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ABSTRACT

This study evaluated the operating point and the suction performance of the suction module for carbon fiber reinforced
plastics (CFRP) dust removal under different drilling rotational speeds. A three-dimensional steady-state Reynolds-averaged

Navier-Stokes (RANS) calculation with a shear stress transport (SST) turbulence model was conducted to investigate the internal

flow characteristics and system resistance of the base model. Parts of the suction module exhibiting an unstable flow behavior

were determined and their shape was modified for increased aerodynamic and suction performance. Prototypes of the base and

the modified models were fabricated for measurement of the operating point and efficiency of the CFRP dust removal. Results

confirmed the selection of appropriate blower specifications for the drilling system design of the modified suction module to

achieve high efficiency and high suction.
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Table 1 Design specifications for ring—blower

Mass flow rate, m*/min 10

Static pressure rise, mmAq 3500

Motor, kW x 2 pole 8.6
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(b) Part of dust transfer
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(c) Part of dust collection
Fig. 6 Configuration of the suction module system for CFRP

dust removal
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Fig. 7 Performance evaluation of suction module for CFRP

dust removal
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Table 2 Results of experimental data for dust removal efficiency

Feed speed : 30 mm/min, Wipsa : 0.382 g
Rotational 5000 10000 15000 20000
speed rev/min rev/min rev/min rev/min
Modified Og Og Og 0.05g
model 100 % 100 % 100 % 86.9 %
Og 0.02¢g 0.08 g 0.07¢g
Base model
100 % 94.8 % 79.1 % 81.7%
Feed speed : Rotational speed x 0.05 mm/min, Wissa : 0382 g
Rotational 5000 10000 15000 20000
speed rev/min rev/min rev/min rev/min
Feed speed | 250 mm/min | 500 mm/min | 750 mm/min | 1000 mm/min
Modified Og Og Og Og
model 100 % 100 % 100 % 100 %
0g 0g 0g 0g
Base model
100 % 100 % 100 % 100 %
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