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(A Study on the Relationship of Surface Shape and
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Abstract

Due to the development of CNC machining
centers and the complexity of machined part
geometry, the ball-end milling became the most
widely used the cutting process. Generally, the tool
runout defined as the eccentricity of a rotating tool
set in the holder involved the spindle runout and
the problem of tool runout generated to remove the
workpiece is a main factor affecting the machining
accuracy. In this paper, the relationship of tool
runout(zero-to-peak, P-K) and surface shape on the
change of cutting conditions is studied and it is
proposed the probability of prediction of surface
shape from the in-process (0ol runout measurements
the

with high response sensor in

ball-end milling.
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Fig. 1 Tool runout and surface shape
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Fig. 2 Experimental set-up

Table 2 Experimental conditions

STDII(HRC18)

Ball End mill (R5, TiAIN
coated, 2 flutes)
60mm
6000rpm, 8000rpm,
10,000rpm, 12000rpm,

14,000rpm
15° , 30" , 4%°

0.3mm

Workpiece
Tool

Tool overhang

Spindle revolution

Inclined angle
| Eepth of cut
Feedrate per tooth
Pickfeed
Environment

0.3mm

1mm

Dry

Horizontal upward
downing

L Tool path
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Fig. 5 Surface roughness at 15°
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Fig. 8 Surface roughness at 30°
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