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Machinability of High Manganese Steel Castings

Masaki TANIGUCHI,

Masafumi SETO and Tamotsu TADO

Abstract

In order to examine the machinability of high manganese steel castings, turning and facing tests

with carbide and ceramic tools were performed, and tool wear, cutting resistance and surface

roughness were observed ; and then, hot machining by electric current was studied with M10 carbide

tool.

The main results are as follows :

1) The best of used tools is-M10 carbide tool for cutting the high manganse steel castings, and

the optimum cutting speed is 40~60m/min.

2) The machinability of the high mangase steel castings : the growth of flank wear is larger than

that of groove wear and the tool life is short : the cutting resistance decreases monotonously with

cutting speed ; the surface roughness is comparatively fine,

3) The tool wear increases with electric current in hot machining of the high manganese steel

castings ; i.e., this method is inadequate to the improvement of the machinability.
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Table 1 Chemical composition of work (%)
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Fig. 1 Tool life curve for 0.15mm wear land
Depth of cut: 1.0mm
Feed : 0.1mm/rev
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Photo. 1 Wear of cutting tools
V : Cutting speed, T : Cutting time A : P20, B:M10, C:XK05, D:Ceramic B
Depth of cut: 1.0mm, Feed: 0.imm/rev
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Fig. 2 Cutting resistance vs. cutting speed
at initial stage
Depth of cut: 1.0mm Feed : 0.1 mm/rev
P : Tangential force

Fig. 3 Ratio of cutting resistance vs. cutting
speed at initial stage
Depth of out:1.0mm Feed : 0. 1mm/rev
P; : Tangential force P2 : Longitudinal force
P3 : Radial force
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Fig. 4 Surface roughness vs. cutting speed at
initial stage
Depth of cut: 1.0mm
Feed : 0.1mm/rev
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Fig. 5 Relation between length of wear land and rate of rotation

Depth of cut : 1.0mm
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Fig. 7 Ratio of cutting resistance vs. rate of
rotation
Depth of cut: 1.0mm Feed : 0.1mm/rev
P, : Tangential force

P2 : Longitudinal force
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Fig. 8 Relation between length of wear land
and cutting time when hot machining
Depth of cut: 1.0mm
Feed : 0.1mm/rev
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