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Monitoring Solutions

Monitoring of Laser Welding
by Measurement of Plasma Radiation

Plasma Monitor PM
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General Attributes

Welding Monitor PD 2000

spatially resolved (two dimensional)
camera based laser process monitoring

Monitoring Solutions
Plasma Monitor PM 7000

one dimensional photo detector based
laser process monitoring

Price (in 2005)

In Process Monitoring

Suitability for CO,-, Nd:YAG-, Fiber- and Diode lasers
Coaxial orientation of the sensors to the laser possible
Off-axis orientation of the sensor to the laser possible

Transparent generation of monitoring signals
Monitoring Features

Sensors retrofittable on laser optics

Multi channel capabilities

Communication with the machine controls

Ease of assessment of the suitability of the systems for specific
monitoring tasks

25,000 up to 35,000 €

Simultaneous monitoring/differentiation of
up to 8 process- or weld-characteristics for
one process

Yes
Up to 2 asynchronously running laser

stations can be monitored with one system
(one common machine control).

Via field bus or parallel interface

Process deviations are made visible in film.
Therefore these deviations can be
evaluated and monitored ("what you see
is what you get").

approx. 15,000 €
Yes

Yes (CO,; others conditional)

Simultaneous monitoring of up to 4 photo
detector signals

Yes

Up to 4 laser stations can be
simultaneously monitored by one system
(one common machine control).

Via field bus or parallel interface

The monitoring capabilities of the system
are defined by previously empirically
ascertained results.

Observable spectral range / time resolution

Plasma radiation
Visible radiation
Limitability of the spectral range with optical filters

Monitoring frequency

Yes (however usually not required)
Yes

Yes, possible

1 to 5 kHz

Yes
Yes
Yes, necessary
10 to 100 kHz

Flexibility / complexity

Hardware

Software

Spatial resolution of the process zone

Direct insight into the physical effects of laser processes and
resulting greater process understanding

Implementation as tool for process optimization
Suitability for the solution of complex monitoring tasks
Flexibility in application

Need of experience for application

Monitoring capabilities for specific process dimensions (focal
position, weld position energy density, welding speed, etc.)
Monitoring capabilities for weld dimensions (weld depth, degree
of weld penetration, weld position, melt pool geometry, humping,
spatter, holes, gap in overlap and butt joint)

Monitoring capabilities for simple effects (bead interruptions,
shield gas interruptions, contaminations of the seam preparation,
laser interruptions, intensity changes in laser processes)

Insensitivity to normal process and ambient disturbances

Documentation of monitoring results

Hardware consists of an industrial PC and
a frame grabber for the acquisition of
process images.

On PC: processing of image data using
mathematical algorithms suited for the
monitoring of specific process- or weld-
dimensions.

Yes

Yes

High
High
High
Low
High
High

High

High: process radiation can be limited and
analyzed spatially whereby disturbances

can be ignored in evaluations so that their
effect upon measurements can be limited.

Comprehensive

Compact module for switch cabinet
integration. Independent DSP for fast, high
quality signal processing (e.g. FFT, wavelet
analysis).

Integrated on open NC: which hardware
capabilities are applied for signal
processing to solve the monitoring task at
hand (filterations, quotient formation, FFT
analysis) is set by means of the operating
software.

High

Low: all process radiation is integrated.

The effects of disturbances effect the raw
signal. The recognition and compensation
of these effects at a later stage is difficult.

Limited, at present

Subject to technical modifications
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