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Characteristics of Surface Roughness through Fractal

Dimension Analysis in End milling
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Abstract

End milling is available for machining the variable shape of products and has been widely applied in

many Manufacturing industries.

The surface finish of

machined parts determines quality and

functionality of products. Surface roughness causes friction, noise, fracture, glossiness and seizure, SO

many research had been performed to measure it precisely. In particular an experimental analysis was

carried out to investigate the influence of surface roughness on the fractal dimension. This parameter

was assumed to contain not only information of roughness but also extra meaning. Experiments which

were performed under various cutting conditions to compare fractal dimension with surface roughness

R, show fractal dimension to be useful parameter for determining of roughness.
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Fig. 1 Self—affinity of surface roughness
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Fig. 2 Count all boxes that intersect the coastline

of Great Britain
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Fig. 3 Schematic diagram of experimental setup
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Table 1 The
Apparatus and Cutting Condition

Specification of Experimental

Item Specification

Tool Carbide 4 Fluted Flat End mill

Workpiece SKD11

Machine Vertical CNC Milling Machine
(HVN - 850F0 Hwacheon)
Spindle(rpm) : 320, 640, 960
Feed per tooth(mm/tooth) :

Cutting 0.01, 0.02, 0.03

Condition Axial Depth(mm) : 4
Radial Depth(mm) : 0.2
Cutting Fluid : Dry

Microscope STM5MIS

Surface Tester | Rank Taylor Series1l
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Fig. 4 Variation of surface roughness according

to cutting condition
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Fig. 5 The profiles of surface roughness
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Fig. 6 Variation of fractal dimension according to

cutting condition
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Fig. 7 Correlation between surface roughness and

fractal dimension
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(b) 320 rpm, 0.04mm/tooth

Fig. 8 Topography via light intensity of surface
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Fig. 9 Variation of fractal dimension according to

cutting condition
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