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M echanical behaviorsof (Al,Zr+ZrB,)/A356 composites synthesized viain situ
ultrasonic chemistry reactions

ZHANG Song-li, ZHAO Yu-tao, CHEN Gang, WANG Chang-gin

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The particulates reinforcement (Al,Zr+ZrB,)/A356 composites were synthesized via ultrasonic chemistry melt in

Situ reactions, and the fracture behaviors were investigated by SEM in situ tensile observations and fracture surface
characterizations. The results indicate that the tensile strength, yield strength and the elongation reach 403.61 M Pa, 343.98
MPa and 8.9%, increase by 16.09%, 12.9% and 32.83% than those without ultrasonic assistance, respectively. The obvious
dimple-crack characters on the SEM fracture surface of the composites were observed, and the fracture mechanismis plastic
fracture. The crack initiation mechanisms are mainly the matrix dislocation actions mechanism during sliding, cavity formation
mechanism due to the in situ Al;Zr and ZrB,, particle sloughing or bursting and the matrix defect induction mechanism. The

crack growth is selective because of the non-uniform micro-distribution of the in situ particles. When the growing main cracks




are faced to the particle-rich area, the growing direction is deflected to the particle-poor area, the cracks grow aong the
interface of the particle-rich area and the particle-poor area, and the macro-cracks are formed.
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