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onveyor systems with
CAN network are becoming ever more popular.
The reason is the flexibility and simple controllability of several drives, which
the network system provides. It is expected that
the systems can be flexibly
adapted to a certain extent,
whether in terms of speed
or the loads that are to be
transported. This also applies to the choice of drive.
In conveyors for simultaneous inspections or
pick-and-place
applications, for instance, it must be
possible to exactly move
to precise positions. Only
a drive that knows its precise position can be considered for this purpose.
Flexible speeds are another point that appears on the
wish list from time to time in
terms of a flexible construction design.
The selection of possible drives is equally diverse: AC motors, BLDC
motors or stepper motors
operated in closed loop
configurations that behave
like multipole servo motors – all of them are worth
considering. The crucial
factors in the choice of a
suitable motor type are the
speeds required, the demand for networking and
the desired flexibility of the
process.
We take a look at a
classic example, where a
weight is transported at a
predefined speed by a conveyor belt. For example,
if the belt is 4 m in length
and has a roller diameter
of 6 cm to transport a part
load of 10 kg x 2 kg at a desired speed of 0,6 m/s, i.e.

Figure 1: Comparison table of AC motor and
plug-and-drive stepper motor
approx. 191 rpm, a drive
with a torque rating of 2,8
Nm is required. Here 0,8
Nm is factored in for an acceleration speed of 0,7 s.
A suitable asynchronous motor (AC motor)
would need a capacity of
at least 60 W in this case.
With a construction volume
of 90 mm in diameter and
185 mm in length, including
spur gearing of 7,5:1, this
motor would have a total
weight of 4,3 kg. AC motors
require constant speeds. If
a different speed is required
due to the process flow, either a new drive unit must
be installed or, at best, the
gear replaced. If flexible
processes are called for,
the situation might not be
so fortunate.
Plug-and-drive motors
based on stepper motors
are more flexible. With a
size of 60 mm x 122 mm
and a weight of 1,5 kg, a
model tailored to the above
example is significantly
smaller and lighter than the
AC motor plus gear variant. Plug-and-drive motors
are stepper motors that already have the controller
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and the encoder integrated
in the housing. This makes
them especially compact,
and easy to install and control. Only the power supply
and the network still need
to be connected. Plugand-drive motors therefore
correspond to the fundamental CAN notion of a
simple, decentralized design. They can be integrated in conveyor rolls or
rollers to form highly integrated transport units and
can also be used as switching points in conveyor systems. At a nominal speed
or half speed, tests with a
belt conveyor demonstrate
an efficiency of 60 % or 45
% compared to 52 %, respectively 30 % with an
AC motor. For smaller conveyor belts with a load of
2 kg to 3 kg, the size of the
AC motor normally needs
to be 60 mm (weight 1,6
kg); if a plug-and-drive motor is used, a size of 42 mm,
which weighs just 0,4 kg, is
sufficient.
Field-oriented controlled stepper motors behave
like multipole servomotors.
In addition, in most cases

Figure 2: Synchronization properties mean better processes or precision can be
achieved, even in the lower speed range; in the soldering example synchronization
properties mean the soldering time can be maintained exactly; varying soldering times
impair the soldering quality, and hence the long-term contacting
protects the motor bearings. The plug-and-drive
motors contain a high-performance microprocessor
that not only provides the
field-oriented control and
controls the integrated
power output stage, but
also monitoring functions,
e.g. for diagnosing overload, blockage etc. Higherlevel movement states can
be queried via the inputs/
outputs, logically linked
and further processed in
the network via CANopen.
For straightforward set
up and installation independent of the CAN master, the
NanoCAN Window software, which is used to read
and set all SDOs as well as
to test runs in the various
modes without programming knowledge, is available for Nanotec motor
controllers and plug-anddrive motors. Whether the
motor is operated in open
or closed loop, can also be
configured by manufacturer-specific CAN objects.
The ideal operating
range of closed loop-driven plug-and-drive motors
ranges from 100 rpm to
800 rpm, depending on
the motor type, and can be

varied in the speed range
of 25:1. If higher speeds
are needed with the same
size and load, brushless
DC motors (BLDC) are recommended. These lowpole motors are mainly
designed for higher speeds
(> 3000 rpm), but have
much greater efficiency
than AC motors. The only
drawback: They also need
a gear. But their efficiency
is superior to AC motors.
For the same transport task
(20 kg load + 5 kg belt), a
feed speed of 1,5 m/s (500
rpm) can be achieved with
a BLDC motor of 56 mm x
236 mm in size, including
gear. These motors require
external motor controllers
such as the SMCI36, which
also has a field-oriented
control and can also control stepper motors. A CAN
slave is integrated in the
same way as in plug-anddrive motors.
AC motors are reliable
drives if the power requirements are constant and if
size and energy efficiency
are irrelevant. But as soon
as value is placed on flexibility, BLDC motors – such
as plug-and-drive stepper
motors acting as multipole
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servos – are recommended for the lower speed
range or at speeds above
3000 rpm. Normal stepper
motors, in contrast, are not
an alternative. They work
in open loop, so deviations
and false positioning cannot be detected.

Motion control

they do not need any gearing because of the high
torque in relation to speed.
Only for high transport
loads and very low speeds
can a gear be necessary.
Another point worthy of
consideration is the efficiency. Whereas asynchronous motors (AC motors)
build up a magnetic field
in the rotor through the induced alternating field,
synchronous motors, such
as stepper motors or BLDC
motors, have a permanent
magnet in the rotor and
thus at nominal speed have
an efficiency factor ratio of
60 % to 80 %.
The high efficiency of
AC motors applies only to
the bare motor, however.
As part of new machinery
directives, AC motors must
be equipped with soft starters or standstill and speed
monitoring. This reduces
efficiency. As for speed
control, it is favorable to
use an AC motor plus tachometer, which allows a
speed range of approximately 15:1 via a control
unit. This method is also
favored if the speed required has not been exactly determined at the start of
the project. The often-used
voltage/frequency controller causes higher losses in
the driver at lower speeds.
Commendable efficiencies
of approximately 60 % in
AC motors are not far off:
the spur gear already absorbs 18 % anyway and
the driver decreases the
power output even further.
At speeds lower than the
nominal speed, the efficiency of an AC motor can
easily drop to less than
30 %.
Stepper motors only
make sense as belt drives,
however, if they are operated as multipole servos in a
closed loop. The required
load current is adjusted by
the control loop and allows
the drive to respond flexibly to changing conditions.
Less heat is lost in the motor due to the efficient current control. It remains
considerably cooler, which
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Solutions for Open Networks
from one Source
Open CAN-based protocols are the basis of networking in commercial vehicles, avionics and industrial control technology.
Vector supports you in all development phases of these systems:
> Systematic network design with CANoe, ProCANopen
and CANeds
> Successful implementation with source code for CANopen,
J1939 and more
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