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Analysis of shear area in the cutting process

that watched from a viewpoint of cell structure
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Abstract
It performed a orthogonal cutting experiment and observed materials to process with a high definition microscope from the side, and

observation analyzed the point that a chip generated and the shear angle that it was at a level of cell structure. It observed a shear
angle in aluminum and spruce materials and was able to confirm affected layer which a metal color changed into between a base
material and a chip in aluminum and deformation of the intercellular layer in spruce. Based on an image at the time of these cutting,
defined three methods of analysis and demanded shear angle ¢. In addition, examined it about relations with shear angle and
cutting distance. The results obtained are as follows: (1)It changed in spruce materials in a range from 60 degrees to 80 degrees
whereas a shear angle changed to 40 degrees from 30 degrees in aluminum, and the shear angle in wood grew big in comparison with
metal. (2)Broke a value of shear angle ¢ s and ¢ s which evaluated from deformation of a cell of wood, and it was good, and a chip
of split type coped with a generated process and changed. (3)It compared a method to parse a value of ¢ s which it found from
deformation of an individual cell in the case of @ t and understood that it coped with a phenomenon including outbreak of last

breaking and changed.
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Work Metal : Aluminum
Wood : Spruce
Tool material SKH
Rake angle 40°
Clearance angle 10°

Metal :
Wood : Parallel to grain

Cutting direction Parallel to rolling

Cutting speed 9(mm/min)

Depth of cut 50,100,200,400( 1 m)
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