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The effect of minimum quantity lubrication on surface roughness in hard
turning of 100Cr6 bearing steel with Nano-CBN tool
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ARTICLE INFORMATION ABSTRACT
Original Research Paper One of the new lubrication methods in machining processes is Minimum Quantity Lubrication (MQL).
Received 08 January 2017 In this method, a very small amount of fluid by compressed air creates a spray and is used as lubricant.

Accepted 11 February 2017

- ) One of the advantages of this method compared to conventional (wet) lubrication is the reduction of
Available Online 11 March 2017

environmental pollution and undesired effects on operator health. In the present study, the effect of
minimum quantity lubrication on surface roughness in hard turning of 100Cr6 bearing steel has been

E?x%d;’ing investigated and compared with dry and wet machining methods. To perform MQL, some equipment

Surface Roughness has been added to the lathe machine. The tool used for material removal of 100cr6 steel is Nano-CBN

Minimum Quantity Lubrication that is a new generation of CBN tools with Nano technology. All experimental tests were performed in

Nano-CBN dry, wet and MQL conditions. For investigation of surface roughness, each of the cutting parameters
including cutting speed, feed rate and cutting depth were selected in three different levels and
all possible combinations of these parameters have been tested. According to experimental results and
analysis of variance, feed rate 68%, lubrication method 14%, cutting speed 4% and cutting depth less
than 1% affected on the surface roughness. The obtained results showed that the surface roughness in
MQL method has been averagely decreased 42% and 30% in comparison with dry and wet machining,
respectively.
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Fig. 1 The specimen of surface roughness test
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Table 3 Levels of input cutting parameters for surface roughness tests
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Table 4 Design of experiments and the measured surface roughness values

Ra a fov o9 ojles R, a fov o9 o)les Ra a fov, )) oyles
(hm) ’ Sy, eyl (um) ’ Gy, bl (hm) ’ Sy, beyl
0.39 1 1 1 3 55 0.38 1 1 1 2 28 0.53 1 1 1 1 1
0.46 2 1 1 3 56 0.48 2 1 1 2 29 0.58 2 1 1 1 2
0.51 3 1 1 3 57 0.57 3 1 1 2 30 0.69 3 1 1 1 3
0.61 1 2 1 3 58 0.79 1 2 1 2 31 0.94 1 2 1 1 4
0.64 2 2 1 3 59 0.86 2 2 1 2 32 1.00 2 2 1 1 5
0.78 3 2 1 3 60 0.89 3 2 1 2 33 1.04 3 2 1 1 6
1.01 1 3 1 3 61 1.75 1 3 1 2 34 2.28 1 3 1 1 7
1.05 2 3 1 3 62 1.78 2 3 1 2 35 2.33 2 3 1 1 8
0.94 3 3 1 3 63 1.73 3 3 1 2 36 2.24 3 3 1 1 9
0.40 1 1 2 3 64 0.53 1 1 2 2 37 0.46 1 1 2 1 10
0.46 2 1 2 3 65 0.48 2 1 2 2 38 0.48 2 1 2 1 11
0.45 3 1 2 3 66 0.65 3 1 2 2 39 0.51 3 1 2 1 12
0.59 1 2 2 3 67 0.75 1 2 2 2 40 0.93 1 2 2 1 13
0.62 2 2 2 3 68 0.78 2 2 2 2 41 1.01 2 2 2 1 14
0.60 3 2 2 3 69 0.90 3 2 2 2 42 1.07 3 2 2 1 15
113 1 3 2 3 70 1.61 1 3 2 2 43 2.20 1 3 2 1 16
124 2 3 2 3 71 1.75 2 3 2 2 44 2.23 2 3 2 1 17
1.30 3 3 2 3 72 159 3 3 2 2 45 212 3 3 2 1 18
0.32 1 1 3 3 73 0.83 1 1 3 2 46 1.85 1 1 3 1 19
0.38 2 1 3 3 74 0.70 2 1 3 2 47 1.73 2 1 3 1 20
0.44 3 1 3 3 75 0.98 3 1 3 2 48 1.19 3 1 3 1 21
0.57 1 2 3 3 76 0.90 1 2 3 2 49 0.79 1 2 3 1 22
0.57 2 2 3 3 77 0.86 2 2 3 2 50 0.91 2 2 3 1 23
0.68 3 2 3 3 78 0.88 3 2 3 2 51 1.09 3 2 3 1 24
1.74 1 3 3 3 79 2.20 1 3 3 2 52 2.18 1 3 3 1 25
1.82 2 3 3 3 80 241 2 3 3 2 53 2.34 2 3 3 1 26
1.63 3 3 3 3 81 2.37 3 3 3 2 54 1.88 3 3 3 1 27
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Fig. 5 Effect of cutting speed on surface roughness in dry, wet and
MQL lubrication conditions
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