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Aim: detect weld seam irregularities during the welding with an enlarged section of a weld seam the acoustic signal as a function of time and process stages |-V
process by using signals from the joining process or the
welding setup (e.g. mechanical loads, forces, torque, spindle Experiment implementation 3) Analysis of weld seam irregularities by using audio
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Pre-study emitted Figure 6: Varying surface quality at the center and end of the weld
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seam irregularities, and c) during flash formation

* areas without weld seam irregularities show an almost
stable sound pressure signal

* area with flash formation exhibits unstable audio signal

adapter plate for varying microphone position
during the FSW process

Figure 4. Comparative polar plot of selected frequencies as

tool and holder function of all directions

Figure 2: Measurement setup for the recording of the emitted airborne

sound . releyant _frequency levels are equally attenuated In with sound pressure variations
all directions
* spindle of the robot is equipped with a condenser * no significant differences between the process Conclusion
microphone (frequency range from 20 to 20.000 Hz similar directions [+x, — X, +y, and —y recognized]
to the human hearing range) * directionality of the FSW process has no direct + free mounting positions of the airborne sound
* attempt with microphone sE 8 (cardioid characteristics, preferred direction microphone during the ESW process could be proven
(s?e Figure ?) | o | o * relevant FSW process stages are detectable in the
* microphone is mounted to the robot via elastic microphone 2) Comparison of process forces and audio signal airborne sound signal
s-hock.mounts to Protect it from vibrations and thus avoid | | | « general applicability of airborne sound signals for
distortion of the signals (see Figure 2) * changes in the force signal are predominantly also

. s _ detecting weld seam irregularities was investigated
visible in the audio signal (see Figure 5a-c)
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