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Abstract: A large five-axis gantry-type machine performs cutting operations by moving the gantry, along with
a bed. During operation, there are three sources of position (zig-zag) errors: 1) the position difference
between two control motors on the X axis, 2) friction difference from the different column weights, and 3)
torque of the rotating spindle. This study improved the performance of a gantry-type machine by analyzing
these three error sources. We changed the mass of a column in the gantry structure and measured the effect
on the friction result. We also studied the spindle torque influences on the movement performance of the
gantry in relation to the spindle rotation.
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Table 1 Specifications of Renishaw-ML10 Laser

Interferometer
Item Description
Range 40m
Laser frequency accuracy 0.05ppm
Resolution 0.001um
Max. count rate 50KHz
Measurement speed 60m/min

Table 2 Experimental model of 5-axes Gantry type

machine
Part Length(mm)
Guide Rail 820
Column 480
Cross Rail 427
Z axis 362

Fig. 2 Measurement of X1 axis position error



@ AN Zig-Zag 2AF A 159

60

50
40
5 30
5
E
w20
c
o
T 10
=]
o
U,
410 1
20 . ‘ ‘ ‘ ;
0 100 200 300 400 500
Distance (mm)
(a) X1 axis measured 6 times average
2
04
’g‘ 20
§
w40
c
2
3
£ 401
40
-100 T T T T T

0 100 200 30 400 500
Distance (mm)
(b) X2 axis measured 6 times average

Fig. 3 Measured data of X1, X2 axis position error
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Fig. 4 Analysis of the Zig-Zag different weight in Gantry
machine at a column
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Fig. 5 Measurement of the Gantry moving with mass block
at the right column (8kg)
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Fig. 6 X1, X2 axis position error (Gantry moving with
mass block, 8kg)
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Fig. 8 Experimental model of 5-axes Gantry type machine
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Fig. 9 Zig-Zag error measurement for spindle rotation by
Laser Interferometer
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