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Abstract B4C particles reirforced al uminium matrix conposites were success ully fabricated by traditional powder
metallurgy (CPM) and high energy ball milling powder metallurgy (HEBM PM) regpectively. The characterigtics and formr
ing mechanism of B4C particle didribution and interfacia bonding and the dfect of particle digribution and interfacial
bonding on the HEBM PM conpostes were invedigated. Ted results indicated that , the yidd and ultimate tensle
drength of 17vol % B4G,/ 6061Al conpostes fabricated by the HEBM FM were 415 MPa and 470 MPa, increased by a
factor of 69 % and 70 % regpectively cormpared with that of 17vol % B4C,/ 6061AI compodtesfabricated by the CPM. Mi-
crogructural analyds showed that , atid didribution of B4C particles in conmpostes made by the HEBM BM was uni-
form, and there was an interface zone between B,C particles and Al metrix , which was composed of superfine Al grainsin
ordered banding digtribution and particle-like subgances of nano-metre dze. The chigf mechanian of particle even digri-
bution is that a uminium particles form a oold weldings zone on ged bals and B,C was squeezed into cold welding zone
congantly during the high energy ball milling process. Forming an interfacia bonding between B,C particles embedded in
metrix and a uminium with fresh surface during the milling is an inportant requirement for obtai ning conmpodteswith good
interfacial bonding.

Key words High energy ball milling powder metallurgy , Gonpostes, Didribution of particles, Inteffacia bond-
ing , Property
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1 B,C,/ 6061AI 6061Al

Tab.1 Mechanical properties of asextruded
B:C/ 6061AI composites and 6061AI

E/ GPa 0.2/ MPa 0/ MPa

6061AI 73 86 160
82 125 180
B4C,/ 6061Al HEBM-MV - - 325
HEBM- HV 105 390 425

2 T6 BCy/ 6061Al 6061Al

Tab.2 Mechanical properties of B,C,/ 6061Al
composites and 6061Al in T6 condition

E/ GPa 0.2/ MPa 0/ MPa

60B1AI 74 310 350
86 245 275
B4Cy/ 6061Al HEBM-MV 105 300 360 () HEBBWFHV
1 B4G/ 6061Al 200 x
HEBM- HV 108 415 470 .
Fg.1 Metdlographs of B,G,/ 6061Al corrpostes
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