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Study on Effect of Cutting Fluid (4th report)

—Cutting Ability Test of High Speed Steel by Facing Cut—

Kitao Okusa and Eiji YAMAMOTO

Abstract

In the 3rd report, it is described that the estimation of cutting fluids by the facing cut is
done more reasonably in the separate range of low and high cutting speed than .the ordinary
‘continuous facing cut. Because, the main causes of tool failure are quite different in each cutting
speed range. The ordinary facing cut starts from the very small inside diameter (very low speed)
and results in the complete failure at the large diameter (very high speed). Such an ordinary facing
test is apt to be only a testing. method of a complete failure due to the thermal effect and it is
impossible ‘to estimate properly the character of cutting fluids.

In this report, the tool failures at the ordinary facing cut are observed in each cutting time,
and then N-D curves of several kinds of tool materials are obtained for 2 kinds of cutting fluid.

The test results show that the ordinary facing cut test due to the complete failure is to estimate
only the ability against thermal wear and softening. Therefore, only the cooling ability of cutting
fluid is more pronounced.

The above description is justified at the estimation of cutting ability of high speed steel tool
maierial. That is, the cutting ability is more reasonably and quickly estimated by applying the
facing cut of the two separate ranges of cutting speed for mechanical wear and thermal wear

resistance respectively. Furthermore, it is shown that the cutting fluid reduces the cutting temper-

ature, cutting force and prolonges the appearance of complete failure. But mechanical wear increases.
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Table | Tool material

Tool Chemical composition Hardness

material C Cr Mo w \% Co HRc
HK1 0.30 4.20 0.80 20.00 1.65 19.50 66.4
MV10 1.25 4.25 4.80 9.50 3.25 10.50 67.5
SKH4 0.79 4.20 0.80 18.00 1.25 10.00 66.0
HV5 1.45 4,25 0.80 12.00 3.75 5.00 67.1
M7 0.85 4.25 5.00 6.50 2.00 5.00 66.3

Tool geometry (0°, 15°, 9°, 9°, 15°, 15°,°1 OR)
Table 2 Fundamental characters of used cutting fluids

Kinematic Specific Surface .
N“Fnbef JIs Type Viscosity (20°C) Gravity (7°C) Tension (9°C) Dilution
No. 1| W1-1| Emulsion |1.387X10-2 cm?/sec 1.001 g/cm3 0.0350 g/cm X 20
.No. 2 2-1 — 20.60X10-2 7 0.985 7 0.0320 7 neat oil

No.2 is mineral oil base
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Fig.2 Relation between flank wear and cutting
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Fig.3 Relation between flank wear and cutting
speed in dry and wet cutting
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Fig.5 Relation between cutting temperature and
cutting speed in face cutting

Rotation of main spindle 150rpm.
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Fig.6 Relation between tangential force and cutting speed

Rotation of main spindle 150rpm.
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Fig.7 Relation between diameter of complete
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