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ABSTRACT Tungsten reinforced W;Ni3Si matrix in situ composites consisting of primary tung-
sten dendrites and the interdendritic W;Ni3Si ternary metal silicide were fabricated by the Lasmelt™
process using a newly patented laser melting furnace. Microstructure of the laser melted W/W;Ni;Si
composites was characterized by OM, SEM, XRD and EDS. Room and high temperature wear proper-
ties were evaluated under metallic sliding wear test conditions and the wear mechanism was discussed.
Because of the unique combination of high strength and ductility of the tungsten reinforcing phase
and the high hardness and strong intermetallic atomic bonds of the ternary metal silicide W,Ni3Si
matrix, the W/W,Ni3Si in situ composites have excellent wear resistance under both room and high
temperature sliding wear test conditions.
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Fig.1 Schematic of the water—cooled cooper—mold laser
melting furnace (14
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Fig.2 X-ray diffraction pattern of the laser melted
W/W3NisSi in situ silicide matrix composite
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Fig.3 Low (a) and high (b) magnification SEM micro-
graphs of the laser melted W/W2Ni3Si in situ
metal silicide matrix composite
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Fig.4 Sliding wear test results of the laser melted
W/W32NiaSi in situ composite
(a) block—on—wheel dry sliding wear at room
temperature
(b) pin—on—disc sliding wear at 600 C
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Fig.5 SEM micrographs of worn surface (a) and wear debris (b) of the laser melted W/W2Ni3Si composite after

dry sliding wear at room temperature coupling with 0.45C steel wheel for 60 min
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Fig.8 SEM micrographs of the worn surface of the
W/W3Ni3Si composite (a) and the solution—
- treated austenitic stainless steel 1Cr18Ni9Ti (b)
after sliding wear at 600 C for 30 min
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