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Study of the effect of lubricant type and tool (grinding wheel) material on the
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Advanced ceramics are a group of materials that have been used in many industries due to their
Received 25 November 2017 properties such as high temperature stability, high strength, high abrasion resistance and high corrosion
Accepted 20 January 2018 resistance. Grinding process is one of the most important and most commonly used techniques for

Available Online 01 February 2018 machining and polishing of ceramics. However, poor grindability, high surface defects in the workpiece

Keywords: due to the brittleness of ceramics and the high grinding forces, high wear rate of diamond wheel (tool),

Grinding high costs due to the use of cutting fluid, low cutting productivity (low production rate), are of the

Advanced ceramics problems of ceramics grinding. The minimum quantity lubrication (MQL) new technique is one of the

Minimum Quantity Lubrication (MQL) methods recently introduced in machining processes aimed at improving lubrication performance of
cutting fluids, reducing fluid consumption and promoting the use of low-hazard and environmentally
friendly fluids. In this study, the minimum quantity lubrication technique was used in the grinding
process of zirconia ceramic in order to investigate its effects on the grindability of ceramics. Also, since
the type of lubricant and grinding wheel can affect the performance of minimum quantity lubrication in
this process, the type of lubricant and diamond wheel were used as variables in the experiments. The
grinding forces, surface roughness and surface texture of the grinded samples have been evaluated. The
results show that under the minimum quantity lubrication conditions, applying the appropriate type of
lubricant and grinding wheel can significantly affect the grindability of zirconia ceramic.
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Fig. 2 The images of the surface of resin, vitrified and metal bonded
diamond grinding wheels applied in the experiments
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Fig. 1 Experimental setup (1-grinding machine, 2- grinding wheel, 3-
workpiece, 4-MQL system, 5-Nozzle, 6-Dynamometer, 7-Amplifier, 8-
DAQ system, 9- Truing device)
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Table 1 Physical properties, mechanical properties and dimensions of
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Table 3 XRF elemental analysis of the mineral, hydrocracked and synthetic oils
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a) SEM micro-graph of the sample grinded with hydrocracked oil
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b) SEM micro-graph of the sample grinded with PAO synthetic oil
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¢) SEM micro-graph of the sample grinded wth vegetable oil
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Micro cracks

d) SEM micro-graph of the sample grinded with metal bonded diamond
wheel under MQL condition (2000x)
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Fig. 15 SEM micro-graphs of grinded zirconia work samples with

different wheel types under MQL condition. cutting parameters: v, =

30 ms™,a, = 25 ym, v, = 15 m/min
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a) SEM micro-graph of the sample grinded with resin bonded diamond
wheel (500x)
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b) SEM micro-graph of the sample grinded with vitrified bonded
diamond wheel (500x%)
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¢) SEM micro-graph of the sample grinded with metal bonded diamond
wheel (500x)
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