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Table 1 Laser cladding parameter
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O-V = pmax /Q (1)
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B AN 7R AE XSTRESS3000 B X 4 2R AT SHX
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n 0(20,)

E
o,=— coté, 2)
27 20+ 180 d(sin? @)

K o, WEARBL)); E MRS 4 J9iA
FAELs G0 NTCRLITRAEAT S I AT HEA% A 0, AT
FIRBEAT ST AT PIATHi RS A o

ARIGFEFHE N V, K, 28, BK A, N 0.226 nm,
M a-ALOs (R, 260 4 130°, AEAHBFEI 3 4S5, B
FEIMH .

2 FHREHH

2.1 WA LR
K 2 s AELRR S 2 . BRI 2 AR AR
MO TESE . B 2)RT 50, FEAMHLEEE, AL

Layer Laser power/W  Scanning velocity/(mm-s ') Spot diameter/mm  Shielding gas flow/(L'min™")  Overlap/%
Bonding layer 1800 10 4 15 50
Ceramic layer 1000 10 8 15 50
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Fig.1 Morphologies of samples: (a) Micro-porous bonding layer; (b) Al,O;-13%TiO, composite coating
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Fig. 2 Cross section morphologies of Al,0;3-13%TiO, coating/micro-porous bonding layer: (a) Whole morphology; (b) Bonding

interface between ceramic layer and bonding layer; (c) Microstructures of surface of ceramic layer; (d) High magnification of

ceramic layer in Fig. 2(c)
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Fig.3 High morphology of interface of ceramic layer and micro-porous bonding layer(a), local high magnification SEM image in

Fig.3(a) of graph(b), XRD patterns of ceramic layer(c) and line scan of interface of ceramic layer and bonding layer(d)
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Fig. 4 Micrographs of bonding layer: (a) Low magnification; (b) High magnification; (c) SEM image of local zone; (d) High

magnification of black curve frame; (¢) Low magnification of micro-porous inwall; (f) High micrograph of micro-porous inwall
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Fig. 6 Fracture micrographs of samples T1 and T2: (a) Fracture micromorphology of sample T2; (b) High magnification of (a);
(c) Fracture micromorphology of sample T1; (d) High magnification of (c)
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Microstructure and properties of 316L. mircro-porous
structure/Al,03-13%TiO, coating by laser cladding

LIU Shuang', TIAN Zong-jun', GAO Xue-song>*, LU Fei'

(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China;
3. Nanjing Institute of Advanced Laser Technology, Nanjing 210038, China)

Abstract: The nano-agglomerates (Al,03-13%TiO,) powders were used as the raw material to prepare the 316L
micro-porous structure/Al,0;-13%TiO, composite coating on the surface of Ni625 alloy by laser cladding. The
morphology and element distribution of interface between coating and micro-porous layer were analyzed by SEM, XRD
and line scanner. The effect of micro-porous structure on bonding strength of the coating was studied. The results show
that the combination between the bonding layer and the ceramic layer is the mechanical. The bonding layer is well
combined with the ceramic layer under the function of “riveting” of the micro-porous bonding layer, although there is no
element diffusion between the interface. Compared with the direct laser cladding Al,03-13%TiO, coating on the surface
of Ni625 alloy, the bonding strength of the 316L micro-porous/Al,0;-13%TiO, composite coating is higher, which is
increased by 8.7% and the residual stress is lower, which is reduced by 13.6%. The surface coating is composed of
0-A1,0;, rutile-TiO, and Al,Ti,0,5.The main phase is a-A1,0;.

Key words: Al,05-13%TiO,; micro-porous bonding layer; residual stress; laser cladding; bonding strength
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