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The integrity and accuracy of the drilling hole are decided by positional error, diameter error, the
roundness, the straightness, the cylindericity, size of the burr, the surface roundness and others.
Among these parameters, positional error and diameter error have the most important
parameters. The diameter error has been widely studied, but there has been little research done
about the positional error due to the difficulty of measuring it. The measurement of hole location
and diameter would be performed by CMM({Coordinate Measurement Machine). However, the
usage of CMM requires much time and cost. In order to overcome the difficultics, we have
developed a hole location and diameter error measuring device using machine vision. The
developed measurement device attached to a CNC machine can determine hole quality quickly
and easily.
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Fig. 1 Drill hole position error measuring system
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Fig. 2 Drill hole error measuring program

Table 1 The Specifications of machine vision apparatus

Machine vision apparatus Model
CCD Camera Hitachi KP-M20
Frame grabber NI PCI-1405
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Table 2 The Specifications of CNC milling machine

Model
Item HWACHEON | HWACHEON
Hi SUPER-4 |  SIRIUS-2
Table Size(mm) | 1,350 x450 1,300%550
X/Y/Z Axismm) | 950/430/500 | 550/550/1,150
Rapid T
apic traverse 12/12/8 40/40/40
(X/Y/Z)(m/min)
Max. Spindle 10,000 10,000
Speed(rpm) ’ ’
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Fig. 6 Test of y axis accuracy
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Fig. 7 Test of y axis accuracy
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Fig. 10 CNC Machine for accuracy measuring

Table 3 The position error and backlash of CNC machine

CNC Position error Backlash

Machine X(ym) Y(ym) X(pm) | Y(um)

HWACHEON
L+ L+ 7. .

Hi SUPER-4 Max.+1 | Max. 2 |Max. 7.7 |[Max 36.5

W
HWACHEON Max. + 0.4|Max. + 0.4| Max. 1.5 | Max 6.0

SIRIUS-2
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Fig. 11 The accuracy measuring of CNC machine
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Fig. 13 Center error(HSS Stand., No Centerdrilling, 24)
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