St 7] Al 718 88 A, #|8H, A3E, pp 74~81 (2009. 9)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 8 No. 3, pp. 74~81 (2009. 9)

MOL MA7ISOlM HAZEZD S Eo 2A &4

AlM2* El'odi'** ol_,-l'_:_nl_#

— o1 y © O

Correlation analysis between cutting conditions and cylindricity in
MQL turning
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ABSTRACT

At present, industries and researchers are looking for ways to reduce the use of lubricants because of
ecological and economical reasons. Therefore, metal cutting is to move toward dry cutting or semi-dry cutting.
One of the technologies is known as MQL machining. This paper presents an investigation into MQL machining
with the objective of evaluating cylindricity and cooling effect for the turning process of SM45C. To reach this
goal, cylindrical-outer-diameter turning experiments are carried out according to cutting conditions with fluid,
MQL and dry machining methods. A cutting force, tool-shank temperature and cylindricity of workpiece are
measured and analyzed. The correlation between cutting conditions and cylindricity are evaluated according to

cooling lubricant environments.

Key Words : MQL machiningMQL 7}%), Cylindricity(1%5 %), Cutting Force(24}3), Cutting conditions(Z2};
Z71), Tool-shank temperature(& T3 =5)
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Table 1 Instruments and specifications

Instrument Company Specification
Turning machine HWACHEON | Hi-ECO 10
Dynamometer Kistler 9257B

Charge amplifier Kistler 5019
Measuring instrument Mahr Formtester
of cylindricity MMQ44 CNC
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Fig. 1 Dimension of the specimen
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Table 2 Experiment plan

Fig. 2 Specimen set up

Experiment| Cutting speed | Feed rate | Depth of cut
No. [m/min] [mm/rev] [mm]
1 80 0.05 0.5
2 80 0.05 0.7
3 80 0.05 0.9
4 80 0.11 0.5
5 80 0.11 0.7
6 80 0.11 0.9
7 80 0.17 0.5
8 80 0.17 0.7
9 80 0.17 0.9
10 140 0.05 0.5
11 140 0.05 0.7
12 140 0.05 0.9
13 140 0.11 0.5
14 140 0.11 0.7
15 140 0.11 0.9
16 140 0.17 0.5
17 140 0.17 0.7
18 140 0.17 0.9
19 200 0.05 0.5
20 200 0.05 0.7
21 200 0.05 0.9
22 200 0.11 0.5
23 200 0.11 0.7
24 200 0.11 0.9
25 200 0.17 0.5
26 200 0.17 0.7
27 200 0.17 0.9
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