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Microstructure of Wide/Narrow Band Beam Laser Cladding Co-based Alloy
on Ni Base Superalloy/45* Steel
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Abstract Hoganas Co based alloy coatings have been produced by using a 5 kW CO, laser with wide/narrow band
beam on Ni based superalloy/45% steel. Cross-section or vertical-section of such coatings have been examined to
reveal their microstructure using phase-contrast microscope, scanning electronic microscope and X-ray diffraction
instrument. The results showed the primary phase y-Co dendrite and y-Co + Crz; Cs eutectic Co-existed in the
coating. Dendrite grew perpendicularly to the interface in wide band laser beam coatings and more direction in
narrow band laser coatings because of heat flux. There was a white thin layer of planar crystallizing at the interface
of 45% steel substrate, and the width of the broad beam coatings was wider than that of narrow beam coatings. It
was irregular and no sign of white thin layer at interface region of Ni-based alloy substrate. The results also showed
that dendrite grew paralleling to laser scanning direction near top surface of the central line coatings (vertical
section).
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WEMEL A Hoganas 83K &M . BEAE R
EEEMARAERS RE 1 MK 2, KR
100 mm X100 mm X 10 mm, FAN 5 R .

K1 COEAEMUERS (wt.-%)
Table 1 Nominal composition of the Co-based alloy powder,
in wt. -%
C \' Ni Fe Cr Si Co
0. 27 4.5 2.27 0.5 28.6 0.9

Balance

F2 NiEGEWLERS (Wt.-%)
Table 2 Nominal composition of the Ni-based alloy substrate,
in wt, -%
C Si Cr Fe w Mn Ni
0.40 1.2 25.4 3.0 8 0.8

Balance
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25 g/min, JRXfHER L, [F] B #1728 2B E
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Fig.1 XRD pattern of the clad
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Fig. 2 Optical morphology of bonding area between the cladding layer and the substrate
(a) narrow-band clad on Ni based alloy; (b) broad-band clad on Ni based alloy;

(c) narrow-band clad on 45# steel; (d) broad-band clad on 45# steel
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Fig. 3 Optical morphology of near surface and bonding between two clads

(a) near top surface of broad-band clad on Ni based substrate (cross section); (b) near top surface of narrow-band clad on

45% steel (vertical section); (c) interface between two clads of narrow-band coatings on Ni based alloy substrate (cross section)
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Fig. 4 SEM microstructure of the clad (cross section)

(a) and (b) microstructure of broad-band clad on Ni-based alloy/45% steel, respectively;

(¢) and (d) microstructure of narrow-band clad on Ni-based alloy/45# steel, respectively
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Fig. 5 Mode of laser beam focused

(a) line shape; (b) circle shape
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