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Johnson™ 1981 AP OB R A T R JE 44 Fig.1 Hollow ball model of micro-void growth
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Table 1 Parameters in the calculation

o/ (kg/m*) 7 /(Pa -~ s) T/ (Pa e« s) 0,/ (GPa) p/(GPa) o,/(Pa) kg
2700 20 20X1073 0.2 1 20 1.38X107%
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Fig.2 Radius of helium bubble growth vs. Fig.3 Radius of helium bubble growth vs.
time controlled by inner pressure time controlled by inertia effect
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Fig.4 Radius of helim bubble growth vs. time controlled Fig.5 Radius of helium bubble growth vs. time controlled

by internal pressure at different temperature by viscosity at different temperature
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Dynamic Analysis of Helium Bubble Growth in the Pure Al
under High Strain-Rate Loading

QI Mei-Lan'? , HE Hong-Liang? , WANG Yong-Gang?, YAN Shi-Lin!

(1. School o f Science ;Wuhan University of Technology ,Wuhan 430070 ,China;
2. Laboratory for Shock Wave and Detonation Physics Research ,
Institute of Fluid Physics ,CAEP,Mianyang 621900, China)

Abstract: Based on the dynamic process of helium bubble growth under high strain-rate, the dynamic
equation of helium bubble growth has been presented. The effects of internal pressure of helium bub-
ble,inertia, viscosity, surface tension of base material and environment temperature on helium bubble
with 1 nm radius have been considered respectively. Results indicate that; (1) At high strain-rate
loading, the original internal pressure may help to accelerate the growth of the helium bubble. When
the radius of helium bubble is larger than 1 pum, the internal pressure is too small and it may be omit-
ted. (2) The effect of surface tension is very weak in the whole process of helium bubble growth. (3)
The growth of helium bubble may be restrained by the inertia. And this effect will be more obvious
with the growth of diameter. (4) While all the above effects are important, the effect of temperature
needs to be particularly emphasized. With the temperature rising, the viscosity will decrease and the
internal pressure will increase, the growth of helium bubble will be accelerated.

Key words: high strain-rate; helium bubble;internal pressure;inertia;viscosity



