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technical notes

single V-preparation joints for aluminum armor. A point to be
noted is that a laser scanner of a given power rating can be used
only on certain metals. This is decided by the intensity of the
reflected beam, which should be under the saturation level of the
sensor. The programmability of the sensor, however, does allow
minor adjustments in the exposure.

The criteria for evaluating the performance of the seam track-
ing system include achieving the desired welding speed and main-
taining the error of seam tracking within specified tolerances. A
typical value of the tolerance in an arc welding process is equal to
the radius of the filler wire. For armour welding using multiple
passes, this requirement can however, be less stringent. Since the
ARTIST must perform under time constraints, it is extremely
important to maintain its operations within defined time sched-
ules. In this respect, the time requirements for the following
processes in ARTIST’s operations are to be carefully considered.

e Communication time for signal from the robot controller to
the laser scanner, via the supervisory controller.

e Time for scanning the surface profile (at the rate of several
milliseconds per point).

o Time for image processing of scanned data (this can vary for
each scan).

e Communication of seam data from the supervisory controller
to the robot controller over the RS-232C serial interface.

e Time for transferring the data from the robot controller I/ O
buffer to the point table by the background processes.

The total time required for the above processes should be less
than the time required to move the torch from one location to the
next. Failure to do so may result in a slower welding process.

Conclusions and Test Plans

The concepts and a preliminary design for the ARTIST, a
real-time intelligent seam tracker for automation of.arc welding
processes, have been presented in this report. The ARTIST usesa
robot held, laser based vision system where the information of 3D
seam geometry is collected and processed for real-time guidance
and control of the welding torch trailing behind the vision sensor.
This approach eliminates the need for preprogramming of the
weld path and thus, potentially enhances welding applications.

The ARTIST is designed to support multiple pass arc welding
of single V-preparation joints and to handle any tack welds which
are encountered along the seam during the welding operation.

The first setup of ARTIST is scheduled to be tested for a
planar seam with lateral variations. For most of our applications,
the radius of curvature of the seam in the lateral plane is expected
to be greater than the critical, which is approximately the dis-
tance between the torch and the scanner. At a later stage, a
welding table with two degrees of freedom is planned to be
introduced to reach points in a seam with 3D variations. The
critical radius of curvature in the transverse plane is a function of
the distance between the torch and the scanner, and the range of
the scanner, which is within =15 mm of 10 inches. The control
algorithm for coordinating the welding table movements with the
robot is in the process of being developed.

Presently, the safety aspects of the robot, welding torch and
the sensor are planned to be enforced via the safety devices that
are supplied with the robot controller. On actuation, these
devices switch off power to the robot subsystems. Also the weld
torch is mounted on a break-away mount for added protection.
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