
REMOVE THE 
CONSTRAINTS

The ability to simultaneously print functional parts with 
rigid and flexible components has historically been a 
challenge within the Additive Manufacturing (AM) 
industry.  Either the additively produced parts lacked 
the required strength or engineers were forced to bond 
hard and soft materials together with obvious concerns 
related to durability.  ARBURG ran into the same issue 
when they needed to create a gripper for a robotic  

system that blended rigid strength and soft touch 
properties.  By designing a form-fit gripper, an innova-
tion only possible with its freeformer system, ARBURG 
solved the problem and invented a new way to auto-
matically remove injection molded parts.  This removed 
the constraints of manual work steps, while improving 
aesthetics, quality and performance of the component.  
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The anticipated growth of additive manufacturing is 
reliant on the advancements of new materials that can 
be used for industrial purposes.  According to the report 
„Global Additive Manufacturing Market and Technology 
Forecast to 2028“ (Research and Markets; July 2020), 
the global additive manufacturing market is forecasted to 
reach $78 billion in revenue by 2028, and will be heavily 
represented in North America, the APAC states, and 

ARBURG produces its machines for plastic processing  
exclusively at its parent company in Lossburg Germa-
ny. In the Customer Center, numerous ALLROUNDER 
injection molding machines are available for trials and 
sampling of customer tools. In addition, plastic parts are 
produced there for the company’s own requirements.  

When ARBURG optimized such a plastic part with a view 
to a smoother surface with fewer edges, they needed a 
new way to remove the part from the injection molding 
tool without damaging or bruising it. Typically, parts fall 
from the injection molding machine into a collection 
bin – but this could cause several problems, especially 
with curved parts.  Shape, gradient, and surface texture 
must be considered when developing the mold’s ejector 
pins and there will always be a risk of damaging the 
aesthetically sophisticated surface. This is highly relevant 
for many medical device and consumer product devel-
opment companies. In addition, the existing process 
required manual separation of sprues and molded parts. 

Europe. Much of this is due to the significant investments 
that many manufacturers are making in digitalization 
and the promise of agile production and flexible supply 
chain management.  While prototype manufacture will 
remain a viable solution for many, the additive manufac-
ture of innovative, complex functional components and 
multi-material assemblies will propel the industry further.  
The possibilities are almost endless for the AM spectrum.  

ARBURG had set itself the goal of making the manufac-
turing process more efficient. The manual work steps 
were to be automated and the part quality increased at 
the same time.
The ARBURG product in question is an arched handle 
for the THERMOLIFT, a combined drying and conveying 
system for plastic granulates. The challenge during man-
ufacture is that the part is positioned at 15° obliquely 
in the mold and cannot sacrifice aesthetic qualities.  
ARBURG decided to develop a custom gripper for its 
MULTILIFT robotic system, to remove the part safely from 
the mold. The automation of the process also enables 
lights out manufacturing.  However, this particular part 
posed a few more issues that required a rather unique 
solution.  With minimal space between the two mold 
halves and no straight surface available for a classic grip-
per with suction cup, ARBURG developed an alternative 
that opens up new possibilities for the removal  
of injection molded parts.  

INTRODUCTION

CHALLENGE
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Designing a gripper to be manufactured additively is not 
unusual in itself. Many manufacturers use 3D printers 
and only one material for this purpose. The ability to 
combine multiple materials for new applications makes 
the ARBURG Plastic Freeformer (APF) unique. In this spe-
cific case, with the freeformer, ARBURG has produced 
an application-specific gripper, which gently removes 
the geometrically and aesthetically sophisticated molded 
parts from the mold without affecting the surface. For 
this, a rigid shell, combined with a flexible membrane, 
was designed as a finished assembly that connects 
directly to the robotic arm. 

The gripper has an interlocking gripping mechanism 
within a TPU membrane and a rigid PC/ABS shell. The 
trick here is that the soft membrane expands as soon as 
compressed air is conveyed through internal channels, 
while the rigid shell ensures dimensional stability. In this 
way, the molded parts can be safely removed from the 
mold. This is not possible with your typical 3D printer. 

The freeformer uses a patented APF process that dis-
charges tiny droplets of material and positions them 
strategically on a platform to retain maximum mechan-
ical strength properties of the material being deposit-
ed.  What’s unique is the ability to combine multiple 
materials, enabling the freedom to design 3D-printed 
parts with both rigid and flexible properties. Imagine a 
soft-touch overmold handle for appealing haptics, or a 
reinforced gasket with rigid ribs to improve strength. Or 
take it a step further, as is the case with ARBURG, and 
create a TPU membrane that can fill tiny mold cavities 
and safely remove the injected parts from the mold. 

SOLUTION
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deviate from the actual delivery condition of the machine. The relevant valid operating instructions are applicable for the installation and operation of the machine.

BENEFITS AT A GLANCE

Process Time Cost

Traditional process N/A N/A

freeformer 2 Days < $20
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RESULTS

• Combination of hard and soft components for  
innovations and development of new grippers

• Complete assemblies from different materials in 
one step - no assembly or gluing required

• Application-specific and individually adaptable 
component

“The outstanding of the APF process is that it can be 
adapted in so many ways to solve problems typically 
associated with traditional manufacturing processes,” 
Lukas Pawelczyk, Head of Sales freeformer, explains. 
“The freeformer frees us from technical constraints.” 
The additive manufacturing expert is familiar with 

many 3D printing technologies and believes that the 
freeformer is uniquely positioned to address strategic 
markets such as healthcare, automotive and aerospace. 
The robotic system gripper is just one example of what 
is possible with the freeformer. 

LOOKING FORWARD

• Quick and immediate turnaround time
• Improved aesthetics of injected part and  

decreased surface defects
• Automated process for lights out production. 
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Contacts:
Headquarters Germany: akf@arburg.com
Europe: akf@arburg.com
USA: gerry_berberian@arburg.com
China: wei_yen_lim@arburg.com

ARBURG is one of the world’s leading manufacturers of 
plastic processing machines. The product portfolio en-
compasses ALLROUNDER injection molding machines, 
the freeformer for industrial additive manufacturing, 
plus robotic systems and turnkey solutions. Produc-
tion takes place exclusively at the parent company in 
Lossburg, Germany. In the customer center, numerous 
ALLROUNDERs are available for trials and sampling of 
customer tools. In addition, plastic parts are produced 
there for the company’s own requirements.

ARBURG has its own organizations at 35 locations in 26 
different countries and, together with its trading part-
ners, is present in more than 100 countries. This creates 
an international sales and service network that allows 
the company to provide first-class customer support 
on the ground. Of a total of roughly 3,200 employees, 
around 2,650 work in Germany. About 550 further 
employees work in ARBURG’s organizations around the 
world.

Further information: www.arburg.com
Contact: Lukas Pawelczyk (lukas_pawelczyk@arburg.com)
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COMPANY

ARBURG headquarters  
in Lossburg


