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Fig 1 Sinplified model SiC /A356 com posites
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? 2b SC ? Table1l Comwesponding ehtons betveen tem perature and
stress applied
Ten perature/C 25 100 200 300
Load applied MPa 330 272 225 140
2 RGN ENERITELER
(a) (b)
2.1 SiC
) 4 Y 33(M Pa
Fiz 2 Finite elan entmesh of the cell 5 s
(1) sC
, 3 53MPa s s
OABC , OEGC X ’
. OAFE Y , (2) St
CBH G Y ,
25C, 100°C, 200C, 300C 258~ 304 Pa
, A356 27M Pa ,
, S€,/A356 ’
| (3)SC

. ST A356 SC 350~ 398MPa
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12005 21294 304786 396632 488 477
167.017 258863 350709 442555 5344 ,
4 25C
Fig 4 Stess dstrbution cloud of the cell at 25C
2 )
Table2 Smuhtion results of the them al dam age of SCp/A 356 composites( no defects i particles)
T em perature /C 100 200 300
Load app lied/ MPa 272 225 140
Pos ition M atrix In terface Particle M atrix Interface Particle M atrix Interface Particle
M ax. stress MPa 260 331 473 207 293 234 126 237 72
Failirem ethods Tear No No Tear Debond No Tear Debond No
5
Fig 5 Stess distrbution of the cell at different tan perature
2.2 SiC
6 Y 33(M Pa
(1) se
SC 65(M Pa
(2) 257 ~ 51M Pg
A356 27MPa ’ 4485 _ 519165 1043 1566 _ 2090
( 3) SC 257.34 780.99 1305 1828 2352
6 25C

Fig 6 Stess distrbutbn cloud of he cell at 25°C



42 29
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Table3 Smuhtion results of the them al danage of SiC, /A 356 com posites( defects in particles)

T an perature /C 100 200 300

Load app lied/ M Pa 272 225 140
Pos ition M atrix In terface Particle M atrix Interface Particle M atri Interface Particle
M ax stress/MPa 397 480 1756 248 326 1247 168 252 680
Particle fracture Particle fracture M atrix tear M atrix tear
Failurem e thods
M atrix tear Partck debond Particle debond
7 )
7 o o

7
Fig 7 Stress distrbuton cbud of the cell at different tem perature
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Fig 8 SEM photos ofm icro-dan age fracture (a) Partick fracturg (b) Debond ( ¢) M atrik tear
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Fig 9 SEM photos of tensile fraction at
roan tem perature 11
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Fig 10 SEM photos of tensik fractbn at high ten perature
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Fig 11 Crack mitiation mechanisn of partick renforced
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on the faticue behavbr of an Atalby matrk composite

Numerical and Experin ental Research on M icre-danage of
SiC, /A356 Canposites

YANG Zht+yong HAN Jiarmn, LIWet+jng CHEN Yue WANG Jirhua

(Engneerng Research Center of S tucture R e liab ility and operatibonM easuran en tT echnology ofRailGuided Vehicks Beijing ] notong
Unwersity Beijing 100044, Chmna)

Abstract M acwscop callym echanical behaviors were closely related with them icro-dan agem echanisn of SIC particle renbreed al-
m un matrk composites W ih the temperature ncreasing the m echanical properties of the composites decreased s nificantly the
reason of which was them icro-dan agem echanisn of the can posites w as different at different tem perature The unit cellmodel br the
SCp/A356 composites w as estab lished wh ch conssts of a spherical ST particle and alm nun matrk. On te basis of themodel] the
smuhtion study on them kro-dan agem echanism of the composites was carried out The m trw-dan agem echanim of the composites
fran the finite elem ent smulatons was consistent with te results from the expermental nvestigatbns It can be concluded that the
crack mitiaton m echanism of the composites at wom tan perature was mamly tear of the matrk and fracure of SC particlesmamly

while hem echanim of the composites at high tan peraturewas ST partick debonding from them atrix and tear of the m atrix

Key words ST, /A356 canposig¢ micro-danage crack mitiatorr numerical sin ulation



