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Welding Characteristic of Super Alloys for Nd:YAG Laser
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ABSTRACT Super alloys are typically used for the liquid thruster in the aerocspace

industry. In this work, The bead-on-plate welding of Inconel 600, Inconel 625 and

Haynes 230 using Nd:YAG laser are studied, in order to examine the effects of

experimental parameters on their weldability. The micro-hardness and tensile

strength of the specimens are also analyzed, to obtain the optimal welding

conditions.
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Table 1 Experimental parameters for laser welding

Parameter Range
Laser power (W) 700~1500
Welding speed (m/min) 1.5~2.5
Focal length (mm) ~6.0~6.0
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(@) Inconel 600

{b) Inconel 625

(c) Haynes 230

Fig. 1 Cross section of laser welding bead as
welding speed; (a) Inconel 600,
(b} Inconel 625 and (c} Haynes 230
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Fig. 2 Penetration depth for laser welding versus
laser power (V=1.8m/min, z=0mm)
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Fig. 3 Penetration depth for laser welding
versus focal position
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Fig. 4 micro-Hardnees test

Table 2 tensile strengths of super alloys

Inconel 600 | Inconel 625 | Haynes 230
base metal
868 MPa | 873 MPa | 855 MPa
(2mm)
laser
welding 719 MPa | 871 MPa | 855 MPa
(2mm)
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