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Green-manufacturing-oriented selection model for shaving
cutting oil/fluid and its application

TAO Guibao®®, WANG Lidan®, CAO Huajun®°

(a.The State Key Laboratory of Mechanical Transmission; b.College of Mechanical Engineering;
c.Institute of Manufacturing Engineering, Chongqing University, Chongqing 400044, P.R.China)

Abstract: The rational choice of cutting fluid is one of the important ways to improve the degree of green
cutting. According to the philosophy of green manufacturing, to meet the processing quality, a multi-target
decision-making system for selecting cutting fluid is established, in which five targets, time, quality, cost,
resource consumption and environment impact, are included. Shaving processing experiments using oil-
based cutting fluids and different types of water-based cutting fluids are carried out, and the results of the
quality of work piece, tool life, cost, and environmental protection are compared. The processing results
are evaluated by fuzzy comprehensive evaluation method. Based on the evaluation results, a synthetic
selection model for shaving cutting fluid and related constraints are put forward. The feasibility of the
model is verified by a shaving processing case. Tests show that compared with the traditional oil-based
cutting fluids, water-based cutting fluid can meet the quality requirements, effectively reduce production
costs and reduce environmental pollution.
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Fig.1 The green choice model of cutting fluid and the decision-making target system
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Fig.2 The report of gear test
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Table 1 The parameters of tool and workpiece
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Table 2 Test results of three programs
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Fig.3 Variation of surface roughness
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Fig.4 Variation of tooth profile slope deviation
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Table 3 Cutting fluid evaluation target system
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Table 4 Comparison among three selections of cutting fluid
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