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Fig.1 Bright-fiedd TEM image showing the primary dendriticy -austenite (a) and its SADP (b)
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2 § +M:G)
Fg.2 TEM microgrgphs showing lamdlar eutectic composed of Y and M+ G; carbides (a) and SADP (b)
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5 Y M23Cs
FHg.5 Predpitation of My3Gs from the eutectic augtenite.
(@ (0 TEM bright-fidd ,dark-fidd images and SADP repectivdy
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Fig.6 Predpitation of MC (a) and M,C (b)from augenite
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anayss (EDX) , microhardnesstesting. Test results showed that ,microhardnessof 500 700HV
of the cladded Ni-base aloy layer could be obtained and the following heat treatment further in-
creaxed the hardness to 850 1120HV. Under the condition of water olution with quartz sand
durry containing H,S0, and NaCl , 7m- s™ * impact velocity , and 45° impact angle, the laser-clad
Ni-base aloy layer with following heat treatment can reduce the eroson rate by about 90 %, and
the heat treatment increase the hardness and ductility of coating. It is suggested that the marked
improvement in eroson resstance is closely related to the fine microstructure, and Fes sNiig sBe
compound precipitated iny -Ni matrix by heat treamtment.

KEY WORDS laser cladding, heat treatment, Ni-base dloy, <ainless stedl , eroson wear

( 23 )
Microstructural Characterization and Evol ution of
Laser Cadding Fe-Cr-CW-Ni Alloys

Wu Xiaolei , Chen Guangnan
(Ingtitute of Mechanics, Chinese Academy of Sciences, Beijing 100080)

ABSTRACT In stu synthess of FeCr-W-Ni-C aloys on a low dloy sted substrate by laser
cladding was investigated by analytical electron microscopy with EDAX and PEEL S. It was olr
served that the clad coatings conssted of hypo-eutectic microstructure, i.e. .Yy + § + M-C3).
They -austenite is metaphase with extended slid solution of aloying elements and a great deal of
fine structures. The M7C; was Cr-based alloy carbide, with various growth morphologies under
laser rapid lidification. After thermally treating , the precipitation of M23Cs ,M,C and MC from
augtenite and in dtu tranformation of metacarbides, such as M;C; -MC and M7C; -~M23Cs
were observed. The microstructure had efect of secondary hardening.

KEY WORDS laser cladding, microstructure, carbide evolution



