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Abstract The mechanisms of pore formation in the remelting zone under different protective atmosphere conditions
are investigated by the laser remelting experiments of HT250 gray cast irons. The study results show that the pores
in the remelting zone are dissolved pores under the argon shielding atmosphere, and the pores are dissolved pores
and reactive pores under the open atmosphere. With the same process parameters, there are more pores in the
melting zone under the open atmosphere than those under the argon shielding atmosphere at a low scanning speed,
however, at a high scanning speed, the pores are basically the same under these two protective atmosphere
conditions. When the laser energy density is relatively low, the main reason of pore formation in the remelting zone
is the dissolving out of gasses from the gray cast irons.
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Table 1 Chemical compositions of HT250 gray cast iron (mass fraction, %)
Element Si Mn P O N H C S Fe
Value 1.38 0.94 0.032 0.0443 0.015 0.0025 3.00 0.091 94.495
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Fig. 1 Microstructure of HT250 gray cast iron
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Fig. 2 Schematic of laser reciprocating scanning
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Table 2 Process parameters and results of laser

remelting experiment

Scanning Depth of Width of
Sample ) )
speed / remelting remelting
number
(mmes ') zone /pm zone /pm
Al 20 582 1581
A2 60 500 1382
A3 100 336 1291
A4 200 291 1182
Bl 20 818 1782
B2 60 723 1680
B3 100 664 1391
B4 200 382 1291
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Fig. 3 Cross-sectional morphologies of samples under argon shielding at different scanning speeds.
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Fig. 4 Cross-sectional morphologies of samples under open atmosphere at different scanning speeds.
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Fig. 5 Longitudinal-sectional morphologies of samples under argon shielding at different scanning speeds.

(a) 20 mmes '; (b) 60 mmes '; (¢) 100 mmes '; (d) 200 mmes '
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Fig. 6 Longitudinal-sectional morphologies of samples under open atmosphere at different scanning speeds.

(a) 20 mmes '; (b) 60 mmes '; (¢) 100 mmes '; (d) 200 mmes !
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Fig. 7 SEM images of remelting zone under argon shielding. (a) Pore with scanning speed of 20 mme+s™';

(b) pore with scanning speed of 20 mmes"
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(d) unmelted graphite with scanning speed of 200 mme+s~'; (e) unmelted graphite in Fig. 7(d);

(f) graphite in HT250 substrate
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Table 3 EDS results at different areas in Fig. 7

and Fig. 8 (mass fraction, %)

Picture C N O Si Fe

Fig. 7(b)  15.14 2.76 10.14 0.98 70.98
Fig. 7(d>  88.32 - 6.98 0.16 4.54

Fig. 8(c) 6.53 1.24 5.34 2.68 84.21
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Fig. 8 SEM images of pores in remelting zone under open atmosphere at different scanning speeds.
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Fig. 9 Flow schematic of molten pool in laser remelting of gray cast irons under different conditions.

(a) Argon shielding; (b) open atmosphere
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