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Abstract: To resolve the low processing efficiency of softness abrasive flow method (SAF) for hard
brittle materials, a gas-liquid-solid three-phase abrasive flow processing method (GLSP) was pro-
posed. Through injecting the micro bubbles into processing flow field and by means of the bubble col-
lapse energy, the processing capability of abrasive flow could be strengthened. The fluid mechanics
model of GLSP was established based on computational fluid dynamics-population balance model
(CFD-PBM) coupled method. The simulation results revealled the dynamic characteristics of the high-
speed turbulent vortex flow field formed by the gas-liquid-solid three-phase abrasive flow, and the
bubble collapse distribution could be obtained, furthermore, the effect of fluid viscosity on bubble col-
lapse was analyzed. The results of particle image velocimetry show that through injecting micro bub-
bles, the average velocity could be increased from 12. 50—13. 50 m/s to 15.00—17. 00 m/s, and the

maximum value could reach above 20. 00 m/s. The comparison processing experiments showed that

r#s B H#3:2017-05-26 ;41T HH#A:2017-07-08.
HETH: EFX ARR %4 %W BT H (No. 51575494, No. 51775501); Wi 7148 H SRk B+ 2% 3 & % B I H (No.
LZ14E050001,No. LR16E050001, No. LY18E050023)



2

TG, 2 = R I 41 6 B R 358 2K oA e 389

the roughness increased from 0. 09 pm to 0. 05 pm after 8 h processing. The above results indicate that

the effect of bubble collapse can effectively improve the processing efficiency and precision of SAF

method.

Key words: hard brittle materials processing; softness abrasive flow; gas-liquid-solid three-phase abra-

sive flow; bubble collapse
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Tab. 2 Roughness variation processed by SAF
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Tab. 3 Roughness variation processed by GLLSP

ST P RLRS B o Tomt e ¢/h
R,/pm 0 2 4 6 8
A X1, 0.50 0.49 0.50 0.50 0.50
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