
CASE STUDY: 3D PRINTING CREATES A GRIPPING 
OPPORTUNITY FOR THE ROBOTICS INDUSTRY

The Challenge
In order to be as effective as possible, industrial robots must be capable of performing 
a variety of tasks, and their abilities are often limited to the available end of arm 
tooling. While many stock effectors are available, new applications frequently require 
a completely new tool, or at minimum, an update, improvement or customization to 
an existing design.

For a specific application, it typically takes 8-16 weeks to develop a fully functional 
industrial robot. However, most of the time is spent in development and testing. Final 
assembly usually happens in the final 2-3 weeks. End of arm tooling is often modified 
during the later stages of development, and even beyond, once the robot has been 
deployed.

Traditional end of arm effectors are extruded or milled from aluminum and other 
materials, making them costly and time consuming. Further, they’re limited by 
machining, which hinders the ability to produce complex and sophisticated part 
designs. Because they’re made of metal, traditional effectors are also heavy, which 
often requires bigger robots. Due to the nature of the workflow and high fixed costs of 
machining, customization is usually expensive, or simply not possible.

HENKEL AND ITS OPEN MATERIALS NETWORK PARTNERS COLLABORATE 
WITH INDUSTRIAL AUTOMATIONCOMPANIES TO DEVELOP MORE 

CAPABLE, LESS EXPENSIVE ROBOTIC END OF ARM TOOLING

“Companies are embracing industrial automation like never before,” says David Brady, 
European Business Development Manager for Henkel AM Services. 

“Sure, they want to be more competitive, but they’re also trying to insulate themselves against events like the recent pandemic. 
Robots play a central role in almost any automation project. Making them more capable and less expensive is a big priority,  

and often it involves improvements at the end of arm.”

APPLICATION: 
Customized end of arm effector for 
robotics

MATERIAL: 
Main Structure: LOCTITE 3D 3172 HDT50
High Impact
Gripper pads: LOCTITE 3D 5015 A80
Elastomeric for the gripper pads

TECHNOLOGY: 
EnvisionTEC E1 cDLM (Continuous Digital 
Light Manufacturing) photopolymer 
3D printer

Background
Industrial robots are offered in many shapes 
and sizes, depending on the work they’re 
needed for. On the large end, robots are often 
used in automotive and other sectors to hold, 
manipulate and assemble large components 
like body panels. By contrast, smaller robots 
are often used in medical and other markets to 
perform very precise tasks.

Industrial robots are made up of several 
components, including a controller and drive 
mechanism, a manipulator (typically an arm) 
and accessories that enable the robot to touch, 
grip, grab and complete other programmed 
tasks.

End of arm tooling is a crucial aspect of robotic 
technology. Despite their importance, the 
abilities of effectors get little recognition. To 
handle a wide variety of tasks, many types are 
offered, including:

• Mechanical, vacuum and adhesive  
  based grippers

• Collision and force/torque sensors

• Shears, torches, paint guns and other tools

• Multipurpose tools and tool changers

Key Components of an Industrial Robot

Arm / Manipulator

End-of-Arm Effector

Controller

Drive Mechanism

Other custom features include:
• Sensors
• Actuators
• Transducers
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BENEFITS
“Our industrial automation customers provide intelligent products that rely on mechanical parts, in addition to electronics and computing 
power,” says Mr. Brady. “Customization is not an exception, it’s the norm. In order to meet market demands, they must be able to design, 
improve and modify parts especially end of arm tooling as quickly and inexpensively as possible.”

Speed was the biggest benefit for this application. Instead of a typical lead time of 4 or more weeks, the customer was able to go to design 
to part in less than three days, reducing lead time by 90%. Not only is the additive manufacturing process faster than traditional methods, 
like milling, it is also more cost effective. 

These advantages can serve them throughout the product development lifecycle. In the design phase, they can prototype and test faster 
and more frequently. In production, they can reduce the cost of small batch parts and remove an important bottleneck in the assembly 
process. Further on, it can even help reduce the supply chain expense associated with spare parts.

Beyond speed, the versatility and flexibility of 3D printing also offers several other important benefits. Instead of producing parts in bulk, 
they can take advantage of just in time manufacturing and even produce parts “on demand.” This allows them to manufacture parts when 
and where they’re needed while also deferring cost until a request is made.

The Solution
“Our industrial automation customers provide intelligent products that rely on mechanical parts, in addition to electronics and computing power,” 
says Mr. Brady. “Customization is not an exception, it’s the norm. In order to meet market demands, they must be able to design, improve and 
modify parts especially end of arm tooling as quickly and inexpensively as possible.”

A manufacturer of automation systems approached Henkel to help it deliver a unique solution for an end customer. They needed to develop 
a customized end of arm effector, in a short time frame. The tool needed to combine a soft gripper with a durable structure, in order to 
enable a connection to the robot, while keeping a gentle direct contact with a fragile part.

Using Design for Additive Manufacturing (DfAM ) principles, Henkel developed a new design with two key components, including a main 
structure which offered high impact resistance, machinability and lighter weight. Additionally, gripper pads were developed that offered 
flexibility and resilience for direct contact with client’s fragile parts.

The parts were manufactured using digital light processing (DLP) photopolymer 3D printing. Henkel worked with the client to identify 
the best materials, ultimately selecting LOCTITE 3D 3172 for the main structure and LOCTITE 3D 5015 for the gripper pads. To ensure the 
parts were not only optimized for additive manufacturing but also for assembly, post processing and bonding were also considered the 
design process. With this comprehensive approach, the customer was able to utilize a hybrid technique which combined the reliability and 
consistency of silicone molding with the flexibility and versatility of additive manufacturing.

Robotic effector with 3D printed parts
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Large robots with heavy, metal effectors

In the robotics industry specifically, light weighting might be an even bigger advantage. The additive manufacturing process enables new 
geometries that can’t be using traditional methods. In the DfAM process, parts are typically optimized to minimize the use of material, both 
to reduce cost and lighten the weight of parts. In an automated environment, lighter end of arm tooling can reduce the load enough to even 
allow for a smaller, less expensive robot.

In addition to saving weight, the additive process offers other important benefits. First, it provides designers with new freedom to improve, 
simplify and reduce the number of parts required for assembly. Since each part is printed from a unique digital file, 3D printing also enables 
customization. In an industry like robotics, where almost every environment and application are unique, customized products create an 
ongoing revenue opportunity.

While 3D printing technology offers important advantages, a comprehensive solution involves engineering, post processing and perhaps 
most importantly, the right materials. In this particular example, some areas of the effector required strength while others needed flexibility. 
With Henkel’s deep experience in materials and broad portfolio of photopolymer resins, the customer was able to develop an improved part 
that can still withstand the rigors of an automated work environment.

For other companies in the robotics industry, it demonstrates what’s possible through collaboration. Working with Henkel and it’s Open 
Materials Platform partners, a customer was able to conceive and produce superior end of arm tooling. The process was faster, and resulted 
in lighter weight parts that were easily customizable. It’s a solution that not only reduces current costs, but also has the potential to 
generate new revenue.

About

LOCTITE is the world leader in the adhesives industry and provides the most innovative products for the 
use of daily glue. With a constantly growing portfolio of high-performance materials, specialized equipment 
and post-processing solutions, LOCTITE overcomes the limitations of conventional 3D printing to enable 
additive manufacturing for the production of durable, functional parts. Through its strategic partnership 
with technology leaders for specialized equipment, LOCTITE is driving the adoption of 3D printing beyond 
prototyping and toward the production of final parts. (LOCTITE.com)
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About

EnvisionTEC is a leading global provider of professional-grade 3D printing solutions. Our company invents, 
develops, manufactures and sells 3D printers and proprietary materials worldwide. Founded in 2002 with its 
pioneering commercial DLP printing technology, EnvisionTEC now sells more than 40 printers based on six 
distinct technologies that build objects from digital design files. The company’s premium 3D printers serve 
a wide variety of medical, professional and industrial markets, and are valued for precision, surface quality, 
functionality and speed. EnvisionTEC’s intellectual property includes more than 100 pending and granted 
patents and 70 proprietary materials.

Want to see how Henkel 3D Printing can help your business leverage the power of additive manufacturing,?  
Visit us at www.LoctiteAM.com

To learn more about EnvisionTEC, visit www.envisiontec.com


