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2 Ti SiCp SiC XRD

Fig. 2 Energy spectrum surface analysis of Ti-coated SiCp and XRD patterns of SiC powder
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Fig. 3  Optical microstructure photographs of as-cast and extruded Ti-coated SiCp/Al2014 composites with 5 pm in size
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Fig.4  Optical microstructure photographs of as-cast and extruded Ti-coated SiCp/Al2014 composites with 10 pm in size
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Fig.5 Engineering stress-engineering strain curves of Ti-coated SiCp/Al2014 composites with 5 pm in size at room temperature and 493 K
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Table 2 Tensile properties of Ti-coated SiCy /A12014 composites with different volume fractions of 5 pm SiC,
at room temperature and high temperature
S | Fracture strain Tensile strength Fracture Tensile strength
Pample (room temperature) /% (room temperature) /MPa strain (493 K)/% (493 K)/MPa
Al2014 11. 0 463 13. 8 238
2% Ti-coated SiCp 7.7 496 7. 8 285
4% Ticoated SiCp 6. 8 524 1. 0 297
6% Ti-coated SiCp 4.7 505 10. 7 308
6 10 um  Ti SiCp/Al2014 493 K -
Fig. 6  Engineering stress-engineering strain curves of Ti-coated SiCp/Al2014 composites with 10 um in size at room temperature and 493 K
3 SiCp 10 pm  Ti SiC, /A12014
Table 3 Tensile properties of Ti-coated SiCp/Al12014 composites with different volume fractions of 10 pm SiCp
at room temperature and high temperature
Sampl Fracture strain Tensile strength Fracture strain Tensile strength Elastic modulus/
ample (room temperature) /% (room temperature) /MPa (493 K)/% (493 K)/MPa GPa
Al2014 11. 0 463 13. 8 238 70. 54
2% Ticoated SiCp 55 519 9.4 287 75. 74
4% Ti-coated SiCp 5.7 536 12. 1 309 80. 83
6% Ticoated SiCp 5 3 507 7.0 320 84, 78
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Fig. 7 Effects of volume fraction of Ti-coated SiCp on tensile
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Fig. 10 SEM photograph and line scanning analysis of interface for Ti-coated SiCp/Al2014 composites
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Effects of Ti-coated SiC, on structures and mechanical properties of
SiC,/Al2014 composites

LEI Zongkun', ZHAO Weixing', YU Chenglong', ZHAO Honggang', SHU Shili*, QIU Feng" *
(1. Department of Materials Science and Engineering, Jilin University, Changchun 130025, China;
2. China Changchun Institute of Optics. Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun 130012, China )

Abstract;: The surface of SiCp was Ti-coated via melt salt, and the Ti-coated SiCp/Al2014 composites were fabrica-
ted by stir casting method. The effect law of size and volume fraction of Ti-coated SiCp on the microstructure and
mechanical properties of SiCp/Al2014 composites were investigated. The results show that the Ti-coated processing
could effectively improve the distribution uniformity of Ti-coated SiCp in Al matrix. When the size of Ti-coated SiCp
keeps constant, the distribution uniformity of Ti-coated SiCp in Al matrix decreases with increasing volume fraction
of SiCp. When volume fraction of SiCp keeps constant, the distribution uniformity of Ti-coated SiCp in Al matrix in-
creases with increasing size of SiCp. When size of SiCp keeps constant, the tensile strength of SiCp/Al2014 compos-
ites at room temperature increases first then decreases with increasing volume fraction of particles. The SiCp/Al2014
composites with 4% volume fraction of particles possess the highest tensile strength, i. e. , composites containing
SiCp with sizes of 5 pm and 10 pm correspond to tensile strength of 524 MPa and 536 MPa, respectively. The tensile
strength of SiCp/Al2014 composites at high temperature (493 K) increases with increasing volume fraction of SiCp.
SiCp /Al composites with 6% volume fraction of particles possess the highest tensile strength. The composite with
5 pm-SiCp exhibits tensile strength of 308 MPa while that with 10 pm-SiCp exhibits tensile strength of 320 MPa
when the volume fraction of particles is 6%.

Keywords: composites; Ti-coated; SiCp; volume fraction; dispersion behavior



