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Abstract — Abrasive fluidized bed machining (AFBM) is similar to general abrasive fluidized machining (AFM)
in that it can perform polishing of the outer and inner surfaces of a 3-dimensional shape by the flow of particles.
However, in the case of AFM, the shear force generated by the flow of the particles causes material removal,
while in AFBM, the abrasive particles are suspended in the chamber to form a bed. AFBM can be used for
deburring, polishing, edge contouring, shot peening, and cleaning of mechanical parts. Most studies on AFBM
are limited to metals, and research on application of AFBM to plastic materials has not been performed yet.
Therefore, in this study, we investigate the effect of rotating speed of the specimen and the air flow rate on the
material removal characteristics during AFBM of polyacetal with a horizontal AFBM machine. The material
removal rate (MRR) increases linearly with increase of the rotating speed of the main shaft because of the shear
force between the particles of the fluidized bed and the rotation of the workpiece. The reduction in surface rough-
ness tends to increase as the rotating speed of the main shaft increases. As the air flow rate increases, the MRR
tends to decrease. At a flow rate of 70 L/min or more, the MRR remains almost constant. The reduction of the
surface roughness of the specimen is found to decrease with increasing air flow rate.
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Fig. 1. Type of abrasive fluidized bed machining systems:
(a) Horizontal AFBM and (b) Vertical AFBM.
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Fig. 2. Schematic drawing of AFBM system.
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Fig. 3. Material removal rate (g/hr) as a function of
rotating speed.
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Fig. 4. Roughness reduction value as a function of
rotating speed after 1hr of AFBM.
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(e) Ra 0.46 pm, Rq 0.60 pm, Rt 3.57 um, Rz 3.45 pm

Fig. 5. 3D surface images and roughness values; (a) As received, (b) 400 rpm, (c) 800 rpm, (d) 1200 rpm, and (e) 1600 rpm.

1.6

1.4 o

1.2 N\

wh N\

0.15 \

—pn

A\

Material Removal Rate (g/hr)

0.05
10 0 10 20 30 40 50 60 70 80 90 100 110
Air Flow Rate (L/min)

Fig. 6. Material removal rate (g/hr) as a function of air
flow rate.
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Fig. 7. Roughness reduction value as a function of air
flow rate after 1hr of AFBM.
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Fig. 7. Roughness reduction value as a function of air flow rate after 1hr of AFBM.
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Fig. 9. Pictures of machined polyacetal samples.
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