed the response. Those weak points 
highlighted by COVID-19 are not, however, the same for each industry. As the report 
shows, the problems with the technology and the unique selling points are as broad as the 
technologies themselves.  

To address this, firms in the AM industry need to target individual sectors with individual 
products. Due to the sheer versatility of the product and applications, a one-size-fits-all 
approach is unlikely to fly, particularly when it comes to large-scale production.  

Already we have started to see companies launch with industry specific materials, software 
and more recently hardware. The Stratasys J750 Digital Anatomy 3D Printer launched in 
Q3 of 2019 is an example of an OEM examining the minutiae of requirements for the 
medical modeling industry.   

The technologies have proved their worth during a crisis and now must prove their worth 
in the world of manufacturing particularly as we look to be heading towards a global 
recession. The areas of cost justification and business case identification, which were 
ranked as the two most significant challenges respectively, will only increase in their 
importance and the two go hand-in-hand. If we can find the applications that work, costs 
will be justified, if costs are justified, AM is onto a winner.  
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Additive Manufacturing for Production - A Survey by TCT Magazine in association with Altair
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15% 23

5% 8

13% 20

7% 11

11% 17

13% 21

36% 57

Q2 What industry vertical are you in?
Answered: 157 Skipped: 0

TOTAL 157

AerospaceAerospaceAerospaceAerospaceAerospace          
15% (23)15% (23)15% (23)15% (23)15% (23)

MilitaryMilitaryMilitaryMilitaryMilitary          
5% (8)5% (8)5% (8)5% (8)5% (8)

AutomotiveAutomotiveAutomotiveAutomotiveAutomotive          
13% (20)13% (20)13% (20)13% (20)13% (20)

Heavy equipmentHeavy equipmentHeavy equipmentHeavy equipmentHeavy equipment          
7% (11)7% (11)7% (11)7% (11)7% (11)

Electronics/ConsumeElectronics/ConsumeElectronics/ConsumeElectronics/ConsumeElectronics/Consume
r goodsr goodsr goodsr goodsr goods

Healthcare/MedicalHealthcare/MedicalHealthcare/MedicalHealthcare/MedicalHealthcare/Medical          
13% (21)13% (21)13% (21)13% (21)13% (21)

Other (pleaseOther (pleaseOther (pleaseOther (pleaseOther (please
specify)specify)specify)specify)specify)
     
36% (57)36% (57)36% (57)36% (57)36% (57)
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31% 49

34% 53

20% 31

15% 24

Q3 What is your production volume?
Answered: 157 Skipped: 0

TOTAL 157

TensTensTensTensTens          
31% (49)31% (49)31% (49)31% (49)31% (49)
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Q4 How are you using/ planning to use additive manufacturing?
Answered: 157 Skipped: 0
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Q5 What are the drivers for your company’s additive manufacturing
initiatives? (rank in order of importance with 1 being most important)

Answered: 157 Skipped: 0

Design
flexibility

Overcome long
lead times a...

Improve
performance ...

4%4%4%4%4%

11%11%11%11%11%
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1 2 3 4 5 6
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Q6 What challenges does your company face today regarding adopting
additive in production? (rank in order of importance with 1 being most

important)
Answered: 157 Skipped: 0

27%
42

16%
25

15%
24

10%
16

6%
10

11%
17

8%
12

4%
7

3%
4

 
157

 
6.46

14%
22

13%
21

15%
23

8%
13

11%
17

6%
10

12%
19

11%
18

9%
14

 
157

 
5.33

11%
17

15%
24

11%
17

11%
17

12%
19

11%
17

12%
19

10%
16

7%
11

 
157

 
5.28

10%
15

9%
14

10%
16

14%
22

19%
30

15%
23

10%
15

10%
15

4%
7

 
157

 
5.19

6%
9

13%
20

12%
19

18%
28

12%
19

11%
18

10%
16

11%
17

7%
11

 
157

 
5.11

8%
12

9%
14

13%
21

13%
20

12%
19

15%
23

12%
19

12%
19

6%
10

 
157

 
4.96

11%
18

10%
15

8%
13

7%
11

10%
16

7%
11

12%
19

13%
20

22%
34

 
157

 
4.42

6%
10

6%
10

8%
12

11%
17

10%
15

14%
22

15%
24

18%
28

12%
19

 
157

 
4.24

8%
12

9%
14

8%
12

8%
13

8%
12

10%
16

9%
14

11%
17

30%
47

 
157

 
4.01

 1 2 3 4 5 6 7 8 9 TOTAL SCORE

Cost justification

Business case identification

Production volume

Material selection

Part size

Post-processing

Certification

Machine parameters

Limited expertise (know-how)



Additive Manufacturing for Production - A Survey by TCT Magazine in association with Altair

9 / 14

Q7 How important do you think the following considerations are for
companies interested in adopting additive manufacturing for larger-

scale production?
Answered: 157 Skipped: 0
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Post-processing
of the part

Physical
testing

Evaluating
manufacturin...

Designing for
additive...
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TOTAL WEIGHTED
AVERAGE

Testing cost

Production volume

Part selection

Evaluating different
manufacturing
processes for the
design

Post-processing of
the part

Physical testing

Evaluating
manufacturing
feasibility

Designing for
additive
manufacturing
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34% 54

25% 40

17% 27

13% 20

10% 16

Q8 My company is willing to pay a premium to achieve weight reduction
and enhanced performance as a result of additive manufacturing?

Answered: 157 Skipped: 0

TOTAL 157

Neither agree norNeither agree norNeither agree norNeither agree norNeither agree nor
disagreedisagreedisagreedisagreedisagree
     
34% (54)34% (54)34% (54)34% (54)34% (54)

Somewhat agreeSomewhat agreeSomewhat agreeSomewhat agreeSomewhat agree          
25% (40)25% (40)25% (40)25% (40)25% (40)

Somewhat disagreeSomewhat disagreeSomewhat disagreeSomewhat disagreeSomewhat disagree          
17% (27)17% (27)17% (27)17% (27)17% (27)

Strongly agreeStrongly agreeStrongly agreeStrongly agreeStrongly agree          
13% (20)13% (20)13% (20)13% (20)13% (20)

Strongly disagreeStrongly disagreeStrongly disagreeStrongly disagreeStrongly disagree          
10% (16)10% (16)10% (16)10% (16)10% (16)

ANSWER CHOICES RESPONSES

Neither agree nor disagree

Somewhat agree

Somewhat disagree

Strongly agree

Strongly disagree
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58% 88

61% 93

35% 53

80% 123

33% 50

Q9 What other manufacturing processes does your company consider
for production? (select all that apply)

Answered: 153 Skipped: 4

Total Respondents: 153  

Casting

Injection
Moulding

Stamping

Machining

Hybrid (AM for
casting moulds)
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Hybrid (AM for casting moulds)
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50% 79

48% 76

47% 74

18% 29

Q10 What technologies have your company been using to improve
manufacturing decisions? (select all that apply)

Answered: 157 Skipped: 0

Total Respondents: 157  

Topology
optimisation and
generative
d i

Advanced
physics
simulation

Data analytics Other (please
specify)
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ANSWER CHOICES RESPONSES

Topology optimisation and generative design

Advanced physics simulation

Data analytics

Other (please specify)


