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Selection of Cutting Fluids for Environmentally
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Abstract : Cutting fluids in machining process are one of the parameters which have serious effects on the
environment. A simple method to accomplish the environmentally clean process is to evaluate the effects of
cutting fluids and select one which has the least environmental load. In this research, a process planning to
select the best cutting fluid is suggested considering both machinability and environmental effects. The selection
criteria and evaluation method named AHP are introduced. The planning process is illustrated with drilling
characterized as a heavy-duty and low-speed process. Five standard fluids are compared with respect to five
environmental attributes. Compounded cutting oils are superior to water-soluble oils in both. machinability and

environmental effects.
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Fig. 2 Hierarchy structure for decision making.
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Table 5. Evaluation of alternatives for each attribute
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Attributes Alternatives Scoring Index Matrix Eigen Vector CR
w1 1 S /3 16 1/9 .08
w2 5 t 1/4 1/6 1/9 .04
EM KS1 3 4 1 12 1/5 13 .10
KS2-1 6 6 2 1172 .26
KS2-11 9 9 5 2 1 .49
w1 1 1 2 2 2 .29
w2 1 1 1 2 2 .26
EE KS1 12 12 1 12 12 11 .02
KS2-1 2 12 2 1 12 15
KS2-11 12 12 2 2 1 .19
w1 | 2 6 5 5 45
w2 172 1 4 5 5 .31
EW KSl1 /6 14 1 2 2 .10 .03
KS2-1 15 15 12 1 1 07
KS2-11 s 15 12 1 1 .07
w1 1 2 14 6 19 .05
w2 12 1 Y4 Y1 1/9 .03
EA KSl1 4 4 1 13 1/6 .13 .08
KS2-1 6 7 3 1 15 23
KS2-11 9 9 6 5 1 .56
w1 1 3 13 16 19 .06
W2 3 1 15 18 19 .03
ES KS1 3 5 1 13 1/6 12 12
KS2-1 6 8 3 1 18 22
KS2-11 9 9 6 8 1 .57
Table 6. Final evaluation of alternatives
Attribute Weighted
EM EE EW EA ES "~ Env. Effects
Weights 04 .20 .53 15 .08
w1 .08 .29 45 05 .06 31
w2 04 .26 31 .03 .03 22
KS1 13 11 .10 13 12 11
KS2-1 26 15 07 23 22 13
KS2-11 49 .19 .07 56 .57 22
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Table 7. Evaluation for machinability
Attribute Weighted
Ml M2 ME MT MS Machinability
Weights 45 27 14 .09 .05
w1 .16 23 26 .09 29 .19
w2 .06 25 32 .13 32 17
KS1 14 20 .19 31 .19 .18
KS2-1 28 17 13 25 11 22
KS2-11 .36 14 .10 22 .08 24
Table 8. Final selection of optimal cutting fluid
a 0.0 0.2 0.4 0.6 0.8 1.0
Fluid KS2-11 KS2-1 KS2-1 KS2-1 KS1 KS1
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