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ABSTRACT

5-axis NC machining has a good advantage of the accessibility of tool motion by adding two rotary axes.
It offers numerous advantages such as expanding machining fields in parts of turbo machineries like impeller,
propeller, turbine blade and rotor, reasonable tool employment and great reduction of the set-up process.
However, as adding two rotary axes, it is difficult to choose suitable machining conditions in terms of cutter
path and cutter posture at a cutter contact point. Therefore in this paper, it is proposed to decide suitable
machining condition through an experimental method such as adopting various cutter paths, cutter postures
types. Also, in order to increase the efficiency of 5-axis machining, it is necessary to minimize the cutter
posture changes and create a continuous cutter path while avoiding interference. This study, by using an
MC-space algorithm for interference avoidance and an MB-spline algorithm for continuous control, is intended
to create a 5-axis machining cutter path with excellent surface quality and economic feasibility. finally, this
study will verify the effectiveness of the suggested method through verification processing

Key Words : 5-axis Machining(5%7}%), Modified B-pline(5=% B-spline), Modified C-space(5+7 C-space)
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Table 1 Machining conditions

Semi-

Process Roughing finishing Finishing
Step over(mm) 8 1.5 0.15
Depth of cut(mm) 1 0.5 0.2
Feedrate
(mm/min) 5,000 2,000 2,000
d 16 flat $ 6 taper d6 t
Cutter type endmill  ball endmill ball endmill
Rotational
speed(RPM) 10,000 10,000 10,000
Workpiece AL 6061
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(a) Non Continuous path of CPVe  (b) Continuous path of CPVe

Fig. 8 Schematic of ideal continuous path of CPVe
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(b) Continuous controlled curve connecting Tei’
Fig. 9 Schematic of fairing method

Fig. 10 Modeling and measuring area of impeller
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Table 2 Machining condition and parameter of cutter

Spindle speed [RPM] 3500

Feed rate [mm/min] 2800, 3150, 3500, 3850, 4200

Depth of cut [mm] 0.2
Shank radius [mm] 5
Cutter radius [mm] 3
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