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Study on Hot Machining (1st Report)
Local Electric Resistance Heating Method

Masaki TanicucHr and Masafumi SeTo

Abstract

This is to inform you of a new heating method recently worked out by these writers, which
they call Local Electric Resistance Heating Method.

In this research, the effect of hot machining by this method on the surface roughness were
investigated.

Ceramic tools were used to turn carbon steel.

The results of these experiments are as follows:

(1) Until cutting speed exceeds the speed of 160m.p.m., we can expect to have surface rough-
ness of better quality under or by new hot machining method than under or by usual machin-
ing.

(2) At a higher cutting speed than 220m.p.m., surface roughness obtained remains the same
whether electric current is used or not.

(3) When the depth of cut is large, better surface roughness can be obtained by increasing cut-
ting speed.

(1) This method is quite effective, or applicable as a hot machining method.
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Fig. 1.

Fig. 2. Circuit diagram.
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Table 1. Chemical composition of electrodes.
(wt %)
| w | Th ‘ M, |Specific
| ! gravity
Tungsten J 99. 98 ‘; ‘ i 19.3
ThorlumTunqsten 97.90 2.08 i | 18.8
Molybdenum | ! 1 99.95 | 10.2
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Fig. 3. Ceramic tool shape.
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Table 2. Chemical composition of workpieces.
(wt %)
L C oS iMa| P | S |G Ni

\ \
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Profile of surface roughness.
Feed: 0.06mm/rev, Electric current: 330A
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Fig. 4. Relationship between depth of cut and
hardness.
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Fig. 6. Profile of surface roughness.
Depth of cut: 0.8mm, Cutting speed: 110m/min, Electric current: 420A
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surface roughness.
Cutting speed: 110m/min
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Cutting speed: 160m/min
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Table 3. Classification of heating methods.

o 275A .
(] 330A Overall Furnace heating
A 4 20 A ating Electric resistance heatmg
X 0A Flame heating
8 Approach [High frequency heating
Z:\ method Arc heating
(‘3 Local ;Radiation heating
E 6 heating |Contact Local electric resistance heating
Sy ) =X method _[Friction heating
= 4 - o Mediation |Tool heating
S < method Electric current heating
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Fig. 9. Relationship between depth of cut and

surface roughness.

Cutting speed: 220m/min
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