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Correspondence of the Stress Analysis of Chamfered Cutting Tools
by the Finite Element Method with the Tool Failure in Interrupted Cutting

Katsuhiko SEKIYA and Ryozo KITAGAWA

Abstract
The failure and tool life of chamfered cutting tool in interrupted cutting are investigated experimen-

tally, and finite element technique is applied to the analyses of the distribution of the stresses along the

tool rake face of various geometries of chamfered cutting tool. The stress analysis was based on a two

-dimensional model as encountered in orthogonal cutting.

In this paper, the distributions of compressive principal stress along the rake face by the finite element

technique are compared with the position of the failure and tool life, and well indicate the experimental

results.
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Fig. 1

Table 1 Geometry of the chamfers
Tool designed designed neasured measured
width (mm) | angle“(deg) width (mm) | angle (deg)
Al 15 0.039 15.3
A2 0.05 30 0.049 33.7
A3 45 0.057 _—
B1 15 0.097 14.3
B2 0.10 30 0.097 34.5
B3 45 0.108 E—
C1 15 0.123 16.1
c2 0.15 30 0.144 31.8
c3 45 0.155 —

BmEIH0.6mm kb LIl
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Fig. 2 Setting condition of tool
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Fig. 4 Variation of cutting time to chip

(a) chamfer width : 0.05 mm (b) chamfer width : 0.10 mm
chamfer angle : 30 deg chamfer angle : 15 deg

(c) chamfer width : 0.15 mm
chamfer angle : 45 deg

Photo 1 Examples of chipping
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Table 2 Tip data

Tool | Number of | Nuaber of Number of
nodes elements | loaded nodes
Al 370 658 24
A2 368 655 24
A3 363 646 24
Bl 363 653 27
B2 361 639 2
B3 350 619 2
Cc1 363 640 28
c2 345 606 29
Cc3 313 546 28
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Fig. 5 Distribution of the forces along the rake
face
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Fig. 6 Assumed distribution of the forces along
the rake face
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Fig. 7 Variation of the difference of principal streses along the rake face (chamfer angle : 15 deg)
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