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Comparative Research on Cracking Tendency in Powder Feeding Laser
Cladding Stellite and NiCrSiB Alloys
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Abstract The comparative experimental researches demonstrated that laser cladding NiCrSiB alloy was of great tendency
to cracking with its microstructure mainly composed of small amount tough phases and a great deal of brittle disorder-
distributed coarse hard phases. Laser cladding NiCrSiB + 50% Ni was a dendrite microstructure without cracks. Laser
cladding Stellite 6 alloy was not sensitive to cracking its microstructure consisted of tough dendrites and inter-dendrite
eutectics. Cracks appeared in laser cladding layers of Stellite 6 plus over 18% of WC  their microstructures changed to be
more brittle with more eutectics more precipitated carbides and more complex shaped carbide precipitates. The basic
reason for cracking is the big tensile stress induced in the cladding process and the principal reason for cracking was
attributed to the high brittleness of the as-clad layers due to the random shapes and disorder distribution of the hard phases
in the microstructure. The method to decrease the cracking tendency was proposed to change the morphology of the
strengthening phases in which the hard phases precipitated dispersively within the microstructure and gradient distributed
in the clad layers in such a way the clad layer will be strong enough with good toughness and the tensile stress in the
interface will be dramatically decreased at the same time.
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Table 1 Composition and size of the cladding materials
Content/ % Co Ni Cr Si B C Fe Mn W WC Size
Stellite 6 therest 0.65  28.44  1.25 / 1.21 0.79 0.13 4.44 / 40 ~ 150 pm
NiCrSiB / the rest 14.83  4.34 3.24 0.75 3.69 / / / ~53 pm
Ni / 99.92 / / / / / / / / ~75 pm
WC / / / / / / / / / 99.8 45 ~75 pm
2
Table 2 Laser cladding parameters
Substrate | Laser power Scanning speed | Beam Diameter ~ Powder feed Protection Powder Power density
/kW /m/min /mm rate/g/min gas delivery gas /W/em?
F24 7.5~13 0.3~1 3~8 16 ~ 43 N, Ar 1.9~14x10*
1 ~2 min S450 NiCrSiB
EDX
15 kV
2
2.1 NiCrSiB !
NiCrSiB
2
310C
NiCrSiB

500°C NiCrSiB
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Fig.1 Relation between cracking rate and scanning speed

25
g 20
g 2 //.
=
=
E. 15p XC48
E E24 ;'fol.c;rm/mm
& 10-V =9, 28m/min =7
"‘é P =pkW
& 5P

0 pu L I

0 20 440 60 80

Powder feed rate (powder feeder read)

2 NiCrSiB

Fig.2 Relation between cracking rate and powder feed rate
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Fig.3 Relation between cracking rate and composition
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Fig.4 Microstructure of laser cladding NiCrSiB a
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