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A Study of Tools with Restricted Tool-chip Contact Length
Variation of Plastic Field, Cutting Forces and
Chip-form with Restricted Tool-chip Contact Length.

Kazuyuki Kikuchi

Abstract

The Tool with artificially restricted tool-chip contact length shows a strong tendency to produce
a complicated plastic flow ahead of the rake face, as far as the restricted length is shorter than
the natural tool-chip contact length. By applying the theory of plasticty, the plastic field is found to
be composed of one centered fan and two straight slip line fields.

Based upon the characteristics of the plastic field, cutting forces are measured by the tool with
various restricted tool-chip contact length, which meke a good comparison with the various rake
angle for a conventional tool. Furthermore, this paper treats of chip-form and cutting forces for the
tool with restricted tool-chip contact length composed of two rake faces.

The experimental results seem to support tne theory and shows good cutting characterisitics in

comparison with conventional tools.
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Fig. 3 Set-up of stopping tool Machining.
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Fig. 4 Photomicrographs of
partially formed chips by
machining the end of a {50mm.
diameter tube under
tew-dimensional cutting
conditions.

Cutting conditions : material
cut, 0.25% Carbon Steel; tool,
ST-2 carbide {0,0,5,0,0,0,0] ;
width of cut, 3.5mm ; feed, PR . i
0.3mmpr ; cutting fluid, dry. @ .=Natural (D) {=Natural
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Fig. 6 Force diagram in machining with
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Fig.8 Profiles of restricted contact tool in plane. perpendicular
to cutting edge.
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Fig.9 Variation of cutting forces with tool-chip contact length.

Cutting conditions : material cut, 0.14% carbon steel : tool, ST-2
carbide[0.Var.,5.5.10.0.0.3] : depth of cut. 2mm : feed, 0.3mmpr:
cutting speed, 90mpm ; cutting fluid, dry.
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Fig.10 Variation of cutting forces with rake angle. Cutting conditions are the same as

in Fig. 9.
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Fig.12 Variation of cutting forces with tool-chip contact length. Cutting conditions : material
cut, 0.25% carbon steel., tool, ST-2 carbide [0,var., 5,5,10,0,0.3]; depth of cut, 2mm; feed,
0.3mmpr; cutting speed, var,; cutting fluid, dry.
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Cutting Forces, Fp and Fq
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Fig.18 Effect of tool-chip contact length {; on cutting forces.

Cutting conditions : material cut, 0.14% carbon steel; tool, S-1 carbide, Mtype (0, (0,-15),5,5,
10,0,0.5] ; contact length, s =0.2mm[A]}, £, =0.6mm(B]; depth of cut, 2mm; feed, 0.3mmpr;
cutting speed, var; cutting fluid, dry.
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Fig.17 Effect of tool-chip contact length {, on cutting forces. Cutting conditions are the
same as in Fig. 16 expect contact length {4 are 0.4 and 0.lmm
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