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Orthogonal Test Study on the Nozzle Orientation of Minimal Quantity Lubrication
With Cooling Air Technology
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[ABSTRACT] The effects of the nozzle orientation of MQL-CA on the cutting performance in milling process are inves-
tigated. External MQL and cryogenic machining are selected to implement the MQL-CA system and three parameters to
describe the nozzle orientation are given, which include the included angle between jet direction and feed direction f, the
elevation angle of the nozzle o and the distance from the nozzle tip to the cutting zone d. For the parameter £, the optimal
angle-radius (B/R) ratio curve is given. From the orthogonal tests, the importance of the three parameters (f, a, d) to the
performances of MQL-CA system has been determined respectively. The result shows that the parameter ¢ has the most
significant impact on cutting performance of MQL-CA system, followed by parameter  and o.
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Fig.1 Photographic view of the MQL system
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