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The Future 
Is Within Reach
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Robots have become part of everyday life in the age of digitization. They 
build cars and sort goods and workpieces. They process microchips and 
explore cell nuclei, the deep sea and distant planets, and they vacuum 
floors and mow lawns. When it comes to heavy, monotonous or dirty 
work, robots come into their own. Similarly, when performing tasks that 
would not be possible or would be dangerous for people without 
technical aids. Until recently, robots were mainly associated with large, 
industrial manufacturing plants or seen as small, state-of-the-art domestic 
helpers. Or perhaps had only been seen on the television.
 
Nowadays, robots have become a viable option for automating processes, 
even for handicraft business and SMEs. New technologies pave the way 
for many new areas of application for robots. 

One very rapidly growing area is collaborative robotics. The cobots(1) 
work side-by-side with humans without being separated from them by 
safety equipment. Like industrial robots, they take over unpleasant, 
complex or monotonous tasks and increase productivity(2) without ever 
getting tired. The working day becomes more ergonomic and stimulating 
for employees and, as a direct result, the humans can concentrate on 
more demanding tasks.

What does that mean specifically? 
•  Can cobots compensate the shortage of skilled workers?
•  Are cobots also cost-effective when producing smaller product quantities? 
• Can users react flexibly to new process requirements with cobots?  
•  And can they help to stay ahead of the competition in an  

increasingly global market environment? 

They certainly can. And they will play a crucial role in the future.

Read the white paper to find out more.

(1) The word cobot  
is a combination of 
“Collaboration” and 
“Robot” and describes 
robots that can work  
and interact directly      
with humans.

(2) Cobots are  
extremely flexible,  
easy to handle and 
cost-effective.
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Automation –  
A Growing Market

From industrial robots 
to collaborative robots

The technology to 
create intelligent solutions 

For a long time, the use of robots was mainly reserved for large industrial 
companies. A standard industrial robot is expensive to buy, it requires a lot 
of space and is only to be operated by professionals. Usually the robot only 
performs one function, and can only be adapted to new requirements 
with a great deal of time, money and expertise. For small and  
medium-sized enterprises and workshops, an investment of this  
magnitude would not have been cost-effective.

This is all set to change with the new generation of lightweight robots(3): 
These robots are much smaller and lighter, flexible in use, much cheaper 
and can be programmed and operated without specialist knowledge. 

In contrast to conventional industrial robots, cobots can also be used in 
close proximity to humans thanks to their integrated, standardized safety 
features(4). The human strengths of the employee, such as intelligence, 
flexibility, can be directly combined with the endurance, precision and 
efficiency of the robot. 

(3) Lightweight robots are 
smaller in both size and 

weight with lift capacities 
up to 25 kilograms. The 

majority are cobots.

(4) The guideline ISO TS 15066 
defines the safety standards  

to enable humans and  
cobots to work together  

without spatial separation.

(5) Custom-made gripping 
systems ensure that  

cobots can be flexibly 
adapted to tasks.

(6) Vacuum grippers do not 
need to grip the workpiece. 

They apply suction safely 
and gently, without 

crushing edges or causing 
pressure or shearing points.

The very best cobot would be useless without the right gripping system. 
The robot arm can only pick up, move, position, process, assemble, sort, 
stack and put down a wide variety of goods and parts when combined 
with suitable grippers. Moreover, flexible gripping systems even expand 
the range of applications(5) of cobots.

The chosen gripping system depends on the process and the workpiece 
to be gripped. In addition to the size of the workpiece, the weight and 
the surface is crucial, for example whether the object is robust or delicate, 
solid or soft. Users can choose from mechanical, magnetic and  
vacuum gripping systems(6). Vacuum grippers handle workpieces very 
delicately and can position them with millimeter accuracy. They are very 
flexible and versatile in use, primarily because the suction cups are 
capable of holding fundamentally different workpieces in place.
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Automation opportunities  
for businesses

Inquiries about the compact and fatigue-free assistants are multiplying 
rapidly. Collaborating robots are ideal for handicraft, small and  
medium-sized businesses. The investment sums are reasonable, the 
combination of simple programming, fast integration and flexible 
applications fully satisfies the requirements of these companies and 
opens up a number of opportunities(7). 

(7) By taking on  
monotonous tasks,  
cobots compensate for  
the shortage of skilled  
workers and even  
increase productivity.

The market in figures

+ 30 %
381,000 industrial robots were sold in 
2017. That figure is 30% higher than  
in 2016. In total, 2,098,000 industrial  
robots were in operation by 2017.1

The cobot market: It is 
expected to increase 
tenfold over the next 
five years.2

34 %
In 2025, 34 percent of all robots  
sold will be collaborative.3

Pick & place, assembly and material  
handling will account for 75 percent of 
cobot applications over the next five 
years.4 20 % of all cobot applications 
work by means of vacuum gripping 
technology.

75 %

Cobots will be a fundamental part of the modern 
working world. 

2021 2023

317

819

2019

109

388

565

784

Applications with  
collaborative robots

Applications with  
industrial robots < 20 kg

Sources: 1 World Robotics 2018, 2 Markets and Markets  “Collaborative robots market – global forecast to 2023,” 3 https://www.robotics.org/blog-article.cfm/Collaborative-Robots-Market-Update-2018/84
4 Interact Analysis (Robotics Business Review)

The potential of 
end-of-arm tooling

2022

542

673

2021

209

469

10 x
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The Technology – 
Practical Application of  
Vacuum Grippers

The intelligent system

The individual components and technologies combine to form a highly  
efficient complete system – while at the same time allowing maximum 
flexibility(8) of the applications.

One of the key advantages for smaller companies and workshops is the 
simple setup of the cobots with vacuum grippers. There is no need for 
complicated robot programming to work with the intelligent and highly 
efficient systems – intuitive teach-in of the cobot is all that is required. If the 
vacuum generator is connected to a smartphone, data can be read out and 
evaluated using the Schmalz ControlRoom app, settings can be configured 
for the vacuum generator and spare parts can be ordered. This makes the 
setup even faster. 

(8) The perfect combination 
of cobot and gripping 

system is chosen based on 
the desired application.

Control panel

Software (app)

Cobot

Flange

Vacuum
generator

Vacuum 
gripper

Workpiece



Unpack, connect, get to work

Safe operation

(9) The Schmalz vacuum 
grippers are compatible 
with all common cobot 
models. (As of October 
2019)

(10) Robots rely on  
software modules  
in the same way that  
smartphones rely on  
apps.

As soon as humans and robots share a workspace, the question of safety 
inevitably arises. Cobots therefore have numerous functions that regulate 
and limit power, performance and speed. Vacuum grippers also offer 
great safety benefits(12), both for humans and in terms of the safe and 
careful handling of the component. While mechanical grippers clamp the 
components, there are no pinching edges or shearing points when the 
workpiece is gripped by vacuum. A human hand or a finger cannot get 
trapped.

(12) If a collision occurs 
between humans and a 
cobot during operation, 
the cobot stops  
immediately.

It usually takes an untrained user less than an hour from unpacking the 
cobot to the finished setup, which is about the same amount of time it 
takes to set up a new smartphone. 

Design: The vacuum generator is mounted on the cobot using a suitable 
flange(9) and electrically connected using a cable set. 

Installation: The software for the cobot and the vacuum gripper are 
installed on the control panel via USB stick. The individual software 
modules(10) allow intuitive operation and reduce the integration time. 

Teaching in: The self-explanatory software interface allows the users to 
configure all the settings themselves. Using the hand guidance  
function(11), the user teaches the cobot its tasks step by step. The user 
guides the gripper to the workpiece and saves the individual movements 
for the required work step. And just like that, the first pick and place 
application is programmed.

(11) All parameters for the 
cobot and the gripper are 
manually taught in, 
eliminating the need for 
complicated programming.

Flexible application 

Vacuum grippers are not limited to a single activity. They can be adapted 
to the respective application as well as to changing workpieces. This  
basic principle gives the vacuum gripper an advantage over mechanical  
grippers, which usually have to get adapted specifically to each individual 
workpiece. 

7



8

Application Areas

Individual solutions for a wide range of tasks
When it comes to assembly, logistics and packaging, there 
are virtually no limits to lightweight robots. They move, 
transport, handle and palletize goods and workpieces. 
The robots also have great potential in quality control or 
when loading and unloading machines – as these areas 
are still less likely to be automated.

Schmalz is the market leader in vacuum automation and 
is active in all manufacturing and processing industries. 
Schmalz's customers include small and medium-sized 

x 8

x 8

x 8

x 8

x 8 x 8

1. The vacuum gripper even  
moves soft and delicate materials  
as well as irregular shapes safely  
and gently.

2. Once the product quantity and the 
related target location have been saved, 
the parts are systematically deposited 
until the cardboard box is full. 

3. Once complete, the packaged parts 
are neatly stacked on the pallets at 
locations predefined by the human 
workers.

businesses as well as large industrial companies and 
corporations.

Experience has shown that there are many basic  
advantages to the gripping process using vacuum  
technology. For example, only workpieces that are too 
round, porous or air-permeable cannot be gripped and 
moved by vacuum. The following examples show a small 
selection of applications that are particularly well suited 
to cobots with vacuum grippers.

 
During this handling step, the  
workpiece is picked up at a defined 
location and placed again at another 
defined location. 

Cobots can perform these tasks 
around the clock and repeat them 
with a very high level of precision.  
If the tasks are repeated, the  

1. Pick & place

 
respective programming of the  
cobots can be saved and recalled at any 
time.

The supreme discipline in this area is 
known as “bin picking.” The cobot 
identifies the respective component 
using a camera system and removes it 
automatically from the box.

2. Packaging and palletizing
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3. Loading and unloading machines

4. Quality control and lab testing

Since the loading and unloading  
of machines can be very monotonous, 
cobots can optimally support the 
qualified employee in the company. 
Moreover, as cobots are always  
ready and able to work day and 
night, machine downtimes are also 
reduced. Once the workpiece has 
been finished, the cobot  

5. Assembly

1. The vacuum gripper grips  
the workpieces from above and 
places them securely in the  
desired location.

2. The individual components are 
gripped and mounted one after the 
other. Once saved, the steps can be 
repeated as often as required.

3. The vacuum grippers take on 
monotonous tasks with no need for 
physical separation. Humans monitor, 
operate and control the processes.

1. The vacuum gripper operates 
nearly mark-less when handling the 
parts and positions them in the 
precise location for analyses or test 
processes.

2. The parts are mechanically  
checked or processed. When the 
process is complete, the cobot will  
be notified.

3. During test processes, the cobot 
receives a signal indicating whether 
the tested part needs to be transported 
for further processing or rejected.

immediately unloads the machine 
and loads it again. The cobots do  
not require much space for this  
task and it is still possible to  
operate the machines manually. 
Cobots with vacuum grippers are  
particularly flexible and can be  
used on machines with different  
workpieces.
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The Schmalz Cobot Portfolio

Schmalz provides various grippers for use in combination with the vacuum 
generator. These grippers can be assembled in a modular system and 
installed with minimum effort. 

Vacuum generators
Schmalz vacuum systems can be combined with all common lightweight 
robots and cobots. Key elements include the electrical vacuum generator 
ECBPi and the Mini-CobotPump ECBPM, which is even more compact and 
lightweight. Both devices do not require any compressed air, which means 
no hoses. The cobot remains flexible and easy to set up, making it ideal for 
mobile platforms.

Gripping solutions
The gripping solutions from Schmalz can be combined with electrical  
vacuum generators or with pneumatic vacuum generators. They are  
based on a modular system and can thus be optimally adapted to the  
application.

Lightweight grippers SLG 
Schmalz provides a digital platform where users can create their  
individual lightweight grippers. Users can define their workpiece, the  
right suction cup type and the suction points with just a few clicks. The  
lightweight gripper is then designed automatically in the 3D printer,  
and can be combined with various vacuum components, such as the  
CobotPump ECBPi.

Area grippers FXCB/FMCB 
The area gripper FXCB/FMCB is suitable for handling workpieces regardless 
of their size or shape. The gripper can be used with a sealing foam, which 
makes it more flexible for structured components or components with 
cutouts and also allows partial contact. For flexible workpieces and for 
workpieces with height differences, suction cups are used instead of the 
sealing foam. Depending on the requirements, the gripper has an  
integrated vacuum generator or a connection for external vacuum 
generation.

Vacuum end effectors VEE
The modular system consists of several single components which can be 
combined to form an individual gripper using an intuitive configuration 
software. The gripper can thus be configured by the user himself and 
adapted to the application. Schmalz offers support and advice if required.

Robot sets 
Schmalz offers complete packages suitable for different robotic models 
from a range of manufacturers – including for example the electrical 
vacuum generator ECBPi, the area gripper FXCB, or the end effector VEE. 
The sets contain all of the required components to build a complete gripper, 
including a flange for simple mounting on your robot. This means the 
pre-configured gripping solution is ready for use in an extremely short 
period of time.

Software modules/Apps
To integrate the grippers into their working environments as easily as 
possible, Schmalz offers corresponding software components. These 
components are simply added into the control panel of the cobot, and the 
handling sequences can be configured easily and quickly.
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Smart Technology for the Future

(13) Integrated communication 
functions will further improve 
usability, i.e. user-friendliness.

Improving cobots with new 
technologies

When it comes to growth and efficiency, cobots offer small and  
medium-sized companies flexibility and scalability to compete in the global 
market. Robotics and automation will increasingly influence our way of 
working in the future. They offer enormous potential for improvements(14) 
in terms of productivity, quality, safety, resource utilization and ability to 
compete.

Improving work processes  
with cobots

The advantages of cobots  
at a glance

(14) In the future cobots can 
perform more and more 
activities. The first step in 
the optimization process is 
to identify these activities 
within the company.

COBOTS

•  Can work with people side by side or interact

•   Can be set up or reprogrammed by inexperienced 
users within a very short time

•  Are flexible and multifunctional

•  Have a lower purchase price, integration into the 
process results in no additional cost or minimal 
additional cost

In the future, grippers will become even safer and more versatile. As a 
result, they will also become more attractive to small and medium-sized 
companies. Using data that the intelligent grippers collect from the 
process and their environment, the adjustment, control and configuration 
process will soon be carried out automatically. Not only does this make 
operation even easier for the users(13), the processes are also optimized 
thanks to this data. For example, workpieces are gripped even more 
securely to allow the cobot to move faster. 

Sophisticated selection aids and configurators from Schmalz also further 
improve and simplify the selection of the right gripper for the respective 
process. The aim is to use innovative technologies to design all the 
components in Schmalz's large vacuum range to be as efficient, reliable 
and user-friendly as possible.

STANDARD INDUSTRIAL ROBOTS

• Work behind safety fences 

•  Require special programming skills

•  Are usually inflexible and set up for just one  
application

•  Have a higher purchase price and additional costs  
for safety features, programming and integration  
into the process



• Quality: the result of decades of experience

•  Cooperation: years of close cooperation with international cobot 
manufacturers

•  Solution oriented: end-to-end products developed according to the 
application  

• Customer focus: simple setup and commissioning of the products

• Innovation: always ahead of the times with forward-thinking solutions

Schmalz – Market Leader  
in Vacuum Automation

Schmalz is the market leader(15) in vacuum automation and ergonomic 
handling systems. As a global(16) company, Schmalz’s products are used  
in applications in the logistics industry, the automotive industry, the  
electronics sector and in furniture production. 

In the robotics sector, Schmalz offers intelligent vacuum gripping  
systems(17) specially designed for lightweight robots. Ranging from  
individual components to preconfigured complete packages, Schmalz 
develops flexible and individual solutions for use with cobots from all 
well-known manufacturers. 

The combination of high innovative strength, first-class quality and 
comprehensive consulting(18), ensures sustainable added value for the 
customers. Intelligent solutions from Schmalz make production and 
logistics processes more flexible and efficient - and at the same time fit 
for dynamically developing digitalization.

(17) The vast portfolio 
includes components such 

as suction cups, vacuum  
generators and complete 

gripping systems 

(15) Business units:
Vacuum Automation, 

Handling, Energy Storage

“With its solutions, Schmalz  
contributes to the goal, that  
everyone can put Cobot systems  
into operation quickly and easily.”
Matthias Frey, Business Development, Robotics

Smart technology sets us apart

(18) Employees:
1500 employees at 

the German  
headquarters and 

another 18 Schmalz  
subsidiaries

(16) Global:
locations and partners  

in over 80 countries

J. Schmalz GmbH
Johannes-Schmalz-Str. 1
72293 Glatten, Germany

T: +49 7443 2403-0
schmalz@schmalz.de

WWW.SCHMALZ.COM

Find out more about vacuum gripping systems at WWW.SCHMALZ-ROBOTICS.COM


