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WEIYarnj LI Jing-long XIONG Jiang-tag ZHANG Fu-sheng QAN Jirwen LIXue-fei
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Abstract Frictbn stir processing ( FSP) was conducted by using alm num alby phte 1100H 14 Prir to string a rectangu lar
gwove was m achined on the phte along the center of stir pass inwhich nickel powderwas filled V& irsiu synthesis during the pro-
cessing themal cycle Niparticles n A lbasem etal would reactwith A 1 to fom hard particles of N A | ntem etallics Thus a compos-
ite layerwould be fabricated The results shov that N i particls were sti-crushed to pieces and N iA | reactive particles in subm icon
sizg were fomed A portion of NA L particles were further refined by stircushing Them icrohardness test shows evident increase of
the hardness distrbutions in the can pos ite layer Can pared w ih ceran & powders added in FSP, physicalm odelsw ere proposed to de-
scribe both particle-strength ng m echanisms  In-situ synthesesed intem etallic particles have the crystal boundaries to base m etalw ith
strong m etallic bonds ( w nned crystal boundary ©r exanple), which makes difficu lty for d isbcatons to pass around that foms crystal
boundary strengthing m echanisn, whereas the sti-cmush refined particls issue fine partick d spersive strength ng m echanisn H owew
er m the fricton stir pocessing by adding hard ceran ics particks muchweak bonds between particles and basemetal contrbutes lit

tke m aterl strengthing as disbcations m ay easily pass around
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