
FLAWLESS 
CLEANING
WITH LB3400

FISA, a leading company in the 
ultrasonic cleaning sector, has chosen 
ASEM PACs based on CODESYS to control 
its machines.

The challenge
For 40 years, the FISA group has been offering 
a range of ultrasonic cleaning machines and 
turnkey solutions perfectly adapted to the 
needs of its customers, providing a high 
degree of added value and technology, and 
control of operating costs.
To find an alternative solution to the one 
based on the combination of traditional PLC 
(internally developed) for the control of the 
automation part and IPC panels for the HMI 
part, FISA decided to opt for a single and 
compact solution based on a PAC system, 
integrating into a single system the control 
logic, the management of the handling part, 
the HMI and the other functions necessary to 
the operation of its machines. 
 

The visualization part is a fundamental aspect 
as FISA realizes in-house the so-called MCU 
(Machine Controller Unit), a man-machine 
interface developed with .NET and WPF 
technology and used on all the machines. 
MCU is an HMI that allows to easily configure 
each machine and to manage general or specific 
settings, guaranteeing in real-time the traceability 
of the main production parameters. 
MCU also allows to connect machines to the 
customer’s enterprise servers, manage remote 
maintenance, create users, manage databases, 
and generate e-mail alerts. 
MCU development takes place within FISALabs, 
FISA’s electronics and computer science research 
and innovation department, where the design 
of the machines’ printed circuit boards and the 
development of the management software and 
various plugins adding advanced functionality to 
the cleaning machines also takes place.  
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DIMENSION 
150 employees

SECTOR
Ultrasonic cleaning

COMPANY
FISA is an international 
group born and raised in 
Europe with offices in three 
continents. Since 1981 it 
has been designing and 
manufacturing ultrasonic 
cleaning machines that 
guarantee its customers 
the best mechanical and 
aesthetic results.

www.fisa.com

PRODUCTS
FISA treats all types of 
contaminants on all 
materials and surfaces, 
producing compact 
and modular machines 
for ultrasonic cleaning, 
impregnation, painting, 
and protection for all 
markets and industrial 
environments, including 
optics, medical equipment, 
foundry, plastic and rubber 
processing, as well as the 
aeronautical, watchmaking 
and jewelry sectors.

https://www.fisa.com/
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FISA machines consist of tanks in which baskets 
with the pieces to be treated are immersed. The 
baskets are in turn transported from one tank to 
the other thanks to Cartesian robots with two 
degrees of freedom. The robots are realized 
in-house within FISALabs as far as mechanical 
and electronic design is concerned; the control 
boards are also entirely designed by FISA 
technicians as the proprietary communication 
protocol that permits controlling the robots.
In some special machines, the robots are 
characterized by complex kinematics that 
needs axis interpolation algorithms and inverse 
kinematics calculation to accurately control their 
movements.
Finally, FISA has internal know-how also 
regarding a whole series of algorithms 
necessary to 
  • control of nozzle valves for spraying surface
     treatment coatings;
  • PID temperature controllers for the thermo
    heaters inside the tanks;
  • control of the suction units for excess coating;
  • control of the level of cleaning liquid inside
     the tanks;
  • control of ultrasonic transducers.
The need not to be tied to a particular vendor 
for the use of third-party libraries but to be 
able to reuse code developed in-house in other 
platforms was a key requirement for FISA and 
was an important motivation in choosing ASEM 

as a provider of open and standard solutions.
A high-performance PAC is therefore essential 
to manage in a single solution an advanced HMI 
such as MCU and the control logic that integrates 
the proprietary libraries and manages the 
complex movement of the robots.
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sprays or the agitation of the baskets inside the 
cleaning tanks.
FISA is specialized in the design and 
development of a range of specific machines for 
ophthalmic optics, solar optics, precision optics, 
and safety optics.
Among the most interesting and complex 
machines within the FISA portfolio for the optics 
sector, the CCFB line stands out, integrating one 
or more modules for flow coating treatment.
The flow coating process allows treating a single 
side of an object, even of complex shape, in a 
controlled and uniform way. 
It finds application in particular in the optical 
sector for the treatment of transparent substrates 
such as visors, lenses, protective masks for which 
it is necessary to treat the two opposite sides 
with different products that are not compatible 
with each other, e.g. anti-fog coating on the inner 
side and anti-scratch coating on the outer side.

Solution with CODESYS-based LB3400 PAC 
and RVL Monitor 
Based on an Intel Core i5 2.70GHz quad-core 
processor and 8GB of RAM with UPS and external 
battery pack and 512KB MRAM memory to 
manage retention variables, LB3400 is the ideal 
box-mount PAC for applications where high 
performance is required.
FISA has also chosen to opt for a solution based 
on a box PC and video remote control via RVL 
technology using the MHR100 monitors when 
panel mounting is required, and MKR100 
monitors when arm mounting is required. 
LB3400 integrates the CODESYS SoftPLC that 
allows controlling every function of either 
the cleaning or the surface treatment process 
performed by the machines. 
On machines where complex motion profiles 
are not required, CODESYS is used only for the 
logic part (SoftPLC). When, on the other hand, it 
is necessary to specify particular speed profiles, 
the Motion libraries are also used, for example, 
for the management of the linear motors of the 
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Processing tank

Flawless cleaning with LB3400

Of particular interest is a machine made for flow 
coating composed of 2 modules, consisting in turn 
of two robots: one with 4 degrees of freedom for 
the application of the coating and another with 2 
degrees of freedom for the suction of the excess 
coating, shown schematically on the left and right 
in the image below.
In addition to the two robotic islands, there are 
another 3 axes that manage the movement of 
the pieces inside the ovens for polymerization 
with infrared lamps for a total of 15 robotic axes 
controlled via EtherCAT.
Inside the flow coating module, it was also 
necessary to use the CNC libraries for the 
synchronized management of the axis groups. The 
movements that the robots involved in the flow 
coating process have to perform are complex and 
require that the treatment paint is applied to the 
surface through a nozzle approaching the surface 
by the Cartesian arm. The nozzle then follows 
a profile dependent on the surface geometry, 
allowing the uniform application of the coating.
It is crucial to rely on libraries that speed up 

the development of the robot control program 
providing function blocks to move axis groups in 
a synchronized manner and to quickly calculate 
the inverse kinematics of the robot, being able to 
control its movements in Cartesian space as if it 
were a CNC machine.
Thanks to the simplicity of use guaranteed by 
the MCU, the robot control program allows the 
operator to perform the Teach of the points of 
the trajectory that the robot must execute in 
Cartesian space by moving it in jogging. The 
G-code, automatically generated during the Teach
phase, sends the commands to the motorized axes
to realize the established trajectory as well as the
command to activate the valve that injects the
paint on the pieces inside the processing tank.
Thanks to the availability of the IEC 61131-3
languages provided by CODESYS, FISA has
appropriately chosen to develop the machine
cycle management part through SFC language,
and the remaining parts of the machine control
software have been written in ST language,
reaching a cycle time of 1ms.

Flow Coating Robot
PPPR Kinematics - 4 DOF Suction Robot 

PP Kinematics - 2 DOF
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