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The objective of this study is to realize high precision and high efficiency grinding of
titanium alloy with the coolant supply from inner side of grinding wheel.

At first, white aluminum oxide (WA) vitrified bonded grinding wheel and green
silicon carbide (GC) vitrified bonded grinding wheel was selected, and their grinding
characteristics were compared. As a result, in the case of GC vitrified bonded grinding
wheel, grinding ratio became 15 times and grinding force was small and compressive
residual stress occurred. When grinding of titanium alloy, the effectiveness of the GC
grinding wheel was clarified in the grinding characteristics.

Secondly, the convex and concave type workpieces were machined by internal coolant
supply and external coolant supply, and the surface characteristics were compared. One
nozzle or seven nozzles were used for external coolant supply. As a result, the surface
roughness of the concave surface decreased by about 10 % compared with the one nozzle
was used when the grinding fluid was supplied from the inner side of the grinding wheel.
In the case of the convex surface, the surface roughness decreased about 20 % compared
with the single nozzle was used, and it decreased about 9 % compared with the seven
nozzles. When grinding of curved titanium alloy, the effectiveness of the coolant supply
from inner side of grinding wheel was clarified.

At last, the grinding temperature and residual stress using the grinding temperature and
resistance obtained in this experiment was examined, and the generation of tensile
residual stress was investigated by using the finite element method. As a result, it was
shown that compared with external coolant supply, the grinding with internal coolant
supply reduced the energy flowing into the work material by 23% and it was shown that
it is possible to analytically predict the depth of cut at which tensile residual stress
occurs.






