
The stronger party yields
Few machines appeal to the human imagination 

as much as the robot. It is seen as the epitome 

of perfection in a machine thanks to its greater 

degrees of freedom in terms of the variety  

and scope of activities it can perform. Industrial 

robots are an invention of the second half of  

the 20th century: In the 1950s the American 

George Devol heralded in this era with his patent 

design of “a programmed article transfer”. 1961 

saw the appearance of the first robot on the 

General Motors production line, the Unimate.  

To protect the worker, the practice in those  

days was strict segregation of man and  

machine. The robot was meant to replace a  

human worker and remained enclosed in a cell 

while it performed its tasks. Separate working 

spaces and no direct interaction between man 

and machine: principles that remained un-

changed for over 50 years. These robot applica-

tions did not live up to the science fiction vision 

of man and robot sharing the same working or 

living space. 

Shared working space

All that is now set to change with a new kind  

of robot, the cobot. The term “cobot” is a  

contraction of the words “collaboration” and  

“robot”. In a departure from the previous form  

of cooperation, for the human-robot collabora-

tion (HRC) humans and robots share a single 

working space. That combines the strengths 

and advantages of the machine, such as  

reliability, endurance and repeat accuracy, with 

human strengths, in other words dexterity,  

flexibility and the capacity to make decisions. In 

such human-robot collaborations, the working 

spaces of humans and robots overlap both  

spatially and temporally. The HRC features  

lightweight robots capable of moving loads of 

around 10 kg. As service robots, they are  

intended to “give humans a hand” with  

physically burdensome or monotonous tasks. 

Typical uses are pick-and-place applications, 

handling operations between different produc-

tion steps or follow-the-line applications where 

the robot has to follow precisely a specified  

trajectory (e.g. when tracing a contour or for 

bonding tasks). 

Continued on page 2  •

Whenever man and robot need to share a working space, the issue of safety is pivotal. In practice, it means looking at applications  
on a case-by-case basis.
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Creative USA
Interview with R. Todd Dickey and  

Mike Beerman about robotics and  

Industrie 4.0 in the partner country of 

Hannover Messe 2016. Page 6

“Online Change”  
for safe automation
Release 13 of the automation system 

PSS 4000 enables changes at runtime  

for safety applications. Page 7

Attention guaranteed
In a production facility of the Zimmer 

Group, the safe three-dimensional  

camera system SafetyEYE keeps  

every point in the highly ramified plant 

under surveillance. Page 5
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 •Editorial
Dear Readers,

In a world of increasingly customised production 

with the demands to achieve a very short time to 

market, both 100 % automation and purely manual 

production are of only limited use. Instead, the 

trend is towards hybrid human-robot systems with 

a variable division of labour to capitalise on the 

specific strengths of collaborative working in  

overlapping working spaces – known as the  

human-robot collaboration (HRC).

One particularly important requirement is safety. 

Significant advances are now being achieved in 

that domain with robots and HRC-compatible  

periphery, such as gripping and feeding tech- 

nology as well as multisensor-based safety  

technology. Another challenge is timing in  

HRC systems, because the human influence on 

the production process introduces new, softer  

and therefore more volatile factors such as  

individual performance on the day or levels of  

qualification. The challenge here is to find the  

optimum fit between personnel and plant, taking  

a wide range of criteria into consideration. 

The overriding issue is therefore about how to  

develop HRC planning systems that address  

every issue: the system planner can create a  

virtual image of the safety, timing and economy  

aspects of HRC applications, thus anticipating  

early on a form of collaboration between humans 

and robots that is both safe and economical.

Best regards,

   360° Continued from page 1

The normative basis is in place

HRC applications present a new set of safety  

requirements. The most conspicuous difference 

between “classic”, enclosed robot applications 

and the HRC is that collisions between machine 

and human are a real possibility. But they  

must not be allowed to result in injuries. The  

prerequisites for injury-free coexistence include 

on the one hand more reliable control systems 

and intelligent, dynamic sensors on the robot  

itself. In other words, the robot senses if  

a collision occurs. On the other hand reliable 

safety standards need to be put in place by a 

normative basis. The Technical Specification 

ISO/TS 15066 “Robots and Robotic Devices – 

Collaborative industrial robots” published early 

this year plays a key role. As a member of this  

international standardisation body, Pilz has been 

actively involved in defining this pioneering 

standard for human-robot collaboration in the  

industrial environment. 

The outcome is the CE marking

Manufacturers of robot applications are like- 

wise subject to the principle that, by law,  

they must carry out a CE marking conformity  

assessment procedure. Affixing the CE marking 

confirms that the robot application meets all  

the necessary health and safety requirements. 

The challenge in the basic “risk assessment”  

for robot applications is that the boundaries  

between separate working areas for man  

and machine have ceased to exist. As well  

as the hazards presented by a robot, the  

human’s movements need to be taken into  

consideration. But they are not always calculable 

in terms of speed, reflexes or the sudden arrival 

of another person. 

There then follow the “safety concept” and  

“safety design” steps including selection of  

the components. These are usually a combi- 

nation of intelligent sensors that are inter- 

linked, and control systems that make the  

necessary dynamic working processes pos- 

sible in the first place. The selected safety  

measures are then documented in the risk  

The Annex to Technical Specification ISO/TS 

15066 describes a body area model. For  

each part of the body (e.g. head, hand, arm  

or leg) it indicates specific collision limit values.  

If the application remains within these limits  

during contact between man and robot, it  

conforms to the standard. These pain threshold 

values are used in practice to validate a  

safe HRC. Pilz has developed a collision  

measurement device for gauging forces and 

speeds, and already successfully tested it in  

automotive engineering. 

Equipped with springs and accompanying  

sensors, the forces generated in a collision  

with a robot can be recorded precisely and  

compared with the specifications from  

ISO/TS 15066. 

“Does it hurt?”

Safe interaction between man and robot increasingly demands new technologies and solutions. To verify the required safety level,  
the entire safety function from the sensor to the logic and beyond to the actuator must be considered.

Univ.-Prof. Dr.-Ing. Bernd Kuhlenkötter,
Chair in Production Systems
Faculty of Mechanical Engineering at the Ruhr University Bochum

assessment and implemented in the “system  

integration” step. This is followed by “validation”, 

when the previous steps are scrutinised again. 

The ultimate, safe robot or the ultimate,  

safe sensor technology to cover all possible 

safety scenarios in practice has not yet  

been achieved. The demands on safety technol-

ogy always depend on the respective  

application. Safe robot cells can only be created 

within the overall context of robot, tool and  

workpiece plus accompanying machinery such 

as the conveyor technology. That means in  

practice that every application calls for a sepa-

rate safety assessment.  •
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   360° Interview with Dr. Matthias Umbreit on the subject of safe collaboration between man and robot

   Solutions Pilz researching HRC applications with partners

An interview with Dr. Matthias Umbreit, Head of the Machinery, Systems and Production Automation office in the Wood and  
Metal specialist area of the German Statutory Accident Insurance body, on the safe collaboration of man and robot.

Under the auspices of the EU-backed project X-Act, between 2012 and 2015 
various project partners investigated robot applications in the  
industrial environment. 

“Safety is the top priority”

Future of robotics

The project pursued two specific tasks: first,  

to develop a two-armed robot for use in  

production, that mimics the way a human  

works; and second, to create a safe working  

environment for humans in collaboration with  

an industrial robot. 

Pilz Spain took charge of conducting the  

safety assessment of the human-robot col- 

laboration, making a notable contribution to the 

project’s success. The first safe 3D camera  

system SafetyEYE is used to protect the  

danger zone. It is capable of considering events 

in a differentiated manner. For example, it can  

distinguish between whether a person is  

within the potential action radius of a hazardous 

movement (warning zone) or has already  

accessed a zone with an increased safety  

requirement (detection zone). No guards are 

necessary. •

Online information 
at www.pilz.com

In brief ...

Web-based visualisation as download 

The software version v1.0 of the web-

based visualisation software PASvisu is 

now available in the Pilz e-shop as a 

download. The download is free and as 

well as the PASvisu Builder for configuring 

visualisation projects, it also includes the 

PASvisu Runtime. 

With the web-based visualisation software 

PASvisu, it is possible to visualise, operate 

and observe the entire machine control 

process. The high-performance Pilz  

diagnostics are also an integral part of 

PASvisu. The underlying principle of  

PASvisu is to present abstract control data 

in a form that is easy to understand and 

handle. It thus places an effective tool at 

the disposal of both the commissioning 

engineer and the machine operator.  

PASvisu is web-based and uses up-to-

date, standardised Internet technologies. 

As HTML5 is used, access is cross-plat-

form and is possible via almost any end 

device, such as PC, tablet or smartphone 

in the respective web browser.

Pilz offers a flexible billing model for use of 

the software: users only pay for functions 

they actually use, such as visualisation 

tiles, projected pages, the number of  

external variables or the number of client 

connections on the PASvisu server. 

The visualisation software PASvisu  

comprises the PASvisu Builder, the  

graphics program editor for creating  

the PASvisu projects, as well as the  

PASvisu servers, the runtime environment, 

for connecting to the automation system 

PSS 4000.

• What are the reasons behind increasing use 

of robots in industry?  

To keep production in Germany, a high-wage 

country, automation is steadily rising. After  

the USA and Japan, Germany has the highest 

density of robots. Robots are at work in  

all industries; specifically in the automotive  

sector, as well as in body manufacturing and  

in metal and wood processing. They increas- 

ingly have to pay their way – in other words,  

be economically viable. In an age of ever- 

declining batch sizes, greater flexibility within  

the production process is called for: wherever 

steps within a production process need to  

be made as efficient and economical as possible, 

the future aim is to see man and robot  

always work together flexibly in the production 

process.

• What role do robots play here?

The new generation of collaborative robots  

is opening up more areas of application. What 

used to be exclusively manual workstations  

can now be semi-automated. This division of 

labour increasingly pays its way. In terms of  

ergonomics and demographics, too: at work- 

stations that are classified as “red”, the robot  

takes charge of the work processes that  

involve one-sided workloads. Overhead work,  

for example. Robots also take care of work steps 

that are repetitive and call for precision, such  

as inserting screws. The degree to which the robot 

is involved in certain tasks may vary considerably. 

A robot can play a gradually increasing role in  

a work stage, and need not perform the entire  

process from day one.

• How important is safety?

The robot’s proximity to the human means  

safety is obviously the top priority. Biome- 

chanical limit values obtained in research projects 

indicate what pressure or force is permissible  

in contact with the human body. These limit  

values depend on the part of the body in  

question. They can be consulted in the DGUV 

information and have also been incorporated  

into the international standards. Obviously the 

control components that are part of the safety 

functions, such as torque or speed monitors,  

likewise have to meet the requirements in the 

standards.  

• What forms does collaboration take? 

There are four different types of collabora- 

tion: first, there is a safety-related monitored  

stop. In this instance the robot stops if the  

worker enters the shared working space,  

and restarts once the worker has left the shared 

working space. In the second type – manual  

control – the robot’s movement is governed  

by the worker. Third, there is speed and  

distance monitoring. Here, the robot prevents 

contact between man and robot by slowing  

down the robot’s speed as the two approach 

each other, then ramping it up again as  

they move apart. And fourth – increasingly  

the focus of attention and used in practice – there 

is power and force limiting. Here, the contact 

forces between worker and robot are limited  

to a harmless level by technical means. So  

power and force limiting is increasingly an  

important trend in implementing safe HRC. But 

the classic industrial robot application with the 

first three types of collaboration mentioned will 

continue to exist. 

• What is the future role of the human in the 

HRC? What are the challenges here? 

As well as safety, the important factors for  

a robot workstation to be economically suc- 

cessful are the system’s ergonomics and  

the robot’s adaptability and user friendliness. 

Active education in and exposure to the technol-

ogy in a very real sense are vitally important.  

In our experience, workers react very positively  

to collaborative robots. The robot is under- 

stood precisely how it is meant: as a versatile,  

helpful tool that supports us with difficult and 

laborious tasks in such a way that man and  

robot together can accomplish entirely new  

working processes.  

• How do you think the use of HRC will develop 

over the next few years? 

The new-generation industrial robots will be  

specially equipped for their tasks. Lightweight 

robots, e.g. with force sensors and specially 

rounded or flexible gripper systems that will no 

longer represent a hazard for the worker. They 

might also be equipped with tactile protective 

devices. So in future we will see a new generation 

of industrial robots that are specially developed 

and designed for a close HRC. But an application 

must also be regarded as a system in the round. 

That includes the robot tools and fixtures,  

especially tools that are specifically designed for 

HRC. In addition, it will be necessary to develop 

measuring systems so that parameters such as  

force and pressure in the application can be 

measured. The aim is to make practical  

verification of the systems as straightforward  

as possible for system integrators. We are  

already on the right track in that regard. •

Video at www.youtube.com
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   Inside Focus on robotics at Hannover Messe and Automatica 2016

   Inside Safe interlock and guard locking in one product

   Inside Stepping up activities in the ASEAN region

The closer man and machine work together,  

the greater the efficiency of working procedures. 

At the same time, however, this places growing 

demands on safety. At Hannover Messe and  

Automatica 2016 in Munich, Pilz is demon- 

strating how safe human-robot collaborations 

can already be realised. In a real application,  

visitors can experience how man and machinery 

can work together safely without the need for a 

safety fence to keep them apart.

As a total solutions provider, Pilz offers  

services, products and systems for safe  

robot applications. The company supports users 

with a services portfolio that is tailored to  

the individual life phases of a robot system:  

from process analysis to risk assessment and 

CE marking. A specific training package on  

robot safety completes the range of services. 

In addition, Pilz offers technical components  

and systems for realising robot applications. 

These include safe control systems and safe 

Together with PSENslock and PSENsgate, 

PSENmlock completes the family of safety  

gate systems from Pilz. Users get safe interlock 

and guard locking in one device.

In PSENmlock, Pilz offers safety gate monitor- 

ing and guard locking for personnel and  

process protection right up to the highest  

safety category PL e. With a locking force of 

7 500 N and an integrated latching force of  

30 N, the safety gate system PSENmlock  

prevents unintentional opening of the protective  

device. 

Robust in all situations

LEDs on three sides of the housing facilitate di-

agnosis in a wide range of installation positions. 

This growth region includes the countries Brunei, 

Cambodia, Indonesia, Laos, Malaysia, Myanmar, 

The Philippines, Singapore, Thailand and  

Vietnam. Pilz is consequently building on  

existing customer ties in Southeast Asia and is 

now able to serve its customers directly and 

comprehensively with components, systems 

and services.

The Managing Director of Pilz South East Asia  

is Denis Tan Chong Ghee, who has many years 

In the service of robot safety

A doorman that machine builders can trust

New subsidiary in Singapore

Under the motto “We automate. Safely.” Pilz is presenting industry solutions, new products and services for complete automation solutions  
at various trade fairs this spring. Main topics are Industrie 4.0 and robotics.

Safety gates, hoods and flaps guard access to machinery and systems. In particular, they protect against hazardous movements that  
machinery and systems produce. The new safety gate system PSENmlock fulfils this requirement especially effectively and offers safe interlock  
and guard locking in a single product.

“Pilz South East Asia” is the newest subsidiary. In future, Pilz will be able to serve  
customers in the ASEAN region through a dedicated sales and service organisation. 

sensor technology, such as the first safe  

3D camera system SafetyEYE, which enables 

work areas in which man and machine  

collaborate to be monitored without using 

guards. 

Alongside robotics, another future issue which 

Pilz brings under the spotlight with its presence 

at Hanover is Industrie 4.0. The company is  

using a live demonstrator to show how control 
Online information 
at www.pilz.com

Online information 
at www.pilz.com

of experience in the automation sector. Pilz 

South East Asia Pte. Ltd has its offices in  

the German Centre for Industry and Trade in  

Singapore, very close to other international busi-

nesses. Pilz trades on every continent through 

its 40 subsidiaries and 24 sales partners.  • 

For contact details and names of contact  

persons please visit: 

www.pilz.com/company/locations

tasks in a modular plant can be solved in  

an efficient, flexible and user-friendly way  

thanks to distributed intelligence. The demon-

strator illustrates how distributed automation 

systems communicate through the interplay  

of actuators and sensors. As a member of  

the SmartFactoryKL research platform, Pilz is  

actively involved in the definition of uniform 

standards for Industrie 4.0 and is also represent-

The robust mechanism and housing guarantee  

a long service life. 

The flexibly mounted actuator ensures unre-

stricted functioning – even with sagging gates. 

The guard locking without voltage by means  

ed on the SmartFactoryKL joint stand in Hall 8.  

A production line developed jointly by the  

partners is on show there, demonstrating  

the practical application of core aspects of  

Industrie 4.0.  •

Pilz is exhibiting at Hannover Messe in 

Hall 9, Stand D17, 

on the SmartFactoryKL stand in 

Hall 8, Stand D20, 

at the Automatica in Munich in 

Hall B4, Stand 500

Further information at:

www.pilz.com/de-DE/hannover-messe

of a bistable magnet reduces the energy  

consumption.

PSENmlock is especially suitable for machines 

with dangerous run-on in which safe guard  

locking is also necessary up to PL d or PL e. 

These are machines that continue to represent a 

danger even after the stop signal. They include 

rotating blades, flywheels and robot cells, for  

example. Thanks to its guard locking up to the 

highest category PL e, PSENmlock represents 

an optimal solution.

On machines with run-on, unintentional or  

premature opening of the safety device is the 

biggest safety risk to humans. The priority is 

therefore to avoid the dangerous situation when 

a switch is deactivated. The dual-channel  

control of guard locking on PSENmlock makes 

sure there is no longer any danger when the 

door is opened. Faults such as a short circuit are 

recognised, preventing unintentional opening of 

the door. 

Thanks to the integrated restart lock, unin- 

tentional restarting of the machine e.g. during 

maintenance work is prevented. Compared to 

contactless sensors, the interlock means the 

safety fence can be positioned even closer to  

a machine with dangerous run-on.   •

PSENmlock
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It takes coordinated and extensively auto- 

mated production stages to assemble up to  

12 separate components into high-quality  

pneumatic or hydraulic damping systems of  

various sizes: the piston rods pass along a  

supply rail to a drum magazine. From there,  

a six-axis robot grips the central component  

and threads on a seal. A camera-based system 

then tells the robot which damper sleeve to  

pick up with its second grab. The next assembly 

station permanently joins together the piston  

rod and casing. Another robot collects the  

component and presses on a cap in the  

next stage of the process. Towards the end of 

the process the head end is fitted with a coupler 

and the third six-axis robot guides the now  

almost-completed component into a printing 

station. After final quality tests, the soft close  

elements are deposited in the transport  

cases awaiting, sorted by performance class. 

Some 85 million of them each year.

“Whenever we show visitors this plant, they  

are amazed,” comments Timo Mauderer,  

Head of Advanced Development at the Zimmer 

Group. Apart from a small section of fencing, 

there are no protective fences, light barriers,  

laser scanners or pressure-sensitive mats  

anywhere to be seen. The entire production 

area, including the operating ranges of the  

three robots, appears to be readily accessi- 

ble. So how safe is this plant for man and  

machine? 

Master plan for safety

Thanks to its extensive expertise in handling  

processes, the Zimmer Group plans and  

produces a large portion of its operating  

equipment itself. Because the company had  

already been working effectively with Pilz for 

many years, the automation experts from  

Ostfildern were the obvious choice for  

addressing the safety aspect. It soon became 

clear that the high level of automation coupled 

with the need for conditional accessibility,  

scope for intervention in the event of a mal- 

function as well as required levels of productivity  

and availability would necessitate a sophisti- 

cated safety concept. “At the same time we 

wanted to make sure that safety equipment 

can’t be bypassed,” stresses Timo Mauderer.  

A first conventional concept proved to be  

effective, but also intricate and costly. In the 

course of consultations with Pilz, the three- 

dimensional safe camera system SafetyEYE  

finally came into focus. 

Invisible sentinel 

with bird’s eye perspective

The plant at the Zimmer Group functions  

essentially with two protective zones. Yellow 

zones are defined as warning zones: entering  

this category of zone does not automati- 

cally constitute a danger to the operator. But  

a yellow warning lamp comes on and an  

acoustic signal sounds. Safely-limited-speed-

enabled components run at safe speeds, just as 

a precaution. If the worker realises they  

should not have encroached on the zone and 

leaves the virtual warning zone again, the  

   Solutions Safe robot production for soft close systems with three-dimensional, safe camera system SafetyEYE

Attention guaranteed
In a production facility of the Zimmer Group, the safe three-dimensional camera system SafetyEYE keeps every point in the highly ramified plant 
under surveillance. Here, man and robot are able to work together efficiently on the production line for soft close systems such as those used in 
the furniture industry in drawers and on cupboard doors – without any obstructive protective devices. 

plant continues to operate at its normal speed. 

But if they breach the adjacent red zone,  

the plant is safely shut down: a red lamp comes 

on and a warning signal sounds. To resume  

the production mode, the operator must  

acknowledge the status so that the plant can  

be restarted.

Flexible protective cocoon 

at the click of a mouse

Conventional safety solutions can often only  

react to intrusion into safety zones by imme- 

diately halting hazardous motion or safely  

shutting down the entire plant. Restarting it  

then normally takes a great deal of time and 

work. With its variable-structure, definable  

virtual detection zones, SafetyEYE offers much 

greater responsiveness. What is more, the  

zones defined with the SafetyEYE Configurator  

can be modified and adapted at any time  

at the click of a mouse. Even complex constel- 

lations of different zones and functions  

can easily be configured and taken into use  

without the need for any additional hardware or 

software. In addition, SafetyEYE is suitable  

for efficient and safe cooperation between man 

and robot.   • 

Clearly visible from above: the areas marked  
yellow are warning zones, and the red ones  
detection zones, which are defined in the  
SafetyEYE Configurator.

Two SafetyEYE units on the ceiling of the production hall at the Zimmer Group  
make sure the production robots do not represent any danger to the workers.

Consulting – Robot Safety Manager at Pilz

• Mr. Vetter, you are Pilz’s expert for the  

CE marking of robot applications. What is 

your latest project? What are you currently 

working on?

At the moment we are working on the safety 

assessment of an application in the automo-

tive industry. It’s particularly interesting 

because it involves people working in con-

junction with several lightweight robots simul-

taneously. That makes the risk assessment 

particularly complex. 

In parallel, we are currently disseminating  

the knowledge and methodology for  

implementing safe human-robot collabo- 

rations within the Pilz Group internationally  

in order to support colleagues at the sub- 

sidiaries, too, with implementing HRC. Our 

mission as ambassadors of safety includes 

robotics.

• Would the two Star Wars robots R2D2 

and C3PO be in with a chance of securing 

CE marking?

Well, they certainly don’t have the picto- 

gram “Caution – Collaborative Robot”. But  

at least those silver-screen robots don’t  

have any sharp edges. That aside, I’m sure 

their creator George Lucas will have  

had safety considerations in mind. And  

who knows what technologies might be avail-

able to make robots safe in the age of  

lightsaber and hyperdrive. 

• Back to Planet Earth: Tell us about your 

work in practice. What are the challenges?

Obviously the efficiency of HRC rises, the 

more closely man and machine work together 

and the more robots can deploy their power 

and speed. In immediate terms that works 

against the safety of humans. So the  

challenge in practice is to reconcile the  

user’s desire for productivity with the norma-

tive requirements of safety. Remember, the 

severity of a collision is not simply a question

of the speed of a robot arm, but also of  

the collision mass as a result of the robot’s 

inertia. Robots are still too lacking in sensi-

tivity to be allowed to move faster.

3 minutes with ...

Online information 
at www.pilz.com

The world’s only safe, three-dimensional camera 

system SafetyEYE offers protection without dis-

rupting production.
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Four types of collaboration are elaborated upon 

in ISO/TS 15066 as protection principles: 

- Safety-related monitored stop

- Manual control

- Speed and distance monitoring

- Power and force limiting

When realising a safe human-robot collaboration 

(HRC), the system integrator can choose one  

or a combination of these types of collaboration 

for their application.

The Technical Specification is moreover the  

first standard that provides detailed information 

on pain thresholds for various parts of the body, 

in its Annex A. These values form the basis  

for implementing the application with “power 

and force limiting”. 

In practice, it has been found that human-robot 

collaborations can often be achieved by a com-

bination of a “safely monitored stop” and “power 

and force limiting” in ISO/TS 15066. But there 

are clearly also robot applications that will con-

tinue to get by even without a safety fence. The 

ISO/TS 15066: 
normative framework for HRC

Creative USA

The new ISO/TS 15066 “Robots and Robotic Devices – Collaborative industrial robots” has now been published.  
This Technical Specification now paves the way for suitably validated, safe human-robot collaborations.

Interview with R. Todd Dickey, Committee Chair of the Robotic Industries Association (RIA), and Mike Beerman,  
Managing Director, Pilz USA subsidiary, about robotics and Industrie 4.0 in the partner country of Hannover Messe 2016.

   Panorama Help with implementation

   Profile Interview: Robotics and Industrie 4.0 in the USA

reasons for this may include pointed or sharp-

edged tools and workpieces, or if high forces 

and speeds are needed for the process.

To identify approaches for safe HRC applica-

tions, the international standardisation  

body ISO/TC 184/SC2 WG3 was commis- 

sioned to prepare the Technical Specification 

ISO/TS 15066 “Robots and Robotic Devices – 

Collaborative industrial robots”. 

As a member of this international standardisation 

body, Pilz has been working together actively 

with robot manufacturers, integrators, notified 

bodies such as BG and other automation  

companies. •

• Mr. Dickey, what do you see as the latest 

trends in the use of industrial robots in the 

USA?  

A lot of companies want to use robots in  

automated processes to overcome the rigid  

segregation of robot and human that has  

previously been the norm and has taken the form 

of rigid protective devices. I think end users  

have a huge interest in the various forms of  

collaboration between man and machine. First 

and foremost are the possibilities that arise from 

limiting power and force.

• Mr. Beerman, there is plenty of talk of  

standards at the moment. Why is that? And 

what challenge does that involve?

What makes standards so important is that  

they provide manufacturers and users with a 

framework for establishing a safe working  

environment for their employees. On top of that,  

in the USA accidents in the workplace often  

lead to costly legal disputes. By following  

the standards that have been approved by the 

nationally recognised standardisation bodies, 

companies can protect themselves from a legal 

viewpoint. 

The real challenge for the standardisation bodies  

is to identify the next developments in robotics and 

try to formulate standards that already anticipate 

those trends.

• Robots today are a complete ecosystem of 

users, manufacturers, automation engineers 

and integrators. Which of these players will 

occupy the key role in the future?

Dickey: Like in any ecosystem, there is a natural 

balance between its “inhabitants”. But in terms  

of robotics, I think the end user is of prime  

importance. In many cases they are the driving  

force behind the innovations by robot manu- 

facturers. As in so many cases, the principle is 

“necessity is the mother of invention”.

• In Europe and especially in Germany, the  

use of Internet technologies to optimise  

production is discussed under the umbrella 

term “Industrie 4.0”. Are there similar move-

ments in the USA? 

Beerman: Though the concept of a smart,  

modular-design factory has already been  

discussed in the USA for some time, it was in 

Europe that these ideas were fleshed out and 

given the name Industrie 4.0. In the USA this  

idea has remained less specific and is often  

erroneously equated with the “Internet of Things”. 

But the fact is that’s only a small part of this future 

project. That aside, the smart, modular factory 

remains a worthwhile ambition in the USA. 

• What do you think the strengths of the USA 

are when it comes to the “Industrial Internet”?

Beerman: I think the main strength of US industry 

is its innovativeness. Coupled with its huge ability 

to address challenges creatively. 

In that respect our success in the sphere of the 

Industrial Internet stems from the creative skill of 

our people and our ability to think beyond existing 

standards and specifications. 

• The United States is the partner country  

of this year’s Hannover Messe, the biggest 

industrial fair in the world. How significant is 

that for the USA?

Dickey: It is a huge opportunity for every  

company and every country to showcase their 

capabilities in the context of an event that carries 

worldwide prestige. 

In terms of the globalisation of industries  

and technologies, this partnership is important  

for a wide variety of reasons, not least because it 

creates new market opportunities for all parties 

involved. •

R. Todd Dickey,  
Committee Chair  
of the RIA

Mike Beerman,  
Managing Director  
of the USA subsidiary 
of Pilz

In brief ...

Programming made easy 

with PAS4000 

Are you looking for tips and tricks on  

how to handle an automation project even 

more efficiently with the software platform 

PAS4000? Video tutorials from Pilz  

provide valuable hints and advice on using 

PAS4000 – from a project’s creation to  

its conclusion. 

Users can now program their automation 

project optimally in the automation system 

PSS 4000. 17 tutorials in all are available 

on the Pilz website. 

If you have any further queries, 

Pilz Technical Support will gladly assist:  

+49 711 3409-444 

support@pilz.com.

ISO 17305 standards project halted! 

The merger of the international stand- 

ards ISO 13849-1 and IEC 62061 into  

ISO 17305 was halted at the ISP plenary 

meeting in October 2015 by majority vote 

due to the project time frame having been 

exceeded.

Various subgroups and therefore a  

large number of international members  

of the standardisation body had contrib-

uted extensive specialist knowledge. The 

consensus view of the parties involved  

is consequently to continue with this  

specific task. 

Working groups have been organised but 

they are still operating without an official 

mandate. Experts from Pilz also continue 

to be actively involved. The common  

objective is to initiate a new international 

standards project. 

The ISO 13849-1 and IEC 62061 stand-

ards therefore remain applicable in their 

current versions.

Online information 
at www.pilz.com

Online information 
at www.pilz.com
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“Online change”  
for safe automation
The “non-persistent online change function” can be used to transfer individual changes in the user programs to the control system. Pilz now provides also this  
function in the automation system PSS 4000 for safety applications. Users will save time, because there is no need to compile and load the whole program  
during commissioning. The function is a component of release 13 of the automation system PSS 4000. Among the other innovations there is a device interface  
for communication with PROFINET networks.

   Inside Release 13 of the automation system PSS 4000 enables changes at runtime for safety applications 

With Mat P. on his automation tour

User programs and software blocks of a con- 

trol system are often only put through final  

testing during commissioning, during which  

they undergo multiple modifications. The  

“non-persistent online change” function now  

allows individual changes to be fed into one  

or more control systems of the automation  

system PSS 4000 without it being necessary  

to translate and load the entire program. One  

entirely new feature is that this function is  

now also available for safety-oriented applica-

tions.  

The changes are fed in without stopping  

the control system – the new program becomes  

active on the head modules with the next pos- 

sible clock cycle after downloading. 

The changes apply for a maximum of 12 hours 

or until the control system is next restarted,  

so they are not permanent (non-persistent). If  

the changes are not permanently accepted  

as part of the user program, the control system 

reestablishes the status of the last complete  

download. As well as simplifying and accel- 

erating commissioning, this function increases  

handling safety in potentially hectic com- 

missioning situations. The “non-persistent  

online change” function is available for all control 

systems of the automation system PSS 4000. 

Online information 
at www.pilz.com

Whether it’s an application  

in packaging, automotive,  

transport technology, metal  

processing, … – as an  

automation expert, Mathias P. is in worldwide demand.  

His friends and his wife call him Mat. Here he tells us about his  

life with and all around the automation system PSS 4000. 

• Mat, how about we go travelling again? I was thinking  

about Asia – more specifically, China. There’s so much to 

explore there.  

China? That’s a great idea. Those long structures definitely  

need to be on our agenda.    

• You mean the Great Wall of China, I suppose?  

My travel guide says the latest measurements indicate that  

it is about 8,900 kilometres long overall. The main  

section of wall alone is approximately 2,500 kilometres long.   

Not just that one! There’s another structure in China  

2,500 kilometres long that I’m actually even more interested in. 

• Even more than the World Heritage Site?  

Then it must involve some sort of Pilz technology. 

Guilty as charged, my dear. I mean the gas pipelines between 

Myanmar and China. Obviously safe automation is an important 

feature of them. For example in maintaining the right gas  

temperature as it passes along the pipeline, or the line pressure. 

That’s why the PSS 4000 is used there, and performs both safety 

and automation tasks.  

• I see. I shudder to think what might happen if a fault occurred. 

But how accurately can PSS 4000 assure the pipeline’s safety?

The line is monitored by 14 compressor and control stations.  

A control function of the automation system PSS 4000  

communicates with the higher-level plant control to monitor  

the gas flow, the temperature, the pressure and the emergency 

stop buttons. The system can also control and monitor sirens  

or indicator lamps.

• Very interesting. I can see this is going to turn into quite a 

lengthy trip – literally. 

Pilz thus advances the convergence of safety 

and automation in automation systems: the  

user works with a single tool for both spheres.  

It is available for use from the new firmware  

Release 13.

Communication stack for PROFINET

Other new features in Release 13 include the  

device interface for communication with  

PROFINET networks. Pilz has integrated  

PROFINET into the devices as an out-and-out 

communication stack. This cuts inventory  

costs and reduces the range of types because 

the approach makes it possible to use the  

same hardware to operate different commu- 

nication connections, including UDP raw,  

Modbus/TCP, EtherNet/IP and now also  

PROFINET, merely with a change in the con- 

Joining forces for customers: Pedro Medina (Managing Director of Pilz Brazil),  
Renate Pilz (Chair of the Board) and Klaus Stark (Vice President Sales International) (from left)

   Inside Safe automation for Central and South America

Samuel Cruz Flores was recently appointed  

to lead the Mexican subsidiary. After studying 

engineering he acquired a wealth of experience 

in marketing and sales at renowned automation 

companies. Among other roles he held  

responsibility for the strategic development  

of the Latin American market and looked after 

various major customers as Key Account  

Manager. Pedro Medina is the new Managing  

New managing directors  
in Mexico and Brazil
Pilz is stepping up its activities in Central and South America  
with two new managing directors.

Director of “Pilz do Brasil Automação Segura”. 

The engineering graduate has a profound  

knowledge of automation technology and is  

very well acquainted with both the Brazilian  

automation market and the sectors. In his  

previous job he was Sales Manager for a  

German-owned company in Brazil.  •

figuration. Users do not need a specific  

device type – one PLC head module can  

be used for universal access to the various  

communication systems.   •
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 We are represented worldwide.

• Australia  • Austria  • Belgium  • Brazil  • Cambodia  • Canada  • China  

• Czech Republic  • Denmark  • Finland  • France  • Germany  • India  • Indonesia  

• Ireland  • Italy  • Japan  • Laos  • Luxembourg  • Malaysia  • Malta  • Mexico  

• Netherlands  • New Zealand  • Philippines  • Poland  • Portugal  • Russian Federation  

• Singapore  • Slovakia  • South Korea  • Spain  • Sweden  • Switzerland  • Taiwan  

• Thailand  • Turkey  • United Kingdom  • USA  • Vietnam 

In many countries we are represented by sales partners. Please refer to our Homepage  

for further details or contact our headquarters. 

You can reach our international hotline at: 

+49 711 3409-444, support@pilz.com

Imprint:

Editorial staff: 
Pilz GmbH & Co. KG
Martin Kurth, +49 711 3409-158
Sabine Karrer, Horst-Dieter Kraus

Authors: 
Anja Bräutigam, Matthias Brinkmann,  
Vanessa Cobb, Klaus Dürr, Lilli Fuchs, Saskia Klemm, 
Bernd Kuhlenkötter, Michael Moog, Katrin Reinhardt, 
Hansjörg Sperling-Wohlgemuth, Jochen Vetter,  
Petra Wallhof, Wolfgang Zosel 

Graphic design:
Handrych Grafik GmbH, Ostfildern

Photography: 
Das Foto, Dominik Eisele, Honda, ISO K-photograph 
Hannover, ©iStockphoto.com/kyoshino,  
©Juice Images/Fotolia.com, Bernd Kuhlenkötter,  
Pilz GmbH & Co. KG, ©RomanSakhno/Shutterstock, 
Matthias Umbreit, Zimmer Group 

Reproduction: 
SZ Repro GmbH, Esslingen

Print: 
C. Maurer GmbH & Co. KG, Geislingen

Print run: 17 100 copies

Paper: 
CyclusPrint, based on 100 % recycled fibres  
in accordance with RAL UZ-14 – Blue Angel.

CMSE®, InduraNET p®, PAS4000®, PAScal®, PASconfig®, 
Pilz®, PIT®, PLID®, PMCprimo®, PMCprotego®, 
PMCtendo®, PMD®, PMI®, PNOZ®, Primo®, PSEN®, 
PSS®, PVIS®, SafetyBUS p®, SafetyEYE®, SafetyNET p®, 
the spirit of safety® are registered and protected 
trademarks of Pilz GmbH & Co. KG in some countries. 
We would like to point out that product features may 
vary from the details stated in this document, depending 
on the status at the time of publication and the scope  
of the equipment. 
We accept no responsibility for the validity, accuracy 
and entirety of the text and graphics presented in  
this information. Please contact our Technical Support 
if you have any questions. 

8-8-2-3-128, 2016-04 Printed in Germany
© Pilz GmbH & Co. KG, 2016

Publisher:

Pilz GmbH & Co. KG

Felix-Wankel-Straße 2

73760 Ostfildern, Germany

Tel.: +49 711 3409-0

Fax: +49 711 3409-133

info@pilz.com

www.pilz.com

PNOZmulti 2 goes CC-Link – connection guaranteed!
For the configurable control systems PNOZmulti 2, the fieldbus module 

PNOZ m ES CC-Link is now available for connecting to CC-Link. It  

reads out diagnostics data and provides virtual inputs and outputs for 

automation functions. The software tool PNOZmulti Configurator helps  

with parameterisation. In addition, convenient diagnostic options minimise 

downtimes and maximise plant availability.

The connection to CC-Link adds to the wide range of connection options 

The new PSENopt II light grids are the first type 3 light curtains in  

the world. Type 3 light grids permit uses in accordance with IEC/EN 61496 

with applications of safety category PL d. However because the  

standard on light barriers, light curtains and light grids only defines Types 2 

and 4, in specific instances users must adopt Type 4 in order to meet  

PL d. The right level for the safety requirement can be achieved with  

PSENopt II, and that ultimately cuts costs.

With the new safety device diagnostics from Pilz, diagnostics data is  

easy to retrieve – including remotely. Service deployments and downtimes 

can now be reduced. Safety device diagnostics consists of a fieldbus  

module plus distributor and safe sensor technology PSEN. The integrated 

display on the fieldbus module ensures information is displayed both on  

the machine’s operating monitor and directly in the switch cabinet.  

Safety device diagnostics is readily extensible and supports the modular 

With the new PMI 6 Control (Pilz Machine Interface) product family,  

Pilz offers the first operator terminal to be equipped with soft PLC. As well 

as professional diagnosis and visualisation, it enables control of the entire 

plant process – all in a single device.

PMI 6 Control features a high-performance processor (Intel 1.3 GHz, x86)  

and is equipped with a capacitive 7” or 12” glass touch screen. In con- 

PSENopt II offers finger and hand protection, and is ideal for rugged  

industrial environments with their high shock resistance of 50 g. All relevant 

causes of a machine stop and system defects can be quickly and easily 

evaluated from the LEDs. That minimises downtimes. 

Together with control engineering from Pilz, PSENopt II represents a safe 

and economical overall solution.

design of machines. It can be decided afresh for every application whether 

to use safety device diagnostics.

Series connection offers potential for fast and simple installation. In  

conjunction with the safety relays PNOZ, e.g. PNOZ X or PNOZsigma, it  

creates an economical complete solution.

junction with the operating system Windows Embedded Compact 7, it  

creates a high-performance platform for applications.

Thanks to open interfaces, any common HMI software can be used for  

visualisation. The PMI Assistant makes it easy to install software packages. 

Hardware and software are flexible to use, meaning that the new operator 

terminals guarantee high productivity.

Strong characters! PSENopt II light grids fill standardisation gap

Safety device diagnostics: fewer service deployments, greater availability!

Operator terminal PMI 6 Control: everything at a glance!

such as PROFIBUS, PROFINET, Modbus, CANopen, EtherNet/IP,  

EtherCAT and POWERLINK. The connection to other fieldbus systems  

can be established without program changes – different fieldbus modules 

can be used identically in the program. This simplifies standardisation 

potential for international applications. 
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