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Amorphization Behavior of Laser Remelted Ti,;CussZr; ;Fe; ;Sn,Si; Ag, Alloys
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Abstract The experiment of laser remelting of crystalline Ti,; Cuss Zr; ; Fes 5 Sn, Si; Ag, alloy matrix by a fiber laser
with a power of 500 W is conducted, and the effects of different processes on the molten pool morphology and
crystallization are investigated. The results show that, as for the single track remelting process, the amorphous
microstructure occurs easily in the molten pool and the molten pool morphology is gradually transformed from the
coronal shape to the funnel shape with the decrease of scanning speed. As for the overlap remelting process, the
crystallization belt in the heat-affect zone induced by weld overlap is formed in the remelting zone when the scanning
width is large, but when the scanning width is relatively small, the pool width is close to the scanning width and the
remelting zone is basically amorphous due to the significant heat accumulation effect. In the surface scanning
process, the keyhole effect is prominent due to thermal accumulation, the penetration depth of molten pool increases
significantly, and there occurs a small amount of pores at the bottom of molten pool.
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Fig. 1 Microstructure of Ti47 matrix
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Fig. 2 Schematic of laser reciprocating scanning
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Table 1 Parameters and results in single track remelting for 1 time
Remelting Depth deviation Remelting Width deviation
Serial number  Speed /(mm * s ')

depth /pm value /pm width /pm value /pm
a 900 60 8.3 159 6.2
b 800 63 10.5 174 6.8
c 700 69 11.3 190 7.1
d 600 81 10.5 208 11.5
e 500 86 16.3 237 13.5
f 400 107 18.7 290 16.5
g 300 127 39.6 331 29.3
h 200 263 25.5 447 23.5
1 100 385 53.3 683 21.8
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Fig. 3 Cross sectional morphologies in single track remelting for 1 time under different scanning speeds.

(a) 900 mmes '; (b) 800 mmes '; (¢) 700 mmes '; (d) 600 mmes '; (e) 500 mmes '; () 400 mmes ';

(g) 300 mmes '; (h) 200 mmes '; (i) 100 mmes '
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Fig. 4 SEM photos of areas indicated in Fig. 3 (g). (a) Middle part of molten pool; (b) bottom of molten pool;

(¢)(d) upper right side of molten pool
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Fig. 5 SEM photos of microstructures of matrix
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in Fig. 5 (atomic fraction, %)

Test area Ti Cu
A 14.68 40.69
B 55.90 32.71
C 42.63 42.57
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Fig. 6 XRD test results of matrix and remelting

region after single track remelting for 1 time
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Fig. 7 Metallographic photos of transition zone after single track remelting for 1 time at scanning

speed of 700 mmes '. (a) Upper left side of molten pool; (b) bottom of molten pool
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Fig. 8 Metallographic photos of transition zone after single track remelting for 1 time at scanning

speed of 100 mmes~'. (a) Upper left side of molten pool;

(b) waist of molten pool; (c¢) bottom of molten pool
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Fig. 9 Metallographic photos at different positions of matrix after single track remelting for

1 time at scanning speed of 500 mmes '
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Fig. 10 Cross sectional morphologies after single track remelting under different scanning speeds and remelting times.

(a) 2 times, 1000 mmes '; (b) 2 times, 900 mmes '; (¢) 2 times, 700 mmes '; (d) 3 times, 1000 mmes ';

i

(e) 3 times, 900 mmes '; () 3 times, 700 mmes '
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Fig. 11 Cross sectional morphologies after single track remelting under different scanning speeds and remelting times.

(a) 2 times, 500 mmes '; (b) 2 times, 300 mme+s '; (c¢) 3 times, 500 mmes '; (d) 3 times, 300 mmes !
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Fig. 12 Cross sectional morphologies after overlap remelting. (a) Scanning area of 2 mm X2 mm;

(b) scanning area of 14 mm X 14 mm
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