














CIM REVIEW

Robotics

Exhibit 5. The IRIS and Its Major Components

Exhibit 6. The IRIS Sensor Subsystem
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and one from the motor resolver at higher fre-
quencies. This provides the control system with a
broad range of frequency response, thereby ex-
tending the usable bandwidth of the posidon con-
trol loop and improving the measurement speed
and accuracy (i.e., dynamic response).

Future Directions

LARS-related activities will continue even af-
ter installation with system refinement and pro-
cess development. Equipment must be developed
and integrated with the LARS to permit coordi-
nated control of the process parameters as well as
the real-time determination of weld quality. To
improve LARS, its control system should be inte-
grated with a knowledge-based system capable of
decision making in real time for high-speed laser
welding,' New applications of laser technology
must be developed for the military and the private
sectors. Westinghouse and Penn State have been
developing the process requirements for other
materials that are difficult to weld (eg., high-
strength steels, copper, and aluminum).
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CIM REVIEW

Robotics

Exhibit 7. The Part Sensor for IRIS

Source
(3 Sensor \Change in Sensor

Surface 1
Slurface 2 g ﬁl Change in Surface
a. Triangulation

b. Look-to-the-Side Triangulation Part Sensor

Future plans for the IRIS include hardware
enhancement and applications of advanced in-
spection technology; higher accuracy extends pre-
cision engineering to efficiency and manufactur-
ing cost. - The knowledge-based system could
autonomously determine the location of inspec-
don points and the amount of data required for
the desired inspection accuracy.

Although the IRIS addresses the navy’s prob-
lem with multiblade propulsor design and inspec-
ton, it is considered a generic system capable of
inspecting any part that fits within the work enve-
lope and has a measurement data base.

Summary

This article summarizes the background,
current status, results, and future plans for two la-
ser technology-based research projects at the Ap-
plied Research Laboratory of Penn State. Both
projects are supported by the US Navy Manufac-
turing Technology Program.

The LARS is designed for precise manipula-
tion of high-power (up to 25 kW) laser beams for
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welding, cutting, heat treating, cladding, and sur-
face transformation for materials such as alumi-
num, high-strength alloy steels, ceramice. and
composites. The initial thrust of the LARS project
was on applying laser technology to materials pro-
cessing and related technologies such as seam
tracking, real-time control of welding parameters,
and CAD/CAM interface development. Human
factors will be applied to arc welding in the fu-
ture’.

The first application of the LARS is sched-
uled to be the welding of catapult-paunch rail
trough covers and rails to produce one-piece as-
semblies for aircraft carriers. The first applica-
ton of the IRIS is scheduled to be the design and
certification of components for underwater
vehicles. A
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