BA3E ESH A b % H Vol43 No.8
2007 £ 8 H %5 863—867 T1 ACTA METALLURGICA SINICA Aug. 2007 pp.863-867

SiC,/Al-2618 H A MRS - FEsdisfo
12435 AT ) A

i # REF K F A R
RAKEH B SIS AR EHEATRE, (LR 110004)

i B xRSy 15% B SiC ERIgIR Al-2618 EakhR, TR RIS K& S5 BF R AN SRR R P RN F B
H&d. BT —ET Eshelby Seseir iy b & A/ R, B3I ARSI S B LB BRI 7 EEM T LRm
FESPPRER T — AR, MR T AN RAETRRERGER TS, FE ANSYS B& KT T FRE
BRI T AR AT RT I, Bl 55K dh2kpnt 1835 0, Eshelby WUk & A 7232 ME R L S WERa A T A R S pof S B T b
BFPRIRIRT ) — RASHILR, T FRT MR RIS AT RIS A A bR B AR T P62 1 & TR R85 5, KRR
R ERRBRIERERER SR REREN T ENIE.

KEIE  Bkaik, Eshelby 77k, HRTAN, WMETH, el

hEESHE TB333 TEEFRRD A TEHS  0412—1961(2007)08—0863—05

SIMULATION OF STRESS IN REINFORCEMENTS AND
STRESS-STRAIN CURVE OF SiC,/ Al-2618
MATRIX COMPOSITE

XU Na, ZONG Yaping, ZHANG Fang, ZUO Liang

Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University, Shenyang
110004

Correspondent: ZONG Yaping, professor, Tel: (024)83681311, E-mail: ypzong@mail.neu.edu.cn

Supported by National Natural Science Foundation of China (Nos.50471024 and 50171018)
Manuscript received 2006-12-26, in revised form 2007-03-29

ABSTRACT A 15% (volume fraction) SiC particle-reinforced Al-2618 matrix composite was se-
lected to simulate its stress—strain curve and the stress in the reinforcing particles. The simulation
was also carried out to two composites with hard matrix (T6 treatment) and soft matrix (T4 treat-
ment). An analytical model was established based on Eshelby equivalent inclusion approach to do
the simulation by introducing numerical secant moduli and tangent moduli scheme, respectively. The
same modeling work was carried out by FEM analysis based on the unit cell model using a commercial
ANSYS code. Through the comparison of the results between the simulation and experimental results,
it is shown that the Eshelby model can predict the stress—strain curve of the composite with both hard
matrix and soft matrix by introducing different numerical moduli, while the FEM model can not be
used to simulate the stress—strain curve of composite with soft matrix. The stress in the particles is
much higher than that in matrix shown by the simulation, which indicates that load transfer is the
main strengthening mechanism for the particle—reinforced metal matrix composite.
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Fig.1 Comparisons of predictions by Eshelby approach modeling with experimental results for the composites with

hard matrix (a) and soft matrix (b)
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Fig.3 Comparisons of predictions by finite element model-
ing with experimental results for the composites with
hard matrix (a) and soft matrix (b) (the experimen-

tal curves of the monolithic matrix is also given)
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Fig.4 Simulated tensile curves of reinforcing particle (a, c) and simulated and measured tensile curves of matrix

(b, d) in the composite after T6 treatment (hard matrix) (a, b) and T4 treatment (soft matrix) (c, d)
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