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Influence of Welding Parameters on the Morphology of Fe-Ni
Alloy with Continuous Wave YAG Laser
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Abstract Continuous wave (CW) Nd: YAG laser beam bead-on-plate welding of Fe-Ni (36 % , mass fraction) alloy is
carried out. The morphology of the cross section is analyzed by optical microscope. The influence of welding
parameters (laser power, scanning speed, defocusing amount, welding angle and heat input) on the morphology of
the cross section is studied. The results indicate that large negative focusing position will weaken the weldments,
consequently, is of disadvantage to self-fusible welding. And the increase of laser power is more helpful to improve
welding penetration than slowing down welding speed when the focusing position is fixed. The influence of the
relationship between laser power and welding speed should be considered when heat input (laser power/welding
speed) is used to characterize the morphology of the weld.
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Table 1 Chemical composition of Fe-Ni alloy (mass fraction, %)

Element Si Mn

P S Ni Fe

Content 0.6 0.33

0.

014 0.007 35. 26 63.63
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Table 2 Variation range of laser welding parameters

Parameter Range
Laser power /W 700~1000
Welding speed /(mm/min) 50~120
Focusing position /mm 0,—0.5,—1,—1.5
Welding angle /(%) 15,20,25
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Fig. 1 Schematic of characterization of welding

cross section
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Fig. 3 Effect of welding angle on the weld shape. (a) Effect on penetration depth, width and

aspect ratio; (b) effect on underfill
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aspect ratio; (b) effect on underfill
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Table 3 Characterization of weld seam at different laser powers and welding speeds

Welding Laser Heat
Width /mm Penetration /mm  Aspect ratio  Underfill /mm
speed /(mm/min) power /W input /(J/mm)
50 750 900 1.28 1.08 0. 84 0.08
64 750 703 1.09 1.01 0.93 0. 05
92 750 489 1.05 1.04 0.99 0.08
120 750 375 1.01 0.9 0. 89 0.05
50 800 960 1.31 1.27 0.97 0. 05
64 800 750 1.2 1.26 1.05 0.01
92 800 522 1.16 1.14 0.98 0. 04
120 800 400 1.03 0.99 0. 96 0.03
50 900 1080 1.35 1.41 1.04 0.03
64 900 844 1.22 1.31 1.07 —0.02
92 900 587 1.22 1.2 0.98 —0. 04
120 900 450 1.19 1.13 0.95 —0.02
50 1000 1200 1.43 1.59 1.11 —0.04
92 1000 652 1.24 1.41 1.14 —0.17
120 1000 500 1.22 1.29 1. 06 —0.09
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