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Abstract: The evolution of the particle-induced hemispherical bubble bursting process is
invistigated using high-speed camera filming. The edge regeneration and convection after bubble
formation , the probability of bubble bursting when subjected to particle penetration, and the
bubble bursting behavior after hole formation are observed and analyzed. Through dimensional
analysis and experimental research, it is found that the probability of bubble breaking
probability is a function of Reynolds number and Weber number. The probability is given
by P=1.08 (ReO'SWeO'ZS)U' ', and the probability is reaches to 100% when Re®*We"*>1 020.
The number of ligaments formed by bubble bursting is a function of the O4 number. The rim
receding velocity of the bubble liquid film increases with the concentration of the solution
increases and the film thickness decreases with the concentration increases.

Key words: bubble marginal regeneration; bubble liquid film thickness; bubble bursting; the
rim receding velocity of bubble liquid film; film droplets
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Table 1 Experimental solution codes and physical parameters
[l T ANEs KT e AR R A E/(kgrm™) i/ (mPa-s) KI5k S/ (N-m™)
N 33 322:10:1 1008.3 1.092 0. 044 93
N 50 211:10:1 1012.5 1. 165 0. 042 89
N_100 100:10:1 1025.0 1.323 0. 040 85
®2 EHWAR
Table 2 Experimental scheme
. Wiokr A% AR . .
Gl tnes WORLEAR/ O EAE ORER VR i B/ mm CIURE R 382/ (ms™) )
mm mm
N_33/50/100 6 34 0.176 200(1.98)/400(2. 8)
N _33/50/100 8 34 0.235 200(1. 98)/400(2. 8)
N_33/50/100 10 34 0.294 200(1. 98)/400(2. 8)
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film hole during bubble bursting
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