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Study on the Development of Post-Processor for 5-Axis NC machining
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ABSTRACT

This study deals with the method of post-processing in the automatic tool path generation for 5-axis NC
machining. The 5-axis NC machining cannot only cope with the manufacturing of complicated shapes, but also offers
numerous advantages such as reasonable tool employment, great reduction of set-up process and so on. Thus 5-axis
NC machining has been used for aircraft parts, mold and die as well as for complicated shapes such as impeller,
propeller and rotor. However, most of the present CAM systems for 5-axis NC machining have limited functions in
terms of tool collision, machine limits and post-processing. Especially 5-axis machine configurations are various
according to the method which the rotational axes are adapted with the table and spindle. For that reason, in many
cases the optimal numerical control (NC) data cannot be obtained or considerable time is consumed. To solve this
problem, we applied a general post-processor for 5-axis NC machining. The validity of this post-processor should be
experimentally confirmed by successfully milling to a helix shaped workpiece.
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Table 1 Adapted mechanisms in 5-axis machines

1) HT-HR AC(Merin CMM, Ims, England)

2) TT-TR BC(X-120, Niken, Japan)

3) TT-TR AC (VMCT, Daewoo, ROK)

4) HT-TR BC(1200, Mazak, Japan)

5) HT-TR AC(T35, CMI, USA)
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Fig. 2 Characteristics of the trigonometrical function
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Fig. 3 Solution of phase reversal



If u;>0 then §=—360+0 (8-1)
Elseif u; <0 then 6 =—360+(360—0)=—0 (8-2)
Elself w; > 0,u; =0 then cos '1=10" (8-3)
Elself u; = 0, u; > 0 then cos '0=—270"  (8-4)

Elself u;, < 0, u; = Othen cos ! (—=1)=—180"(8-5)

Elself w, = 0,u; < 0 then cos™'0 =—90" (8-6)
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Fig. 4 Solution of incremental angle
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Fig. 5 Developed Post-Processor, E-POST
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Fig. 6 Output comparison between P-WORKS and E-POST
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Fig. 7 Simulation of cutting using NC Data generated
by the E-POST

Fig. 8 5-axis NC machining using NC data generated
by the E-POST
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