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Study on Machinability of Resulfurized Steel

Kazuyuki Kikuchi and Yuichi Tanaka

Abstract

Tool-life and tool-wear chracteristics for steel of tool with different sulfur content are pre-
esnted for different values of cutting speed and feed. While the presence of manganese sulfide
in steel is generally found to extend tool-life, a certain combination of cutting speed and feed
vields the result that indicate the reverse effect. Additions of sulfur are found to promoto the
formation of a small built-up edge. And in the very slow speed region of cutting, a most
improved finish is obtained with a resulfurized steel.
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Tem Lk, ABTWMEERT, =y TEETEENC L ) 8~2,424 rpm OERN CHEECE

BARECTH D, MMEOYEEELXEL &0 Table 1. The brief specifications
Tx 5, of lathe used
b) FLrEHSSHEEE Max. swing over bad ;400 mm
RS ST, BHE (RhEFo s Max. swing over saddle ;250 mm

Max. distance between centers: 1,250 mm

3 =V FEL5 R Hh , HEfER
FAw FELS g), BREDICIEL, SARRIRINED Spindole speeds : 356~1,800 rpm
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Table 2. Chemical compositions and mechnical
properties of specimens used.

 Chemical compositions (% by weight) Mechanical properties -
. | Ultimate Reduc-
Steel C s M P S Ellz;;t;c tensile Eltc_)n- tion in | Hardness
n ol strength | 884°% | area (HRB;
(kg/mm?)| (kg/mm?)| (%) (%)

1213 0.12 0.006 0.95 0.107 0.298 24 42 35 37 64
1117 0.17 0.19 112 0.012 0.128 19 41 36 61 63
S15C 0.15 0.26 0.46 0.025 0.010 22 44 45 63 63
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Table 3. Cutting conditions

Conventional cutting \ Orthogonal cutting
Feed 0.25 mmpr 0.075, 0.15 and 0.3 mmpr
Depth of cut 2mm . 15mm
Cutting speed 46~113 mpm 70~200 mpm
Cutting fluid Spindole oil 60 Dry
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Fig. 1. Toollife curve for steels of different sulfur content.
Cutting condition: Tool, SKH-4 H.S.8. (—5, 15, 5, 5,
60, 30, 0.8); Depth of cut, 2mm; Feed, 0.25 mmpr.;
Catting fluid, spindol oil 60.
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Fig. 2. Tool-life curve for steels of different sulfur content.

Material cut, —®— 1213 steel,

—0O— 1117 steel, —a— S15C steel; Tool, SKH-4
H.S.S. (0, 15, 7, 7, 15, 0, 0.5); Depth of cut, 1.5 mm ;
Feed, var.; Cutting fluid, dry.
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Relation between cutting
speed for 60 min tool-life
(Veo) and feed. Cutting
conditions are the same
as in Fig. 2.
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Fig. 6. Relation between flank wear size (cut-
ting time, 7'=const.) and material cut.
Cutting conditions are the same as in
Fig. 4.
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Cutting conditions are the same as in Fig. 1.
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Fig. 10. Relation between K(=K7/Kj) and cutting speed. Cutting
conditions : Tool, SKH-4 H.S.S. (-5, 15, 5, 5, 60, 30, 0.8);
Depth of cut, 20 mm ; Feed, 0.25mmpr; Cutting fluid,
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