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Design of YAG laser welders controlled with pulse’wave shaping and
laser power feedback

N IU Zeng-giang"”, PENG W en-da’, A\ IU\Han-ben’
(1 Xi’an Institute of Optics and Precision Mechanics, Chinese Acadamy \0f, Sciences, Xi’ an 710068, China; 2 Institute of
Optoelectronics, Shenzhen University, Shenzhen 518060, China)

Abstract: Inorder © mprove the stability of the output powérof the laser welder, a rear optical detector was installed ©
feedback the output laser power signal © the control unit,making a/closed lop contml system. Als, a phase compensation signal
was added o the laser power signal © increase the control accuracy In addition, the control function of pulse wave shaping was
used b extend the application of the laser welder Experiments showed that the laser power fluctuation was less than 3%.
Compared with 8% laser power fluctuation of the~traditional laser welder, the control accuracy was mpmoved greatly The actual

welding experiment has verified that the welding guality can be improved by changing the wavefom of the laser power
Key words: laser technique; power/feedback; phase compensating; laser energy; laser welding; pulse-shaping control
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Fig 1 Schematic block diagram of power feedback YAG laser system
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Fig 3 Phase compensating circuit schematic
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Fig 5 Single shot laser output stability
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Fig 6 Quasi-continuously laser output stability

B WO B P Bl o T AR Z 18 D8 WO g 2h %
2RV kiR SE R 3ms, TAESIA 2Hz it RENE 60 X2 =
12) JEZETAERT ] 8he A 22 IE ISR AT HY AT 45 2R
HRT UG H AE 8hIIESE AR [ O RE AL ok
MXHREAET 3%.
231 OOnon

B 7ROt BOCRE IS E IR 4w 1Y TT
P i RERE PO A I o ar 1 155 B Ll
POV N MGESHIREROERE R 218 BEE K BT
100us/div

FET
gate

laser
energy
1kW/div

Fig 7 Laseroutput rise-time wi.th paNer-fee-(-iba;:k
A1 80w s(LSERIRUEIF AL BEAE 1500 sLA L)
I HAS bk g (e 1
3L L]
8 N I& 9 B MA TN T WG TG AE T
St RE A [FIEBOY AN [F] I R T B SRR

B TR VR HY SR T 5 B S 3RO AT AR 2
500us/div

1kW/div |

EE

theroetic '
laser output :

T - A
EMaV 18I SeV Sax seV X 2em

Fig 8 Square laser powerwave and its laser welding ot photograph
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Fig 9 Laser powerwave and its laser welding spot photograph
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