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Determination of Cutting Force by Photo— Elastic Coating Method

Akira KUMABE, Kouji YAMAMOTO and Ryozo KITAGAWA

Abstract

This paper describes a method of measuring the cutting force by the birefringent coatings. The

experiment is carried out in two—dimensional machining on annealed aluminum workpiece. The coating
is a sheet of the birefringint material that is the epoxy —rubber 100:100:8 of 1 mm thickness.

This method has many advantages over other methods of all kinds of tool dynamometer. It provides

useful data that enable the investigator to show the complete distribution of cutting strain and to be

determined of the cutting force at the same time. The residual strain by the cutting is also observed.

It is found that the photo —elastic coating method is applicable not only to elastic material but also to

ductile workpiece through this experiment.
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Photoelastic coating method.
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Schematic representation of (a)
curve of cutting force ; (b) distribu-
tion of residual fringes in orthogonal
cutting under constant condition.
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Simple radial stress distribution on a
elastic workpiece for a cutting force
and fringe pattern on a epoxy rubber
coated it.
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Cutting direction

Instantaneous isoclinics at the
moment of cutting (6 =230").
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Instantaneous isochromatics at the
moment of cutting.

Fig, 5
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Fringe pattern on a epoxy rubber
coated ductile material at the
moment of cutting.
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Fig, 7 Relation between & and ¢ of alumi-

num, ¢ and N of epoxy rubber coated
it.
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Fig, 8 Isochromatic fringes of the Al—wor-
kpiece hardened by precutting.
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Table1 Cutting forces measured by photoelastic coating method in
comparison with the result by tool post dynamometer.
Cutting Horizontal Vertical .
force P(N) force Fy(N) force Fyv(H) Condition
Coating Cutting
method 307 305 30.5 velocity :
V:O'Smm/min
Tool post Depth of cut
dynamometer 312 31.4 t=0.5mm
Coating Cutting
method 263 262 11.5 velocity :
V:400m/min
Tool post Depth of cut
dynamometer 265 11.8 :t=0.05mm
Cutthg directi@
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