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Control of Laser Power During Titanium Alloy Thin Plate Welding

Zhang Jian Yang Rui

(Institute of Electronic Engineering, Tianjin University of Technology and Education, Tianjin 300222, China)

Abstract TC4 titanium alloy thin plates with the thickness of 1.5 mm are welded by Nd: YAG pulsed laser. A
coaxial machine vision system that used high speed charge coupled device (CCD) is designed to acquire welded spot

pictures. The welded spot pictures quality is significantly improved with the help of auxiliary illuminant. The welded

spot edges are extracted by means of cellular neural network algorithm. The information of thin plate fenestration or

insufficient depth of fusion can be acquired by analysis of welded spot pictures, and it is used as an input signal for

closed-loop control. Experimental results demonstrat that this method can efficiently reduce thin plate fenestration or

insufficient depth of fusion improve the welding quality.
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Fig. 1 Flow chart of algorithm
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Table 1 Chemical composition (mass fraction, %)

Al \Y4 Fe C N H O Ti
5.5~6.8 3.5~4.5 < 0. 30 < 0.08 < 0.05 < 0.015 < 0.2 Blance
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Fig. 3 Picture of welded spot without auxiliary

illuminant
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Fig. 4 Edge extraction of welded spot with

different laser power
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Fig. 5 Right side shape of welded seam
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Fig. 6 Cross section of welded seam
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Fig. 7 Welded spots diameter under open

or closed loop control

LI T

FIHIZE T CNN 93 2 $& IUE R g 37 7 Nd:
YAG Jik b3 A5 Bz i B i P A ) R 48 T T )
Bl GRS B L T AR AT R BE G 1) AL R SR R
i By B G VR B TR BE AR T . SEERTE B L

0103003-3



i i

Bl 8 MAETFHIIRA . () JEEE 5] (D) IRAEARI L]
() JE 4 7 AL
Fig. 8 Back side shape of welded seams. (a) Uniform;

(b) non-uniform; (c¢) perforated seam
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