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The investigation and comparison of mechanical propertise and microstructure
AI/CNT and AI/CNT/AI203 copmosites produced by mixed accumulative roll
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Accmulative roll bonding prcess is one of severe plastic deformation procidures for produce high strength-
ultrafine grain materials. In this investigation, the new method of mixed accumulative roll bonding was
used to produce Al-based composite reinforced with carbon nanotube and alumina. This method is mixed of
Continual Annealing roll Bonding and cross roll accumulative roll bonding procedures. This process has two
steps. The first step is reinforcement adding with accumulative roll bonding in four rolling passes and
annealing for one hour and 350°C after any pass. The next step is accumulative roll bonding without adding
reinforcement and annealing. After any rolling pass, strips rotate 90° in each step and then rolled. In this
process 11 rolling passes perform on Al/(1%wt CNT) composite and 9 rolling passes on
Al/(1%wt)CNT/(2%wt) AL203 composite. X-ray diffraction result show that grain size is about nanometer
in final rolling pass for both composite and with increase pass number increases tensile strength and
elongation decrease first and then increases. strenght in Al/CNT/Al203 composite is higher than Al/CNT
composite at the same rolling pass. FESEM picture show that reinforced distribution was well in final rolling
pass.
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Table 1 Chemical composition of used Aluminum in this investigation
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Fig. 4 X-ray diffraction pattern of AI/CNT composite in eleventh cycle
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Fig.8 FSEM micrograph of the AI/CNT composite in the final cycle
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