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Abstract A study on intersected points of Zircaloy-4 alloy is carried out by using pulsed Nd: YAG laser. The effects
of laser parameters on the intersected points are analyzed from the appearances, depth-to-width ratio and mechanical
properties. The results show that the protrusion of the weld beads can not meet the demand because the convex
platform fails to be molten amply with the improper parameters. With the peak power increasing and the pulse width
decreasing, or the number of shots increasing when the single pulse energy remains unchanged, the protrusion of the
weld beads decreases, and the depth-to-width ratio of the weld beads increases. The maximum tensile loads of the
intersected points are proportional to the depth-to-width ratio.
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Table 1 Chemical compositions of Zr-4 alloy

(mass fraction, %)

Sn Fe Cr Zr
1.5 0.2 0.1 Bal.
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Fig. 1 Schematic diagram of intersected point
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Fig. 2 Schematic diagram of the maximum weld size
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Fig. 3 Typical appearance of weld bead
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Fig. 4 Schematic diagram of pulse laser waveform
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Fig. 5 Appearance of weld beads for different parameters. (a) Reference values;

(b) increase the peak power; (c) increase the pulse width
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Table 2 Depth-to-width ratio of weld beads

with the same E,

Peak Pulse Depth-to-

power /W width /ms  width ratio
Reference value 3000 9 0.55
1+ 4500 6 0. 66
24 2250 12 0.40
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Fig. 6 Cross sections of weld bead as the number

of shots increases. (a) Two shots; (b) five shots
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Fig. 7 Maximum tensile load of weld beads. (a) Peak power and pulse width; (b) number of shots
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