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Development of daily performance test for degradation prevention of machining
centers
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Machine tools are needed to regularly conduct the accuracy testing in
order to keep a high performance. In the test conditions for the machining centers having a linear
axis, positioning tests are most basic. However almost all of the users haven’ t conducted the
positioning test after the delivery. In this study, the goal is to develop a convenient method for
the positioning tests of machining centers using laser speckle patterns captured by a CMOS camera.

The relation between the capture direction of the camera and the position change of the target in
horizontal, vertical is investigated. And the method for resolving the target position change in X,
Y, Z direction is proposed by using the two cameras. In addition, the positional test of a linear
axis has been conducted. As the results, the positioning accuracy can be measured in three
dimensions using the proposed method.
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Table 1 Specification of CMOS camera
Type Misumi
EMVC-IUC300A
Image sensor 1/2”> CMOS color
Resolution 2048% 1536 pixel
Table 2 Laser pointer specification
Type RX-9
Laser device Visible red
semiconductor laser
Laser output ImW (Class 2)
Wavelength 650~655nm
Beam Long dia. 6~9mm
diameter (At Sm)

Table 3  Specification of laser displacement
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Keyence
LK-G30, LK-G3000
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Fig.1 Experimental setup
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Table 4 Specification of XZ stage

Maker AEROTECH
Type ANT130-060-XY
Table dimension 180x 120mm
X-axis stroke 66mm
Y-axis stroke 66mm
Bi directional
+
repeatability * 750m
Uni directional
+
repeatability * 250m
Linearity + 1.5um
Table 5 Specification of laser interferometer
Maker Renishaw
Type XL-80
Linear range as standard 80m
Linear measurement £0.5ppm
accuracy
Linear resolution Inm
Max. travel velocity 4m/s
Dynamic capture rate 10Hz 50Hz
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Fig.2 Experimental setup

3
2
CMOS
600mm
1500
2
10
CMOS
pc=45°
2 CMOS
6
Table 6  Specifications of MC
Maker Makino seiki
Type MSA30
Table dimension 800x350mm
X-axis stroke 600mm
Y-axis stroke 300mm
Z-axis stroke 400mm
Min. command
feed unit 0.001mm
Max. feed speed 10000mm/min
NC FANUC 15-M
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Fig.3  Setup for positioning test of MC
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Fig4  Setup for proposed method and laser
interferometer
JIS B 6190-2
600mm

2000mm

5

5
5
X 1000mm/min
2

(1) CMOS

2

3) 0~40pm + 0.5um

XY

| B =t=75 =fli=060" 45" emplm 307 e 15 |

50

e
[

L¥¥]
=]

[S¥]
=

—_
[}

Calculated target position in X
direction of image X, pum

]

10 20 30 40 50

Target position Z pm

Fig.5 Relationship between target position and
calculated target position on image
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Fig.8 Positional accuracy of X-axis on Z
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Fig.9 Positioning accuracy of X-axis
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