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Optimum Machining Condition of Die Steel In The Oil-mist Condition
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| Abstract

|
—

The purposes of using cutting fluid during cutting have been cooling, lubricating, chip washing and anti-corroding.
However, the present manufacturing industry restricts the use of cutting fluid because cutting fluid contains poisonous
substances which are harmful to the human body. Therefore environmentally conscious machining and technology
have more important position in machining process because cutting fluids have significant influence on the environment
in milling process. In this study, environmentally conscious machining can be obtained by the way of selecting the
optimum machinig conditon using the design of experiment. Cutting using oil-mist showed better cutting characteristics
than dry, air and fluid cutting with respect to by cutting force, tool wear and surface roughness. Also, the optimum

machining condition for cutting using oil-mist could be selected through Taguchi method.
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Table 2 Cutting conditions

10
2000, 3000, 4000, 5000
150, 200, 250, 300

Cutter diameter(mm)

Spindle speed(rpm)
Feed speed(mm/min)

Width of cut(mm) 0.1, 0.2, 0.3, 0.4
Type of lubricant oil-mist, fluid, air, dry
Cutting length(mm) 3000

Depth of cut(mm) 5
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Fig. 1 Schematic diagram of cutting force measurement
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Table 3 The process of cutting test

Spindle Feed Width
No. | speed speed of cut lubricant
(rpm) | (mnvmin) | (mm)

1 2000 150 0.1 oil-mist

2 2000 200 02 fluid

3 2000 250 03 air

4 2000 300 04 dry

5 3000 150 02 air

6 3000 200 0.1 dry

7 3000 250 04 oil-mist

8 3000 300 0.3 fluid

9 4000 150 03 dry

10 4000 200 0.4 air

11 4000 250 0.1 fluid

12 4000 300 02 oil-mist

13 5000 150 0.4 fluid

14 5000 200 0.3 oil-mist

15 5000 250 02 dry

16 5000 300 0.1 air
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Table 4 Experimented results
No. Tool wear SNrw Cutting force SNer rosl?gr}i?;e;s SNsr SN
1 0.013 37.721 10 -20 0.15 164782 -15.2298

2 0.018 34.895 13.5 -22.6067 1.13 -1.0616 -17.8658

3 0.045 26.936 28 -28.9432 1.6 -4.0824 -24.1861

4 0.06 24437 35 -30.8814 5.64 -15.0256 -26.2215

5 0.05 26.021 23.65 -27.4766 0.98 0.1755 -22.7129

6 0.035 29.119 35.62 ~31.0339 1.68 -4.5062 -26.2723

7 0.02 33.980 13 -22.2789 1.34 -2.5421 -17.5536

8 0.04 27.959 19.6 -25.8451 0.48 6.3752 -21.0765

9 0.08 21.938 51.03 -34.1565 2.8 -8.9432 -29.3984

10 0.045 26.936 39.8 -31.9977 1.1 -0.8279 -27.2298

11 0.025 32.041 22.13 -26.8996 0.28 11.0568 -22.1291

12 0.025 32.041 30.08 -29.5656 0.26 11.7005 -24.7947

13 0.2 13.980 60 -35.563 2.8 -8.9432 -30.8013

14 0.05 26.021 353 ~30.9555 0.86 1.31 -26.1869

15 0.18 14.895 48 -33.6248 4.6 -13.2552 -28.8934

16 0.07 3.098 42.35 -32.5371 3.1 -9.8272 -27.7891
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