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ABSTRACT

The structures of airplane consist of sheet metal part, heavy machined part, and o on, which generate enormous

amounts of cutting chip when these parts are machined. The cutting chip detoriorates the part guality and production

sfficiency. Therefore, cutting chip collscting apparatus is necsssary for better quality and sfficisncy. In thiz study,

blowing type cutting chip collecting apparatuz was newly proposed and the concept design of the apparatus was

examined through numerical analysiz. Computations using the mass-averaged implicit 2D Navier-Stokes equations are

applied to predict the nozzle flow field. The standard k-e turbulent model are emploved to cloze the governing

equations. Consequently, this study shows that the suggested blowing type cutting chip collecting apparatus can be

alternative to existing expensive chip collecting apparatus,
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: Cutting chip (@’9"7& ), Cutting chip collecting apparatus (Q’Uﬂ’ﬂ ﬂ—)ﬁ%z]), CFD (—)ﬁfﬂ] ﬁﬂ’ﬂ]
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Fig. 1 diagram of cutting chip collecting apparatus
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Fig. 2 Computational area of cutting chip device
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Fig. 3 velocity vector obtained from computation
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Fig. 4 Contowr of velocity obtained from the
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Fig. 5 Pressure distributions along to the chip wall
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Table 1 Forces acting on the chip

. FOO|  pressure viscous force | total force
Dir. force

x-dir. 53172136]  0.012828865| 5.3300425

y-dir. -1.53226%90| -0.0080887524| -1.5403583

total 2.6763506| 0.0033517656| 2.6797114
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Fig.6 Contours of velocity of flow field
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Fig. 7 Pressure distributions along to the chip wall
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Table 2 Forces acting on the chip(x=150mm)
F
. M) pressure viscous force |total force
Dir. force
x-dir 096023086 -0.001462662| 0.9677772
p-dir 4.8002626]  0.00067041902| 4.8009331
total 4.0796543| -0.00056020041| 4.0790041
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