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Applications of Pressurized Internal Cooling Method in Superalloy Grinding Processes
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Abstract: In view of the cooling problems of much grinding heats generated in the grinding

LI Zhongping'

processes of nickel-based superalloy, a cooling method that combined pressurized internal cooling and
intermittent grinding was proposed to actively control the high temperatures of grinding arc areas ef-
fectively. The pressurized internal cooling wheel with abrasive orderly was designed and fabricated.
The temperature field model of GH4169 superalloy grinding processes was established in Fluent soft-
ware. The effects of wheel speeds and coolant pressures on the cooling performance of the grinding
wheels were simulated and analyzed. The grinding experiments of GH4169 using press-internal cooling
wheel was conducted, the grinding temperature, machined surface roughness and surface topography
were compared and studied. The results show that: under the same grinding parameters, compared
with external cooling, internal cooling method may obtain more excellent machining surface quality,
the grinding temperatures and surface roughnesses are significantly lower; when other grinding pa-
rameters are the same, the greater coolant pressure, the lower grinding temperatures and surface
roughnesses, meanwhile with better and more regular surface morphology.

Key words: pressurized internal cooling; GH4169 superalloy; finite element simulation; grinding

temperature; machined surface quality
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Fig.5 The temperature field model of grinding wheel
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