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Residual stress analysis by neural network incorporating cutting simulation

Takashi, Matsumura

9,900,000

An estimation model of residual stress in drilling is pr0ﬁosed with a hybrid

system that consists of analytical prediction and multilayered neural network. The cutting tests
were conducted to investigate the effects of cutting conditions and tool geometry on residual stress

in drilling of aluminum alloys and titanium alloys. Because the circumferential and axial residual
stresses change with the cutting force in the depth of hole, the developed system analyzes the force
components at the end of lip, which apply the load on a surface of the hole. Meanwhile, the effect
of the back taper angle and the margin width of the drill on the residual stress are characterized
in a neural network. Then, another neural network associates the residual stresses with the force
components and the effect parameters of the back taper angle and the margin width. The developed
system successfully estimates the residual stress in terms of mechanical effect.
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