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Study on Damaged Surface Layers in Hot Machining (2nd Report)

Masaki T ANIGUCHI

Abstract

There are many heating methods in hot machining. The author used the Local Electric Resistance

Heating Method.

The surface treated by cutting with a cutting tool has a layer different from that of the inside. We
call this layer the Damaged Surface Layer. In this report hardness and fatigue life, when quench-
tempered carbon steel is cut with a cemented carbide tool under Local Electric Resistance Heating,

are shown.

The results of these experiments are as follows:

(1) When quench-tempered carbon steel is hot-machined, the cutting surface shows little softness.
(2) Fatigue life increases with an increase of hardness and the heating current.
(3) The most hardend layer generated by repeating contact stress exists in about 0. 2mm below the

contact surface.
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Table.1 Chemical composition and Hardness of
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Fig.2 Relationship between tempering temperature
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Fig.3 Photograph of cracks on the surface of
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Fig.4 Surface roughness of specimen
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Fig.5 Vickers hardness distribution of cutting

surface, Cutting Speed : 27m/min
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Fig.6 Vickers hardness distribution of cutting
surface, Cutting speed : 123m/min
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Fig. 7 Effect of contact stress on the fatigue life
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Fig.8 Effect of contact stress on the fatigue life
of specimens,
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Fig.9 Vickers hardness distribution below a con-
tact surface of specimens
Heating current : 450A
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Fig. 10 Vickers hardness distribution below a con-
tact surface of specimens
Heating current : 350A
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Fig.11 Vickers hardness distribution below a con-
tact surface of specimens
Heating current : 0 A

WA, Fig. 8 TR LT 5,
KIZ Fig.9~11 1308 & Hy340, Fig. 1235 Hy410



BRI T 2 MIEERCBET 2858 (8280

440

420

Hardness (Hv)
A A
§%§§
Lal
H
-1

00
—1 ol iiand
RYR
H S~ 0D
e
H
H

Distance from wear surface (mm)

Fig. 12 Vickers hardness distribution below a con-
tact surface of specimens
Heating current : 350A
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