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Thermal stress analysis of tool in cutting rock with water jet

YANG Xiao-feng, LI Xiao-hong, LU Yi-yu

( Key Laboratory for the Exploitation of Southwestern Resources and the Environmental Disaster Control Engineering of Ministry of Education ,Chongqging Univer-

sity ,Chongqing 400030, China)

Abstract : Heat conduction model of the blade of tool was established during the process of rock cutting with water jet.

Based on the analysis of the conversion between thermal and power in rock cutting, computational methods of the

boundary conditions such as heat flux, interface temperature were given. Thereby the temperature field model of the

blade was established in rock cutting with water jet. The thermal stresses of drill bit were analyzed and computational

models of the thermal siress were also presented. The influence of parameters to the thermal stresses such as jet pres-

sure was analyzed and computational methods were also given. The results show that thermal stresses are the main fac-

tors which induce the tool failure. The thermal stresses are influenced by material properties of the tool and rock ,blade

sizes , cutting force and speed, jet pressure. The thermal stresses of drill bit can be decreased efficiently by water jet

and it is proportional to the reciprocal of four square root of the jet pressure. The life cycle of the tool will be prolonged

without earlier failure if the parameters are controlled in critical range.
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Fig. 2 Effects of pressure on max thermal principal stress
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Fig. 3 Effects of pressure on max thermal shear stress
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