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The Control System Division has presented a number of
solutions with "S-MAC" system. Of these solutions, most
of those related to motion control are the solutions using
the motion control language "AML" and SERCOS devices.

This article will discuss a solution different from most
of the preceding solutions, a positioning controller for the
super-multi-axis welding jigs that uses the DeviceNet de-
vice based on the "SMS-30" platform of the S-MAC PC
series of the Sanyo Denki’s industrial PC.
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Welding jigs with a positioning pin are used to secure
the positions of automotive parts to be welded. Tradition-
ally, welding jigs provided for each different model or each
different set of specifications needed to be exchanged each
time models or specifications changed, requiring a longer
time for the tools to be exchanged. It is under such a cir-
cumstance that the need is arising for a production plan
that categorizes welding processes by the model and speci-
fications in order to increase production efficiency. Since
such conventional jigs are provided exclusively for each
different set of specifications, as many of them would be
needed as are the sets of specifications, requiring quite a
large space to store them, which is not so easy to secure.

There arose a demand for a jig that would solve the
problems associated with those exclusive tools, in other
words, a tool that gives you a higher degree of freedom,
while requiring only a small installation area. This per-
ception has led Nissan Shatai to seek ways to build a su-
per-multi-axis welding jig fitted out with a mobile posi-
tioning pin while Sanyo Denki has proceeded with devel-
oping its motion control portion. Fig. 1 is a conceptual
sketch of the welding jig with parts attached to it, and Fig.
2 is the appearance of the super-multi-axis welding jig.

���� � ��	
��
��� ���

� �� 
�� �����	� ��� ��
� ���
� �

�
���

���� � �������	
� �� ���������
��� �� �����	� ���

��������������������������������������������������������������������

Table 1 lists the system specifications of the motion con-
trol for the welding jig, Table 2 lists the specifications of
the industrial PC "SMS-30", and Table 3 lists those of the
controller.
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To control as many as 100 axes with DeviceNet, we
have come up with an amplifier capable of controlling 4
axes. Fig. 3 shows the amp, "PB" 4-axis amplifier. This
amplifier allows us to get around the restriction of the De-
viceNet protocol that limits the number of nodes (stations)
per network to 64, thus making it possible for one network
to control 100 axes. The reduced size of the 4-axis control
amp, combined with the condensation-proof finish, allows
the amplifier to be installed inside the welding jig, reduc-
ing the overall system size. In comparison with traditional
systems using serial communications, this product is suc-
cessful in offering some advantages brought by incorpo-
rating field networks.
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Following is the outline of the control system for the
super-multi-axis welding jig.
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Fig. 4 is the system configuration of the control.
Motion control is provided by "SMS-30" via DeviceNet

interface while the sequence of overall process, reading of
data from various sensors installed on HMI (Human Ma-
chine Interface), and welding jig, and operation of the
valves are controlled by I/O control PLC. PLC is physically
built into the PC frame in the hardware configuration but
it is placed on top in the hierarchy of configuration of the
control.

The servo amp, installed inside the welding jig, reduces
the total length of wiring because of DeviceNet interface,
resulting in a substantial reduction of the control panel
size.
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Fig. 5 is the software configuration.
Windows NT 4.0 Embedded is used to run this system,

reducing the software size, so that it can operate with
compact flash. The Windows NT Embedded proprietary
write filter is also used to prevent physical writing to the
system drive, thus protecting the file system against acci-
dents caused by power failures.
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The application provides the following capabilities.
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The motion control is performed in the way specified by
the PLC command. The examples of the run mode are the
followings: Cycle-Run-Mode, which is one of the pro-
grammed auto-run mode; Step-Run-Mode, which is used
for debugging the program; Jog-mode; Home-Position-Re-
turn-Mode; and Parameter-Change-Mode.

Up to 64 programs can be saved, each containing up to
250 steps. Programs can be loaded via Ethernet.

The time delay caused when all the axes are activated
at once is held to 300msec or less, thus preventing axes
from interfering with one another for the super-multi-
axis-welding jig.
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PLC communication is provided such that the contents
of the PLC data memory to be written through a HMI are
passed to the motion control. This capability can be sepa-
rated and changed to allow connection with another PLC
or software.
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Errors, warning, and information that arise while the
application is running will be displayed and logged onto
the file. The system administrator will be notified of errors
occurred in the system by e-mail. He can also view the er-
ror information from a remote location.
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The contact point signal from UPS (Uninterrupted
Power Supply) is used to prevent the system from shutting
down when power fails.
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* All the product names that appear in this article are registered trade-
marks or trademarks.
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