
Drive technology – the five catalysts 
for change 
How demands for space, flexibility, safety, efficiency and connectivity will spark revolution



Setting the scene
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How many of us have been in a manufacturing plant, looked 
around and said to the Operations or Manufacturing Director, 
“you can’t fit much more in here can you?”

Machine footprint is one of the five key drivers of change 
identified in this white paper, change that we believe has the 
potential to radically alter manufacturing for the better.

Modern manufacturing has to be highly flexible, adjusting 
to demand or new product introductions, seemingly at 
the flick of a switch. It also needs to be efficient, safe and 
increasingly connected. This means, more and more, that 
machines must be able to converse with each other and 
provide those on the shop floor, and the management suite, 
with real time information that can be used to make production 
operations faster and more efficient. Intelligent servo drives 
are indispensable to this process, being able to handle 
format conversions or changes in the motion profile at the 
push of a button - decreasing changeover times for machines 
significantly. 

However, as servo drives have increased in number, the size 
of the cabinets has also increased. The more space required 
by unproductive cabinets, the less space is available for the 

actual machines and facilities. Manufacturers are faced with 
the challenge that product life cycles constantly decrease in all 
industries. Existing production lines are continuously adjusted 
to new tasks and supplemented with new processing stations. 

Our five catalysts for change, therefore, are: 

Cabinet free - control cabinets take away space for other 
machines and reduce the available production area.
Flexibility - production lines must be adjusted to new 
products and processes faster than ever before. 
Safety - standard-compliant machine safety is a basic 
prerequisite but operators must also be able to quickly restart 
after manual interventions to increase machine availability. 
Efficiency – energy efficient machines have a direct effect on 
operating costs and modern drive solutions must be able to 
reduce power consumption and electrical peak loads. 
Connectivity – drive technology must be Industry 4.0 
compatible and must support all common Ethernet-based 
real-time protocols and be open for communication with other 
machines, automation systems and IT. 

Chris Nevin, Industry Sector Manager at Bosch Rexroth



Cabinet-free 
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It is a problem which is well-known throughout industry. How 
do you get more production from the same floor space? How 
do you fit more machines into what is already a cramped area 
and at the same time benefit from simpler installation and a 
cleaner production environment. 

With conventional drive technology, motor and control device 
are separate from each other. One power and one encoder 
cable leads to the cabinet for every motor. Until recently, 
machinery manufacturers and end users had to accept this 
in order to benefit from the advantages of servo technology. 
Cabinet-free drive technology, such as Rexroth’s IndraDrive Mi, 
maintains the advantages of servo drives and combines them 
with a wiring reduction of up to 90 per cent, and a significant 
area gain due to the elimination of cabinets. 

With cabinet-free drive technology, all mains connection and 
power supply components that had previously been placed 
in the cabinet are now being designed in IP65 and can be 
installed directly in the machine. The mains module includes a 
mains filter, mains choke, and even the mains contactor in one 
device and is connected directly to the mains. The regenerative 
supply module with control and power electronics, brake 
resistor, and brake transistor fully replaces the regenerative 
supply and the control electronics in the cabinet.

Both the OEM and the end-user benefit. For the OEM, the 
lack of electrical cabinet means there is no need to plan 
the cabinet position, cable lengths are known and fixed. By 
contrast, normally this is the last information supplied by the 
end-customer, namely where the cabinet will be located, which 
leads to increased lead times as cables are ordered late in the 
project. What’s more, drives can be mounted in innovative 
locations, such as on the roof of the machine, and there is 
the potential for a large reduction in cable lengths and fewer 
cables means reduced production costs.

For the end-user, the benefits are equally as clear. The end-
user benefits from reduced footprint, which means extra 
production from the same floor space and the lack of electrical 
cabinet means there is no need to plan the cabinet position. 

Finally, there is no cable trunking between cabinet and 
machine, which means fewer traps for dirt and bacteria in food 
or packaging applications.



Flexibility  
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The traditional problem with drive cabinets has been how to 
reduce machine design and production costs whilst allowing 
for the end-user to plan for future machine additions. Cabinet-
free drive technology is modular, which means it is simple to 
install extra stations into existing production lines.  

Until now, the expansion of a production line often causes 
significant downtime. The installers must install each drive 
individually into the control cabinet, and wire it to the motors. 
A line undergoing change cannot be in production during this 
time for safety reasons.

With cabinet-free drive technology however, machinery 
manufacturers completely build and commission modules 
in their plant, and can even manufacture them as a batch. 
These modules are then combined into a complete machine to 
match the end user’s requirements prior to the machine being 
shipped. For existing line expansion, a module is easily added 
into the existing line, as it’s already tested and needs no major 
mechanical or electrical changes to the equipment previously 
installed on site. Commissioning and risk is significantly 
reduced because the drives are already parameterised, and 
the module designed for easy integration. This keeps the 
downtime for the conversion of the line to a minimum.

The first machinery manufacturers have already implemented 
this approach of cabinet-free machines. Packaging machine 
manufacturer Gerhard Schubert GmbH from Crailsheim, 
Germany, presented the world’s first cabinet-free packaging 
machine during the Interpack 2014 exhibition, a solution based 
on the IndraDrive Mi system. 

The benefits for the OEM include reduced design time as 
the electrical cabinet does not vary with design and it is 
completely modular which means that extra modules just need 
an extra motor and an extra cable. Modularity also allows for 
the production of finished process modules that can be easily 
combined to produce a finished machine.

What’s more, IndraDrive Mi can be connected to 380 – 500 
Volts a.c. supplies and implements “active front end” power 
supply technology with a controlled d.c. bus 
voltage. This ensures that the electrical 
performance is the same no matter 
where the machine is installed. Using 
a single power supply with a d.c. 
bus architecture reduces mains 
distribution, resulting in far simpler 
electrical design and reduced 
component and wiring costs.

For the end-user, a modular approach 
allows for the addition of future modules 
with no electrical redesign, which greatly 
reduces downtime and risk when expanding 
the machine functionality.



Safety  
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Machine safety is a material framework condition for cabinet-
free drive technology. End users expect the same integrated 
safety functions as in drives where control devices are located 
in the cabinet. On the one hand, the concern is the standard-
compliant implementation of functional safety requirements.  

On the other hand, there is an expectation of the highest level 
of machine availability, meaning that the machine produces 
again as quickly as possible after a manual intervention. 

For the OEM, benefits include the fact that all safety signals 
can be sent via the single cable that connects each drive, 
which reduces wiring and potential mistakes. Furthermore, 
multiple drives can be used to create a safe torque ‘off zone‘, 
which means that one drive processes the safety signals, and 
additional drives in the zone merely require a “safety plug” to 
complete the wiring. This significantly reduces wiring effort.

End-user benefits include the use of safe motion and safe 
zones, which produce safe working environments with 
increased machine availability, through faster transitions to 
and from safe conditions.



Efficiency  
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Greater energy efficiency is an increasing priority for machine 
users, from both a running cost point of view and also due to 
environmental concerns.  

Cabinet-free drives are very efficient in reducing energy 
consumption. Energy can be exchanged between the drives 
due to the system’s energetic coupling via the hybrid cable. 
If, for example, one drive brakes, the created braking energy 
can simultaneously be provided to an accelerating drive in 
the machine. The energy is kept in the system or, if too much 
energy is created, fed back into the network. This achieves 
energy savings of up to 50 per cent. 

This system also eliminates power loss in the cabinet, created 
by the need to cool the high temperatures in the cabinet 
which have been generated by conventional drive solutions. 
With cabinet-free drive technology, the hardware expense for 
cabinet cooling can be eliminated in most cases. This also 
means that the energy requirement for cooling is eliminated, 
which in turn increases energy efficiency. 

The OEM benefits from the fact that IndraDrive Mi works off 
a d.c. bus rather than supplying a.c. mains to each drive. This 
allows the drives to “share energy”, and drives can also feed 
energy back onto the d.c. bus for other drives to use.

A further benefit is the elimination of the electrical cabinet 
which also removes the need for cabinet cooling, reducing 
wasted cooling energy and further reducing the machine 
footprint.

IndraDrive Mi implements active front technology which 
eliminates reactive current losses, reducing the incoming 
mains requirement, helping to minimise running costs. On top 
of that, mains harmonics are significantly reduced compared 
with standard drive technology, preventing the need for 
additional components to offset these effects.

Finally, ‘Smart Energy Mode’ on the power supply evens out 
the surges in power demand reducing the peak loads of the 
machine.



Connectivity 
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The ability to create a vertical integration within your 
company’s IT activity will become increasingly vital as  
Industry 4.0 approaches. 

The problem for traditional drive cabinet systems is collating 
line production and performance KPIs from high speed 
automated packaging equipment. 

Specific issues include:

 Automating job scheduling and A lines production    
 configuration 
 Linking multiple machines into one line
 Allowing easy access to multiple machine production or   
 maintenance information using tablets or mobile devices

With an Open Core engineering approach, which allows direct 
access to all performance data via common PC/IT based 
software, the OEM can effectively combine two Industry 4.0 
friendly technologies. 

For end-users, the benefits are much more substantial.  
High level software languages, or standard PC packages such 
as Excel, can be used to produce common data collection 
programs that are run at the IT level, and not at the machine 
PLC level i.e. one PC based program can be implemented to 
talk to multiple machines without the need of extra PLC code 
at each machine.

For example, with a cell of individual machines with central 
data collection, Open Core makes it easy for Excel to collate 
production data for a cell of machines without adding to each 
machine‘s PLC code.

Another example is the use of a tablet or smart device by 
maintenance or production personnel to easily access machine 
data. Live production KPIs can be accessed via tablets over 
WIFI, allowing one operator to walk between machines and 
easily access each machine’s production data. Equally, 
maintenance personnel could use the same technique to link 
into diagnostic information to aid preventative maintenance. 
This can all be achieved using pre-defined mobile apps, rather 
than needing to know the specific operating software of the 
machine’s PLC – all of which reduces the skill set required to 
monitor machines.



Conclusion
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Cabinet-free drive technology is ready for a future in 
which space saving design, manufacturing flexibility, 
safety, energy efficiency and connectivity will all be the 
catalysts for change. 

This technology fulfills the requirements of machinery 
manufacturers and end-users, where previously 
compromises had to be accepted. Now, it is possible to 
use servo drives without the problem of ever-larger control 
cabinets which increase machine footprint. The option 
for a complete modularisation reduces the effort and cost 
associated with retroactive expansions of existing production 
lines. Standard-compliant safety at drive level, with a clever 
solution for the simple switching of safety zones, increases 
machine availability. 

The simple energy exchange within the drive assembly 
reduces average power consumption and limits peak loads. 
With the Multi-Ethernet interface and its own intelligence, 
cabinet-free drive technology by Rexroth is ready for the 
future and is able to integrate into future Industry 4.0 
environments.


