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Study on Hot Machining (3rd report)

—Cutting Resistance—

Masaki TANIGUCHI and Masafumi SETO

Abstract

This is a report on cutting resistance examined in various cases of hot machining of metallic

materials.

Three kinds of metallic materials used in this experiment were S45C carbon steel, 18-8 stainless

steel, and 13 Cr stainless steel, whose tools had plus rake and minus one. And the following

conclusion was formed.

1) In case of S45C and 13 Cr stainless steel, the heating effect hardly comes about in high speed

but conspicuously in low speed. In other words, the cutting resistance decreases and at the

same time the vibration does as well, and the state of cutting is steady.

2) In case of 18-8 stainless steel the heating effect hardly comes about in high speed. On the

contrary cutting resistance increases in low speed as additional heat, and the state of cutting

becomes unsteady.

3) In case of S45C and 13 Cr stainless steel, cutting resistance in hot machining increases in

proportion to feeding.

4) In hot machining cutting resistance is less
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Table 1 Chemical composition of workpieces (%)

o c | s | Mn | P e ] Ni
l | I |
S45C 0.44| 0.37| 0.61 N 0.019 0.011\
| |
13Cr stainless steel | 0.12 [ 0.54  0.62| 0.032| 0.020 \ 13.50 ‘ 0.60
| |
188 stainless steel _0.13 | 0.61 ‘ 1.22 | 0.030 | 0.016 ‘ 18.70 | _8.80
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400 A
Work : 13Cr stainless steel
Cutting speed : 243m/min
Feed : 0.12mm/rev
Fig.1 Chart of cutting resistance.
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Work : 13Cr stainless steel

Cutting speed : 22m/min

Feed : 0.12mm/rev
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Fig.2 Relationship between feed and cutting
resistance.

Work : 13Cr stainless steel

Electric current : 200A

Cutting speed : 109m/min

Depth of cut : 0.5mm

Continuous line : TA31-3

Broken line : HC35-4

Symbol : @ Tagenntial force
(» Longitudinal force
& Radial foro

Cutting resistance kg
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Fig.3 Relationship between feed and cutting
resistance.

Work : 13Cr stainless steel

Tool : Tungaloy TA31-3

Depth of cut : 0.5mm

Cutting speed : 22m/min

Symbol : @ Tangential force
(P Longitudinal force
€ Radial force

Continuous line : 0A

Broken line : 200A

AWRES BTG EAEZELL I5DTWN S, 18—
8 AT v v RFMT OV TIIBIR S IK2E © DS
BEDITEONIL 52T A,

70
60 /
50

40+

Resultant force of cutting resistance

20

10 1 1
0.04 0.10 0.20 0.30

Feed mm, rev

Fig.4 Relationship between feed and maximum
cutting resistance.

Work : S45C

Tool : Tungaloy TA31-3

Depth of cut : 0.5mm

Cutting speed : 34m/min
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€ 300A O 400A
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Fig.5 Relationship between cutting speed and

maximum cutting resistance.

Work : S45C
Tool : Tungaloy HC35-4
Depth of cut : 0.5mm
Feed : 0.5mm/rev
Symbol : & 0A
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Fig.6 Relationship between cutting speed and
tangential force.
Work : 13Cr stainless steel
Tool : Tungaloy HC 35-4
Depth of cut : 0.5mm
Feed : 0.18mm/rev
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€ 300A
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Fig.7 Relationship between cutting speed and
Tangential force.

Work : 18-8 stainless steel

Tool : Tungaloy HC 35-4

Depth of cut : 0.5mm

Feed : 0.18mm/rev

Symbol : & 0A (p 200A
d& 300A O 400A
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Fig.8 Relationship between cutting speed and
fluctuation of tangential force.
Work : 13Cr stainless steel
Tool : Tungaloy HC 35-4
Depth of cut : 0.5mm
Feed : 0.12mm/rev
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Fig.9 Relationship between Cutting speed and
fluctuation of tangcntial force.

Work : 18-8 stainless steel

Tool : Tungaloy HC 35-4

Depth of cut : 0.5mm

Feed : 0.12Zmm/rev

Symbol : & 0A (B 200A
& 300A O .400A
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