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A Study on Verification of NC Code of Multi-Spindles Drilling for Tube
Sheet in Heat Exchanger

B. H, Oh" , H. K, Lee", G. E., Yang
ABSTRACT

A verification of multi-spindles drilling NC data is presented. The drilling of muti- spindles can offer
productivity over three times as fast as that of single spindle. The most important things in machining tube sheet
are precision of hole position and machining time. The drilling of multi-spindles has difficulties in controlling
many motors to drive spindles and assign a correspondent number to each spindle. Multi-spindles drilling has
different codes from CNC milling ; many subroutines, assignment of spindle, and so on.

The conventional method, which inspects the NC code of the drilling, is to drill holes on a thin plate or tube
sheet previously. The method results in low productivity because it consumed long machining time and welding
for correction. This paper describes details of multi-spindles NC code and operation of multi-spindles drilling
machine. A verification software of the multi-spindles drilling NC code is developed on the details.
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Fig. 1 Structure of 12-spindles drilling machine
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Table 1 NC codes in 12-spindles drilling machine

code instruction
G - set drill position, move drill
M - set motor number,. drive motor
- call subprogram
P - call subprogram
O - subprogram
S - set spindle number, drilling
N - block number
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Fig. 2 Spindles driven by motors
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Fig. 3 Spindles corresponding to binary values
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Fig. 4 Drilling position in tube sheet
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Fig. 6 Inputs to verify NC data

Fig. 7 An example of 12 spindles drilling

Fig. 8 An example of 6 spindles drilling
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