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inBrief
We are dedicating this edition of inTouch to demonstrating 
our fascination with the Human Machine Interface   

How can I...? These three words have led to some of the world’s most incredible 
inventions. How can I move faster... How can I go further... How can I produce more...

It’s a very powerful phrase, one that creates a sense of new possibilities – a way to 
look beyond the horizon. 

When a customer asks of EAO, ‘how can I...?’ we explore our fascination with 
everything HMI to create something beyond their expectation. 

We study every aspect of the HMI design; every step in the process of sending a 
command from the human operator to the central system. This entails expertise in 
electronics and serial interfaces, screens and visualisation, pushbuttons, front panel 
construction, ergonomics and environmental considerations. 

Our goal is to provide an innovative, reliable and intuitive HMI solution which gives the 
operator the greatest control and our customers the greatest satisfaction. 

For this reason we ask you to ‘feel the fascination’ of EAO.

 

Enjoy our magazine - your international EAO team

eao.com - Reaches the parts other 
websites can’t find 
EAO has a new Product Finder that uses 
an advanced parametric search feature 
which allows a number of simultaneous 
criteria to be specified.  

Visit eao.com/search 

YouTube - The home of EAO’s new 
product videos
EAO has some great product videos 
on YouTube including one for our very 
popular Series 51 Stop Switch –  the 
world’s shortest with a behind-panel 
depth of less than 19mm. 

Visit youtube.com/eaoswitches

youtube.com/eaoswitches
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Expert opinion and advice

We’d like to give you something for free so we’ve created a library of 
useful technical articles and white papers on a range of subjects - a few 
are listed below. Visit eao.com/download

Designing Effective HMI Systems

Essential Features of HMI Component Design 

HMI Systems for Electronics Production Applications

Interface Technology Considerations for HMI Systems

Environmental Protection of HMI Components

EAO collected two 
golds for ‘Best 
New Products of 
the Year’ at the 
NED King Awards

EAO, the expert partner for Human Machine Interfaces, collected two gold awards for 
‘Best New Products of the Year’ in the coveted New Equipment Digest ‘King Awards’. 

The Configurable HMI Panel came first in the category of Control and Instruments, 
beating out several major industrial competitors. This uniquely, customisable interface 
features ‘mixed technology’ including a resistive touchscreen, electromechanical 
buttons, a membrane keypad and an emergency-stop function, all seamlessly 
integrated within a single drop-in style unit. 

EAO’s record-breaking Series 51 Stop Switch also took gold within the Safety 
category. This durable, UL-approve button offers the industry’s lowest behind-panel 
mounting depth – just 18.8mm.  

Lance Scott, President of Sales, EAO Corp, said: “We’re honoured to win these golds, 
knowing that EAO was chosen after thousands of engineers and product designers 
cast their votes. These accolades demonstrate EAO’s international reputation for 
product innovation and intuitive HMI design.” 

EAO wins two gold 
awards
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Under attack! Are your Human Machine 
Interfaces tough enough? 

Corrosion can result from 
exposure to liquids, gas, 
chemical cleaners, salts 
and fruit acids, so it’s 
critical the front panel 
materials are appropriate 
for the application 
environment  

(continues overleaf)

The Human Machine Interface (HMI) is a particularly vulnerable area and may be 
exposed to spillage, chemical cleaning, bacterial attack and harsh use by operators. 
Every element of the HMI construction must be assessed for durability and its 
contribution to the overall strength. This includes the electronic assembly, displays and 
touchscreens, pushbuttons, front panel materials, surface treatments and markings.  
This article looks at the properties of three materials commonly used for front panels - 
aluminium, stainless steel and composites. 

Aluminium
Aluminium has a unique combination of attractive properties including a high strength-
to-weight ratio, excellent corrosion resistance, good conductivity and easy machining. 

Durability is one of its great advantages. It reacts naturally with oxygen in the air to 
form an extremely thin, dense oxide which provides excellent corrosion resistance. 
Anodising increases the thickness of this layer and thus improves the strength of the 
protection. Corrosion resistance is further increased by sealing the surface. 

Anodised aluminium can be dyed in most colours, however the exact colouring 
depends on the base alloys; some colours may be prone to fading. A dyed and sealed 
front panel will be sufficient for many HMIs used in low-pollution environments. 

Additional surface treatments, like a liquid paint or powder coating, create extra 
protection. Liquid paint is composed of pigment, resin, and solvent, whereas powder 
is a pigment encapsulated in a powdered resin. Paints made from the same resin and 
pigment offer similar hardness and gloss. Those with a PVDF resin compound are 
typically used, which provides excellent resistance to industrial pollution, chemicals, 
marine attack and degradation by UV light.

The choice between liquid or powder is normally a matter of customer preference, 
however powder coating tends to more expensive for small batches and is available in 
fewer colours.  

Printing is also possible on anodised aluminium using the AluGraphics technique 
used by EAO. Photo quality images and graphics in vivid colour may be printed into 
the unsealed porous oxide. The surface can be made as hard as sapphire, therefore 
scratch-proof and saltwater-resistant. 

Aluminium is three times lighter than steel (around 0.1 compared to 0.3 in3/lbm).  
This makes it ideal for weight-sensitive applications. It is easily worked using most 
machining methods at about twice the speed of stainless steel, which yields savings in 
material costs and production.   

A surface-treated, anodised aluminium front panel will satisfy the strength and 
durability needs of most industrial equipment used in process control and automation, 
except those used in food processing. Due to its non-magnetic properties, it may be 
used in medical applications where there is a risk of interference with magnetic fields.

There are occasions when an alternative material may be preferable. The stiffness of 
aluminium – how much a material bends when a load is applied – is only about 1/3 
of steel, so isn’t recommended for thin plates below 1.5mm. It is also more difficult to 
bend and manipulate so less accommodating for curved, ergonomic surfaces. Welding 
is more challenging and the risk of cracking is higher. For this reason through-hole 
fastenings are typically used to hold surfaces together. These fastenings should be 
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Stainless steel 
offers superior 
corrosion resistance 
and is widely used 
throughout food 
processing and 
packaging

(continued from page 5)

considered within the overall system resistance as they might 
create internal weaknesses or tiny crevices in which bacteria can 
thrive. 

Stainless steel
Stainless steel combines a number of desirable properties 
including very high corrosion resistance, strength, malleability 
and aesthetic versatility. It does not corrode, rust or stain with 
water as ordinary steel does, and it resists acids, chlorides and 
chemical cleaning. The 1.4571 grade has added titanium to 
increase the overall resistance. 

The surface can be electro-polished, an electrochemical process 
that removes material and evens out any surface flaws, resulting 
in a uniquely flat, mirror-like finish. This makes it scratch-
resistant and more difficult for unwanted substances to stick to 
the surface. While this improves the anti-microbial properties, 
there is no inherent ability to kill germs like there is in copper.

Highly-polished stainless steel is widely used for front panels 
in the food processing industries. These environments are 
rigorously and frequently cleaned using very hot, high-pressure 
water sprays and caustic, acid-based detergents.   

The very high ‘ultimate strength’ of this material makes it suitable 
for public use equipment which might be prone to vandalism, 
and very thin front plates under 1mm thick that should not be 
fabricated from aluminium.  

Stainless steel can be bent and welded to form ergonomic 
surfaces and brushed for a distinctive look. Though more 
unusual, it can be powder coated or even wet painted, providing 

the surface is pre-prepared for long term adhesion.

There are several drawbacks to stainless steel as a front panel 
material. Weight is roughly triple that of anodised aluminium, 
which makes it unsuitable for use in aircraft industry and large 
panels. Machining takes longer so typical production costs are 
higher. It is not recommended for membrane-style keyboards 
because it’s difficult to bond the overlay to the surface. 

Composites
There are several composites with similar properties, but we will 
focus one of the most popular – DIBOND, manufactured by 3A. 

It consists of two 0.012” aluminium faces thermo-bonded 
to a solid polyethylene (PE) core. It’s light and sturdy, yet it 
retains flatness and rigidity.  The special aluminium alloy offers 
increased corrosion resistance and advantages in processing, 
and there’s an anodised version for food-safe use. 

The super-polyester lacquer can be printing using both silk 
screen and digital processes. It comes in a wide range of 
colours and finishes. Even the surface colour and core material 
can have different colours, making it easy to engrave.

It offers excellent exterior stability within a range of temperatures 
from - 50° to +80°C and minor thermal expansion. It has B1 
and B2 flammability rating. Added to all of that, DIBOND° is 
environmentally friendly as fully recyclable. 

DIBOND is a highly usable material for front panels, particularly 
within machine controls. However, it’s best used for flat surfaces 
because it’s difficult to bend and cannot be welded.  

More information on similar topics is available from our website 
at eao.com/downloads
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Series 57 is the 
only all-in-one 
door-opener to 
combine so many 
optical, tactile and 
acoustic features

EAO, the pioneer of illuminated pushbuttons, unveils the new Series 57 ‘all-
in-one’ door-opening pushbutton, which is set to redefine the standard for 
passenger access.  
Representing the latest in technology, the Series 57 is the first door-opening 
pushbutton to combine optical, tactile and acoustic features in a single, ground-
breaking product.

Product Manager, Marco Bighi, says, “Our new Series 57 should be the first choice for 
any train operator to fully comply with EN 14752. EAO has a reputation for high-quality, 
innovative, passenger-access products, and now Series 57 will set a new standard.”

The modern design features a user friendly, extra-large operating area of Ø74mm, 
which includes two unique, independently-illuminated feedback rings. The raised 
symbols conform to TSI PRM* and ADA** and will never rub off or fade. Options 
include illuminated symbols and an integrated ‘finding tone’ to help visually-impaired 
passengers.

Offering outstanding durability, the Series 57 is built using contemporary materials and 
will continue working through extreme temperatures from – 40º to +80ºC. The front is 
protected to IP69K against liquid and dirt ingress and will resist chemical wash-downs.

To save time and cost, EAO has developed a smart, tool-less final-mounting system. 
The pushbutton fits industry-standard mounting holes so vehicle operators can easily 
upgrade their existing door openers to the new Series 57.

Series 57 – the only ‘all-in-one’ door-opening pushbutton with optical, tactile and 
acoustic feedbacks to meet EN 14752.

* TSI PRM: Technical Specification for Interoperability for Passenger with Reduced Mobility

**ADA: Americans with Disabilities Act (Accessibility Guidelines for Transportation Vehicles)

New EAO door-opener 
will be ‘first choice’ for 
train operators

The new Series 57 door-opener 
is one of the many devices 
supplied by EAO which help 
persons with reduced mobility 
to enjoy the same travel 
opportunities as other members 
of society.

Our commitment to innovation 
in the area of passenger access 
began over a decade ago 
with the Series 56 – probably  
the most widely used door-
opener in the world. Since 
then we’ve added illuminated 
indicators, sound modules, and 
hazard warning lights to the 
Series 56 range, all of which 
make a genuine difference to 
passengers. 

EAO - Setting the standard for 
passenger access. 
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inAction
Everyday our products are relied on by millions - that’s 
why EAO customers demand the best

EAO is driven by the needs of our customers.  Our broad range of competencies 
makes us the ideal partner for developing high-quality, innovative and totally reliable 
Human Machine Interfaces (HMI). We understand the needs of companies who have 
embraced new technology, ‘lean manufacturing’, and global logistics and sourcing. 
They demand the best partner, one who will collaborate with them and bring new 
expertise while providing a flexible and cost-competitive service. 

These companies use our expertise to complement their core capabilities for designing 
and integrating HMI systems. More than just a contract manufacturer, we become 
an extension of their design team, allowing them to gain design capacity and quicker 
turnaround times. EAO  offers global expertise in the following areas:

 ■ HMI system design and layout that is functional and intuitive.

 ■ The most appropriate technology for each application.

 ■ Knowledge of all safety, ergonomic, industry and international standards.

 ■ Modern design-to-manufacturing methods such as 3D CAD/CAM/CAE (Solid Edge, 

AutoCAD, Pro/ENGINEER and SolidWorks).

 ■ Rapid prototyping techniques for plastic components and short-run PCBs.

 ■ Planned production processes to ensure just-in-time delivery.

 ■ Supply chain management – service and procurement of parts on a global level.

EAO is underpinned by a dynamic Total Quality Man agement system linked to all 
aspects of our business, and we’re certified and man aged to ISO 9001:2008, ISO 
14001:2004, IRIS rev. 2 (International Railway Industry Standard) and other standards 
as required.

What makes EAO different?

EAO examines technical considerations, benchmark technologies, operat-
ing environments, ergonomics and commercial specifications. The oper-
ating equipment is carefully aligned to task, to enable users and technolo-
gies to work in complete harmony. This results in a higher-quality, more 
functional and easier to use Human Machine Interface.
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Download Technical Article

Download Case Study

Semiconductor and electronics production equipment: Operator controls for pick-and-place assembly 
systems to automated semiconductor etch and deposition systems

Special purpose machinery: Operator controls for printing and packaging, test and measurement, as well as 
manufacturing and automation

Special purpose 
machinery require 
HMIs with a variety 
of pushbuttton and 
control technologies to 
address the range of 
functionality within the 
overall system

Download Technical Article

Download Case Study

Not all products shown in these images are produced by EAO

The goal of an HMI 
is to increase ease-
of-use, improve 
productivity and 
increase operator 
as well as process 
efficiency
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For public transport 
vehicles, the key 
to an effective HMI 
system is consistent 
and predictable 
performance with time-
proven controls that 
are familiar to  
multiple operators

                              Image © Stadtwerke Bonn, Martin Magunia

Transportation: Operator controls for door access systems, cockpits and driver controls, 
emergency-call equipment, passenger information systems           

Specialised vehicles: Operator controls for airport equipment, emergency services, refuse removal, heavy-duty 
lifting and moving equipment

EAO’s range of rugged, 
dependable products is 
especially well-suited 
to the tough, dynamic 
requirements of the 
specialist vehicles 
industry

Download Technical Article

Download Case Study

Download Technical Article

Download Case Study

Not all products shown in these images are produced by EAO
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EAO has developed the world’s 
first Stop Switch with a mounting 
depth of less than 19mm.
The new Series 51 Stop Switch 
utilises a monoblock design with a 
built in contact block. This not only 
reduces the behind-panel depth, 
it actually protects it from damage 
caused by heavy-handed use during 
an emergency shutdown or panic 
situation. The design has been tested 
beyond 100,000 actuations so it’s a 
genuine fit-and-forget product.

The Series 51 is a universal Stop 
Switch which can be adapted to 
almost any type of application, but 
is particularly suitable for handheld 
remote controls, narrow control 
panels and newer electronic 
applications where behind-panel 
space is restricted.

One world, one goal 
We love the environment, and for this reason we 
want to reduce industrial waste, contamination and 
pollution. We are working in a way that exemplifies the 
Swiss manufacturing tradition and towards the goal of 
eliminating all hazardous substances in our products. 
Plus, our employees are involved in a company-wide 
recycling programme. EAO is compliant to:

 ■ ISO14001: Worldwide environmental management 

standards.

 ■ ROHS Directive: Restrictions of the use of hazardous 

substances.

 ■ WEEE: Waste Electrical and Electronic Equipment 

Directive.

Cut production time with CAN-enabled 
interfaces from EAO

EAO offers its own CAN (Controller Area Network) module based on the CANopen 
protocol for linking the control panel to the core system. The module measures just 
L70mm x W50mm x H23mm. With a high number of supported I/Os (max. 128 
contacts and up to 128 outputs dimmable; 8 analogue in- and 8 supported analogue 
outputs), it offers a high ratio of functionality to size. 

Hardware and software is supplied as part of the complete control panel assembly and 
is configured ready to connect to the core system. This saves overall production time 
and helps to bring a product to market faster. 

The CANopen architecture is well suited to applications within public transport 
vehicles, industrial machinery and medical equipment. 
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2012 Global Exhibitions

Asian Elenex 

Hong Kong, China  04-06.06.2012

InnoTrans 

Berlin, Germany 18-21.09.2012

ECL 2012  

Brussels, Belgium 20-21.09.2012

Industrial Automation & Drives 

Utrecht, Netherlands 02-05.10.2012 

Electronica 

Munich, Germany 13-16.11.2012

SPS/IPC/Drives  

Nürnberg, Germany 27-29.11.2012

Get inTouch

Austria  +49 (0) 201 85 87 0  eao.at

Belgium  +32 (0) 3 777 82 36  eao.be

China  +852 (0) 27 86 91 41  eao.com

France  +33 (0) 1 64 43 37 37  eao.fr

Germany  +49 (0) 201 85 87 0  eao.de

Italy  +39 (0) 035 481 0189  eao.com

Japan  +81 (0) 3 5444 5411  eao.com

Netherlands  +31 (0) 78 653 17 00  eao.nl

Poland +49 (0) 201 85 87 0 eao.com

Sweden  +46 (0) 8 683 86 60  eao.se

Switzerland  +41 (0) 62 388 95 00  eao.ch

United Kingdom  +44 (0) 1444 236 000  eao.co.uk

USA  +1 (0) 203 877 4577  eaoswitch.com

Other countries  +41 (0) 62 286 92 10  eao.com

...and finally

3D drawings of EAO products are 

available for download in a choice 

of formats at eao.com

EAO has a new Series 04 
Emergency-stop shroud to prevent 
accidental operation, a safety 
feature especially important for 
semiconductor equipment. It features 
an anti-rotational pin and a padlock 
to lock the switch in position after 
use.

Spring-terminal connectors are 
now available for the Series 04 
range. The Series 04 PIT (Push-In 
Terminal) features a spring-terminal 
connection from Phoenix Contact, 
which reduces assembly times 
by up to 70% compared to screw 
terminals. 

For the latest news, please visit 
eao.com/news


