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D esign of multi-sensor on- linem onitoring systan for hser welding

WAN G Chun-m ing, HU Lun~i H U X i-yuan
(M aterial Science and Technology College H uazhong Un wersity of Science and T echnology W uhan 430074 Ch ina)

Abstract To mpmwve the relisbility of the reaktime monitorng for laser welling a multisensor signal sampling and
processing system w as bu ilt based on LabVIEW, a virtual nstument developm ent tool Three signals of audb le sound ( 20H z~
20kH z), plasn a optical emissbn ( 400mm ~ 500mm ), and infrared emissibn ( 1200m ~ 1600nm) during the laser weld ing
process were picked up and analyzed Correlatbn analysis of the three signals shows that the wo optic signak are synchwonous
and the audble sound signal is hysteresis to the optic signal The hysteress tine & just equal to the sound transferrng from
welding point to senot which proved the valdity of the three detecting signals Two exanples show tat the reliability of mu ltr
sensormonitoring & higher han single sensor mong Sa the mulirsensor detecting and signal fusbn is the devebping
direction ©br the laser weldng monioring in the future
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Fig 1 The mstallng unit for extemal sensors
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Fig 2 The signal conditoning flow chart
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Fig 4 The correlation braudblk sound and phsna optical signal
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Fig 5 The correlation for plasma optical and infrared signal
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Fig 7 The front side of weld sean under critical pov er density
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Fig 8 The three signals’ wavebms under critical pover density
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