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Experimental Research on the Effect of Cutting Fluid (lst report)

-—In the Case of Cylindrical Turning' of SCM Steel by High Speed Steel Tool —

Kitao Okusa, Eiji YaMaMoTo and Isao MATsUMOTO

Abstract

Five kinds of commercial fluids are examind in the short time cutting test using the high speed

steel SKH 5 and SCM steel. The effect of cutting fliuds upon the cutting temperature, the cutting

force and the built up edge are obtained in this test. The representative two kinds of the cutting

fluids in the above test are used in the long time cutting test to estimate the effect upon the tool

life.

The results show that cutting temperature and cutting force in wet cutting are lower than those

in dry cutting, but tool life does not always extend in wet cutting against expectation. It is

therefore noticed that the cutting fluids should be selected in accordance with the cutting purpose.
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1: Workpiece

2 : Cutting tool

6:T ailstoék spindle
10 : Cutting fluid

15 : Recorder

11 : Pipe

Fig.l Experiment apparatus

Symbol

7 : Center

12 : Insulation

3 : Dynamometer

8 : Mercury slip-ring

4 : Tool post

13 : Recorder

Table 1 Fundamental characters of used cutting fluids

5t Chuck

9 : Plate of nickel
14 : Strain amplifier

Kinematic

' Specific | Surface T
Number| JIS Type viscosity (20°C) gravity(7°C) | tension(9°C) Dilution
No.1 | W1-1 Efnul_siori | 1,‘162><10‘27(‘:m2/sec 1.001 g/cm3 0.0317 g/cm X 20
No.2 | W1-1| Emulsion |1.387x12°2 ~ | 1.00t ~ | 0.0350 % %20
No.3 | W2-1| Soluble | 1.053x102 ~ | 1.009 ~ | 0.0341 7 X30
No.4 | 2-7 | 61.600x12°2 ~# | 0.935 <~ | 00331 » net oil
No.5 | 2-1 | — 1 20.599%x10-2_» 0.985 ~ | 0.0326 7 net. oil
No. 4, No. 5 are mineral oil bases. '
Tdble. 2 Composition and hardness of work materials
Chemical compositon % Hardness
Material -
C Si 1 Mn | P S | Cr | Mo | Hv (30ke)
SCM 4 | 0.40 | 0.26 | 0.67 | 0.018| 0.02 ‘ 1.01 \ 0.24 340
SCM 3 | 0.35 | 0.26 | 0.67 | 0.018| 002 | 1.01 | 0.24 275
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Fig .4 Relation between tangential force and
cutting speed
Workpiece SCM 4 Hvy =340
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