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Prediction of Surface Roughness through Measuring Runout
in High-speed Ball-End Milling
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ABSTRACT

In this study the runout of spindle is selected as a parameter through which we could measure the

machinability of machine and the quality of products. We experimented the effects of runout on surface

roughness in high-speed ball-end milling by cutting HP4AM workpiece in various cutting condition. It was

found that runout makes a directive effects on surface roughness and the frequency type of runout is

more or less similar with that of surface roughness. So the predcition of surface roughness could be

possible through measuring the spindle runout.
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Photo. 1 Experimental set-up
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Table 1 Experimental equipments
! Spindle speed : 20,000rpm
Maching Center Feed Speed : 50m/min
Location Resolution : 2/m
Range : -25 ~ 2.5 (kN)
Rigidity : 240 N/mm
Resolution : 0.5m

Dynamometer

Gap Sensor
Range : 0 ~ 20mm

Range : 0 ~ 120 mm

Surface Roughness

Measurement Vertical Resolution : 0.5nm
System Horizontal Resolution : 0.1gm
Tool Ball Endmill ( ¢10)
HP4AM (HRc28)

Workpiece ‘
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Fig. 1 Cutting direction in an inclined plane
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Table 2 Experimental condition

. . . Flat, Incline(Vertical,
Cutting Direction .
Horizontal)
Spindle Speed 8,000 10,000 12,000
(rpm) 15,000 18,000
Feed Speed 2,400 3,000 3,600
(mm/min) 4500 5400
Feed per Revolution 03
(mm) )
Pick Feed (mm) 03
A
xial Depth of Cut 08
(mm)
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Fig. 2 Runout for cutting speed
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(b) Surface roughness for pickfeed
Fig. 3 Surface rouighness for cutting condition
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Fig. 4 Runout in spindle speed 15,000rpm
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Table 3 Surface roughness for cutting condition
in spindle speed 15,000rpm

. Surface Feed Pickfeed
Cutting Roughness () (m)
Condition “m Hn
Flat (b) 0.68 0.73
Horizontal Downward (c) 0.81 1.37
Horizontal Upward (d) 0.98 2.02
Vertical Downward (e) 1.99 1.16
Vertical Upward (f) 212 2.07
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