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B4 BOCKERIZEN SEM &
Fig. 4 SEM image of laser cladding coating

(@)
Al Element w/%  x/%
Al 58.16 67.48
Si 1122 1250
Ti 30.62 20.01
Ti
Si
Ti U’L J\_,\
0 2 4 6 8
Energy/keV
(b) Al
Element w/%  x/%
Al 88.46 89.56
Si 9.60 9.34
Ti 193  1.10
Si :
- b\ . Ti ‘
0 2 4 6 8
Energy/keV

Bl5 K4 hxal 1M 2 (AR EDS i L n s
4Lk
Fig. 5 EDS spectra and element chemical composition

corresponding to positions of point 1(a) and point 2(b) in Fig. 4
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Fig. 7 XPS analyses of Ti and Al binding energy in laser cladding composite coating
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Microstructures and property of Ti-Al intermetallic compound
composite coating prepared by laser cladding

LIU Hong-xi, LI Qing-ling, ZHANG Xiao-wei, LI Zheng-xue, LENG Ning

(School of Materials Science and Engineering,

Kunming University of Science and Technology, Kunming 650093, China)

Abstract: In order to improve high temperature oxidation resistance of aluminum alloy, according to the chemical
reaction thermodynamic conditions of Ti and Al at high temperature, TiAl; intermetallic compound particles reinforced
Al-based composite coatings were fabricated on ZL117 aluminum piston parts by laser cladding. The chemical
composition, phase characteristics and microstructure of the composite coatings were analyzed using X-ray
diffractometry (XRD), energy dispersive spectrum (EDS), optical microscopy (OM), scanning electron microscopy (SEM)
and X-ray photoelectron spectroscopy (XPS). The high temperature oxidation resistance of the composite coatings was
tested by Muffle furnace in static air. The results show that the composite coatings are mainly composed of light gray
meshwork phase TiAl;, dark gray mesh interstitial phase a(Al) and a small amount crystal whisker phase Si. Ti in the
laser cladding composite coating is in the form of TiAl; intermetallic compound, the binding energy of Ti in TiAl; are
460.53 eV (Ti2pl peak) and 454.96 eV (Ti2p3 peak), respectively. Al in the laser cladding composite coating is in the
form of TiAl;, Al,O; and Al, the binding energy of Al in three kinds of phases are 73.60, 75.82 and 72.90 eV, respectively.
Compared with the aluminum alloy substrate, the oxidation kinetics curves at 600 ‘C for 80 h exhibit that the oxidation
mass gain of the laser cladding coatings is more slowly, and the oxidation rate is low. The laser cladding coating has a
good oxidation resistance at relatively high temperature and the maximum value of relatively high-temperature oxidation
is 2.64. The surface oxidation products of laser cladding coatings are Al,0; and TiO,, but the aluminum substrate surface
oxidation products are Al,0; and a small amount of SiO,.

Key words: laser cladding; intermetallic compound; composite coating; microstructure; oxidation resistance
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