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Development of a Highly Lubricative Cutting Fluid for MQL Cutting
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These days, environmental problems have been the focus of more attention than ever, and we have been working

to develop dry machining technology which requires Minimum Quantity Lubrication (MQL) or the removal of

cutting fluids, which include toxic pollutants such as chlorine. In this paper, we will introduce a newly developed

MQL cutting process. After evaluating the cutting performance of absolute dry cutting, dry cutting with air-cooling,

and MQL cutting, we chose MQL cutting as it was found to be superior in terms of the primary concerns, lubrication

and cooling. We then developed a new MQL cutting technique by adopting a newly developed highly lubricative

cutting fluid and incidental facilities to secure the same cutting tool life and cutting accuracy as those of

conventional wet cutting.
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Fig. 1 Overview of dry technologies
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Fig. 2 Relationship of temperature of chloride cutting
oil and coefficient of friction
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Fig. 4 Overview of evaluation method (SUS410
turning lathe)
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Fig. 6 Results of EDX analysis of work surface
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Fig. 8 Alkali group chain length selection results
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Table 1 Investigated additives
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Fig. 9 Mineral oil selection results
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Process

- External diameter, ends turning
Cutting speed : 100mm/min
Feed rate : 0.08mm/rev

Processing port

W —

Material
- Stainless

Cutting tool
- Carbide (TiCN coating)
Throw away tip

Iltem MQL Wet |Evaluation

Accuracy | 20um 20um Good

Surface

roughness [3-6#MRz|4.1umRz

Good

Fig. 11 Real application example of steel use cutting

fluid (Fuel injection nozzle)

Process

+ Milling, burnish drill, etc
Cutting speed : 300mm/min
Feed rate : 0.1mm/rev

Material
+ Aluminum die-cast

Cutting tool
+ Diamond throw away tip
+ Carbide (DLC coating)
Burnish drill

ltem

MQL

Wet

Evaluation

Accuracy
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Surface
roughness
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Fig. 12 Real application example of aluminum use
cutting fluid (Sensor board plate)
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