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Tablel Comparison o flow sresseesfor 131 m-SC,/ 2124Al
calculated by the modd with experimental data
Parameters € =0.02 € =0.10 € =020 € =0.30 € =0.40
Bperimentd O «,
457 686 843 982 1130
/ (MPa)
Theoretica O v,
404 618 752 868 971
/ (MPa)
0«-0w)0s %100 % 11.6 9.9 10.8 11.6 13.5
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2 3pmrSCy/2124A
Table2 Comparison o the flow sressesfor 30 m-SC,/ 2124Al
calculated by the modd with the experimental data

Parameters € =0.02 € =0.10 € =0.20 € =0.30 € =0.40
Bperimentd O «,
444 661 764 889 1056
/ (MPa)
Theoreticd O,
378 583 721 831 914
/ (MPa)
(031'0-th)/b—§1 x 100 % 14.8 11.8 5.6 6.5 13.4
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STRAIN GRADIENT EFFECTS ON THE STRENGTHENING
BEHAVIORS OF PARTICL E REINFORCED METAL
MATRIX COMPOSITES

DAI Lanhong L ING Zhong ,.BAI Yi-long

(State Key Laboratory o Nonlinear Mechanics(LNM) , Institute d Mechanics ,
Chinese Academy o Sciences , Beijing 100080, China)

Abstract : Although much eforts have been made to undergand the relationship between microgructures
and deformation behaviorsof particle-reirforced metal matrix conposites(PRMMCs) during the past sever-
al decades,there are dill some pheromena remained to be understood ,one of which is sze dfects in
PRMMCs. Recently ,many experimental results denondrate thet reinforcing particle szes have a sgnificant
irfluence on yidd and flow dresses of PRMMCs. However ,various micromechanica nodels which are
based unpon hormogenization technique for particulate compodtes predict particle volume fraction dfects
on deformation behavior of conposte materids but show an independence of particle Szes. According to
this observation ,a grengthening- grain gradient relation for particle-reirforced metd metrix composteswas
developed by making use of the concept of geometrically necessary didocation and proposed didocation
nodel . A cormparion with exiging experimental results denondrates that the relaion predicts a depen-
dence of yidd and flow stresses of conposites on reirforcing particle szes. Hom this reation ,we found
that the grengthening effect of mechanica behavior of conposdtes is controlled by both characterigic mi-
crogructure geometrical parameters and grain gradient in metrix. For a gven PRMMCs ,the grengthening
dfect of the conposte is conpletely controlled by particle sze or drain gradient in the matrix. This tells
us thet the grain gradient in matrix may be an inportant factor controlling deformation and fracture behav-
ior of heterogeneous meteria sysgems. Moreover efectsdf characteri gic microgructure geometrical parant
eters on ddformetion localization of PRMMCs are d 9 discussed.

Key words: particle reirforced metal meatrix conmpodtes;srain gradient ; 5ze dfect ; didocation ; dformar
tion localization



