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Oblique cutting aluminium fiber with multi-tooth tool
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Abstract: In order to efficiently manufacture slim aluminium fiber with rough surface, a new type multi-tooth tool was
developed, with which several pieces of metal fibers can be manufactured simultaneously. Its oblique cutting geometric
model was built, and its cutting mechanism was also studied. The influences of cutting parameters on the equivalent
diameter and surface topography of the aluminium fiber were analyzed by experiment. The results show that during
cutting process the whole cutting layer can be split into pieces of fibers as all tiny tooth contacting the workpiece are
involved in cutting. Aluminium fiber with rough surface and equivalent diameter below 100 pm can be manufactured
through adjusting tool and cutting parameters. In this experiment, the optimum parameters of cutting speed v, feedrate f°
and cutting depth per tooth 4 are about 6 m/min, 0.10 mm/r and 0.037 mm, respectively.
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Fig.1 Shape of multi-tooth tool: (a) Shape and parameters of
multi-tooth tool; (b) Tool path of molybdenum wire
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Fig.2 Oblique cutting geometric model of multi-tooth tool
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Fig.3  Process of manufacturing aluminium fiber with

multi-tooth tool
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Fig.4 Schematic diagram of cutting model of multi-tooth tool
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Fig.5 SEM images of aluminum fiber surface formed at different cutting speeds: (a) Upper surface of aluminum fiber, #=25 r/min

(v=3.06 m/min); (b) Bottom surface of aluminum fiber, #»=25 r/min (v=3.06 m/min); (c) Upper surface of aluminum fiber, n=50 r/min

(v=6.12 m/min); (d) Bottom surface of aluminum fiber, =50 r/min (v=6.12 m/min); (e) Upper surface of aluminum fiber, n=105

r/min(v=12.86 m/min); (f) Bottom surface of aluminum fiber, #=105 r/min(v=12.86 m/min) (6=7°; /=0.10 mm/r)
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Fig.6 SEM images of aluminum fiber upper surface formed at
different federates: (a) f=0.05 mm/r; (b) /=0.10 mm/r; (c)
/=0.14 mm/r (6=4"; n=105 r/min)
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Table 1 Oblique angles () and their corresponding cutting

depths (4) for per tooth
0/(%) 4 7 10
A/mm 0.021 0.037 0.052
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Fig.7 SEM images of aluminum fiber upper surface formed at
different cutting depths per tooth: (a) 6=4°(4=0.021 mm); (b)
6=7"(4=0.037 mm); (c¢) 6=10°(4=0.052 mm) (/=0.10 mm/r,

n=50 r/min)
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