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Synchronous operation

"Synchronism" refers to the synchronous movement of two axes, a master axis and a slave
axis. Mechanically, synchronism can be achieved with the aid of a bevel shaft, which acts as
the master axis for the coupled slave axis/axes. The master and slave axes are thus
mechanically coupled to each other.

Figure _ Synchronization via bevel shaft
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In modern control systems, synchronism is usually implemented electronically. In the
SIMATIC, the master and slave axes are coupled to each other via the technology object
"TO_SynchronousAxis" (synchronous axis). This provides more flexibility in the use of the
individual axes and the variation of the coupling. The following synchronization modes are
available in the SIMATIC for coupling: « Gearing Definition of the synchronous relationship via
numerator and denominator of the gear factor. « Camming The synchronization function is
specified via a cam disk.

Figure _ Electric synchronism
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Example of the phases of a synchronous relationship and how it works

Saw carriage
| Sensor | i

Conveyor
belt

In this application example, the continuous conveyor is the master axis and the drive of the saw is the
slave axis. The products are detected by the sensor and determine the synchronization condition. The
saw can thus be synchronized to the conveyor and thus to the product. As soon as the carriage drive of
the saw moves synchronously to the conveyor, the product can be sawn through with the saw. Due to the
synchronous movement, the saw is always above the same point of the product. It is therefore not
necessary to stop the conveyor for sawing through.



' phases of a synchronous relationship

Description

Phase "Unsynchronized”

In the beginning, the master (dark blue) and slave (light blue) axes are unsynchronized
and are moved individually and completely independently of each other.

~afl—
v Saw carriage drive

A Conveyor
-a—p belt

Phase "Waiting synchronism"”

A synchronization job for the slave axis (light blue) is started and the start condition
(sensor) for the synchronization process (orange dot) is defined.
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Description

Phase "Synchronized"

The start condition for the synchronization process (orange dot) is fulfilled by the master
axis (dark blue). The slave axis (light blue) accelerates and carries out the
synchronization process up to the synchronized position (red dot).
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Phase "Synchronous motion"

The synchronous position (red-blue dot) is reached and the slave axis (light blue) is
synchronized to the master axis (dark blue). Both axes move synchronously. The saw

can now cut the product to length.
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Phase "End synchronous operation”

A single axis motion task for the slave axis (light blue) is performed and the synchro-
nization is terminated. The slave axis (light blue) is repositioned to the start position

(light blue point).

Q
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The slave axis has reached the target (light blue point) of the motion task.
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