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Development of powder bulk handling process utilized with a mechanical vibration
for fine powders
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This study aimed to investigate the effect of a mechanical vibration on the
improvement of bed fluidity for fine cohesive powders and the applicability of bed vibrating device for a
bulk handling process with fine cohesive powders. The stable gas channels, which are the unfavorable gas
flow structure in the bed, were frequently broken by the propagation of vibration force. In this study,
various physical properties of fine powders were tested to clarify the proper conditions of gas flow rate
and external bed vibration for favorable gas fluidization state.
To examine the applicability of vobro-fluidized bed, we carried out the granulation experiment with fine
powders. With certain vibrating conditions, the granule size was increased and its size distribution
became narrower. The particle motion was enhanced by the addition of mechanical vibration, and it
improves the mixing behavior between seed particles and atomized drops of binder solution effectively.
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1.Air compressor

2.Air filter

3.0l eliminator

4. Gas dryer

5. Mass flow meter

6. Heater

7. Temperature controller
8. Gas distributor

9. Vibration motor

10. Inverter

11. Tubing pump

12. Liquid tank

13. Balance

14. Two-fluid nozzle
15. Thermocouple

16. Humidity sensor
17. Data logger
18.Mass flow controller
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Fig. 1 Outline of experimental apparatus
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Fig. 2 Effect of vibration amplitude on bed
voidage for different gas velocities ( (a) 204 m,
(b)10p m, (¢)0.7y m, Alumna particle)
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Fig. 3 Outline of experimental apparatus
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Fig. 4 Relationship between gas velocity and

particle velocity for different vibration
amplitudes (vibration frequency, (a) 20Hz,
(b)30Hz, (c)40Hz)
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Fig. 5 Effect of vibration amplitude on (a)
averaged granule size and (b) coefficient of
variation for agglomerate size
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Fig. 6 Time variation of particle velocity for
different vibrating conditions
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