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Real-time Monitoring for

Laser Micromachining

The LASENSacoustic monitoring module captures acoustic emissions during
laser processing and enables real-time evaluation of process quality. This allows
deviations to be detected immediately — without the work piece having to leave

the machine.

Quality control in laser micromachining often

requires considerable time and technical effort.

Complex microscopy methods typically reveal
structures in the micrometer and submicrome-
ter range only after the process has been com-
pleted. Fluctuations in laser power or changes
in the machining position can therefore remain
undetected during processing and may cause

inhomogeneous surface structures or defective
components.

System Integration

Thanks to its compact design, the LASENSa-
coustic module integrates easily into a wide

range of existing laser systems. A TCP/IP REST
interface enables direct communication with
the machine controller. Alternatively, users can
visualize and analyze measurement data via the
integrated web interface. Power over Ethernet
(POE) supplies the module with energy, so a
single network cable handles both operation
and communication.

Measurement Principle

Specialized MEMS microphones capture the
acoustic emissions generated during laser-
material interaction in a frequency range
from 8 to 80 kHz. The module analyzes
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characteristic parameters such as amplitude
and frequency spectrum and correlates them
with the process state. An additionally integra-
ted camera enables visual process control and
facilitates positioning of the sensor relative to
the processing zone.

Data Analysis

LASENSacoustic supports several analysis
options. The module transmits raw data and cal-
culated amplitude values directly to the machine
controller. By comparing current measurements
with previously recorded reference data, the
system classifies the process as pass or fail. If
relevant process parameters such as scan field
and speed are available, LASENSacoustic can
also generate an acoustic image of the process.

Based on the spatial distribution of acoustic
emissions, the system creates a two-dimensional
image of the processed surface. Defects such as
uneven ablation, foreign particles or parameter
deviations become visually apparent and can be
documented.

Applications

Laser-based surface structuring

Laser micro-welding

Laser cutting Video
Quality control in micro-material processing =

Parameter

Width x Depth x Height 195.3mm x 134mm x 70.9 mm
Weight 1kg
Frequency Range 40-80kHz
Sample Rate (internal) 192 kHz

Microphones

MEMS microphones for process monitoring

Camera

Integrated for visual process control (C-Mount)

Interfaces

TCP/IP, REST-API, Web interface

Power supply

Power over Ethernet (PoE+)




