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Figure 2 FEA model setup for orthogonal Alinimum based reinforced with (a) nano-sized SiC particles, (b) . MMCs

micro-sized particles.
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Table 1. Machining parameters used in both FE models 
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Table 2 Mechanical properties and materials constant used in J-C model for aluminium alloy . 
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Table 3. Material properties for SiC particles
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Figure 3 Chip formation when micro machining of Al/SiCMMCs reinforced with nano-sized particles (0.2 µm .

diameter). 
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Figure 4 Chip formation when micro machining of Al/SiC MMCs reinforced with micro-sized particles ( µm . 10

diameter). 

Figure 5 Von Mises stress contour machining pure Aluminium using the same cutting parameters of nano . in

Al/SiC MMCs machining
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Figure 6 Effect of nano-particles on primary shear zone propagation (a) primary shear zone propagation direction; . 

(b) distorted stress contour caused by prevented stress propagation. 

Figure 7 Distorted plastic strain field in machining nano Al/SiC MMCs . 

Figure 8 Distribution of plastic strain filed in machining of micro Al/SiC MMCs. 
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Figure 9 Fragmented chips formation when micro machining of micro Al/SiC MMCs. . 

Figure . SEM images of chips obtained from machining Al/SiC MMCs reinforced with Vol.10 % (a) micro-sized 10

particles ( :1 µm); (b) nano-sized particles ( :0.2 µm)under feed per tooth of 4 µm/tooth, cutting speed of �� 0 ��

125.64 m/min and depth of cut of 30 µm 
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Figure Nanoparticles interacting with cutting tool 11. 

Figure . Different tool-particle interaction behaviours in machining micro Al/SiC MMCs. 12
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Figure Simulated cutting forces of micro machining Al/SiC MMCs reinforced with (a) micro particles; (b) 13.

nano-particles.

Figure . SEM micrographs of main cutting edge wear of micro endmill obtained from machining Al/SiC MMCs 14

reinforced with Vol.10 % (a) micro-sized particles ( :µm); (b) nano-sized particles ( :0.2 µm) under feed per �� 10 ��

tooth of 4 µm/tooth, cutting speed of 125.64 m/min and depth of cut of µ30 m.
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Figure Simulated surfa morphology from machining (a) micro MMCs; (b) 15. ce nano MMCs. 
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Figure . SEM micrographs of machined surface from experimental works (a)&(b) micro MMCs; (c)&(d) nano 16

MMCs under the feed per tooth of 4 µm/tooth, cutting speed of 125.64 m/min and depth of cut of 30 µm.
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