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ABSTRACT: The work aims to investigate the effect of the addition method of elemental powders V and Cr on the microstruc-
ture and formability of laser cladding deposited Ti-25V-15Cr alloy with Ti-25V-15Cr alloy as research subject. The deposition
experiments were performed from three kinds of powder feedstock, including bonded coated Ti(150 um)+V(15 pm)+Cr(15 pm),
directly mixed Ti(150 pm)+V(15 um)+Cr(15 pm) and directly mixed Ti(150 pm)+V(100 um)+Cr(150 pum), and the height,
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width and microstructure of the deposited samples were analyzed. Deposited efficiency of the samples from the bonded coated
Ti (150 pm)+V(15 pm)+Cr(15 pm) and directly mixed Ti(150 pm)+V(100 pm)+Cr(150 pm) were much higher than that from
the directly mixed Ti(150 pm)+V(15 pum)+Cr(15 um). The microstructure of the deposited samples from Ti(150 pm)+V(15

pm)+Cr(15 pm) and from directly mixed Ti(150 pm)+V(100 um)+Cr(150 pm) were mainly composed of fine equiaxed grains

and near-equiaxed grains, while that from the directly mixed Ti(150 um)+V(15 pm)+Cr(15 pum) consisted of epitaxially colum-

nar grains. When the bonded coated Ti (150 pm) + V (15 pm) + Cr (15 pm) is used as the deposited material, the grain size can

be refined to some extent while the deposition efficiency can be improved. This method has a significant influence on the form-

ability, composition uniformity and microstructure of the laser cladding deposited samples.

KEY WORDS: laser cladding deposition; Ti-25V-15Cr; bond coating method; microstructure, formability; deposition effi-

ciencyt
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Cr(15 pm)
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Cr(150 pm)
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Cr(15 pm)

B1 Ti. V. Cr R E=FIRGEEER SEM TS
Fig.1 Morphology of Ti, V, Cr powder and three mixed powders under SEM: (a) Ti; (b, d) V; (c, e)Cr;
() bond-coating Ti(150 pm)+V (15 pm)+Cr(15 pm); (g) Direct mixing of Ti(150 pm) +V (100 pm)+Cr(150 pm);
(h) Direct mixing of Ti(150 pm)+V(15 um)+Cr(15 pm)
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Fig.2 Equipment of fiber laser (a) and macrophotograph of laser cladding deposition samples (b)
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Tab.1 Processing parameters of LCD Ti-25V-15Cr alloy
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Fig.3 Macrostructure morphology and local

high-magnification microstructure of the Ti-25V-15Cr alloy
deposited from the bottom to the top by laser cladding depo-
sition: (a) bonded coating Ti(150 um)+V(15 pm)+Cr(15 pm);

(b) direct mixing Ti(150 um)+V (100 um)+Cr(150 pm); (c)

direct mixing Ti(150 pm)+V (15 um)+Cr(15 pm)
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Fig.4 Deposition height and width of deposited samples with
same layers deposited from different powders
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Fig.5 CET curves for Ti-25V-15Cr showing the regions of
columnar dendrites and equiaxed dendrites as a function of

solidification parameters G and VS (Ny=2x10" m~, A1,=2.5 C)
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Fig.6 Nucleation mechanism of unmelted powder
entering the front edge of the liquid-solid
interface of the molten pool
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