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Analysis for the Cross Rail Design and the Zig-Zag Motional Error in Gantry Type
Machine
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Recently, the demands of the large scale machine tools gradually increase to machine the large
parts, such as large scale crankshaft, yaw and pitch bearings for the wind power generator and
the vehicle or aircraft components. But the high technology is necessary in order to develop the
huge machine tools. Furthermore, the global market of it has been monopolized by a few
companies. So, we need to develop the large scale machine tools and study its core technology
to rush into the increasing market. In this study, we carried out the researches for the important
core technology of a multi-tasking, machine tool; a large scale 5-axis machine tool of gantry type
for multi-task machining. This study is focused on the design of large size gantry type multi-axis
machine. In the case of large size of machine the cross rail deflection in the X-axis is significant.
To reduce the deflection due to the eccentric spindle head, a special hollow type design in the
cross rail with outside ram is adapted in this study. Also, the Zig-Zag motion in the Y-axis is
inevitable with the gantry geometry, which is by the un-balancing, different motion at the left and
the right columns moving. We tried to reduce the influence of Zig-Zag motion using FEM with
different loading conditions at the left and the right side column.
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Fig. 1 General large gantry type 5-axis multi-working
machine
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Fig. 2 Design of large gantry type S5-axis multi-working
process machine
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Fig. 4 Analysis of the 1% design of Cross Rail using FEM
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Fig. 5 Design change of Cross Rail
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Fig. 6 Analysis of Cross Rail using FEM method
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Fig. 7 Cross Rail with crown modeling
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Fig. 8 Analysis for the final Cross Rail with crown design
using FEM
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Fig. 9 Analysis due to the Zig-Zag motion (Y-axis) in
Gantry machine

RS .
s= Tt Qat (1
f,f}éf,— olumn & IAHA7|I UE dFHL Y %

MR 600mms’ =
o Z (0.19mm 2 WFPo]
Astod A Hdf o]F&= o] 49 Zig-Zag Motion =
7+ g8ttt
Zig-Zag Motion = 7NAst7] 918 WHo= 3
S fsle] FE Aoz, F7} 31F9 YgxE
upte] 7hm s ek A} Fig 10 7 on] ]7_
Column -l 3t5& Hate] = A
% Gantry 9 #F$ ols HA7F 0.19mm
< AT

0.074661
0.059559
0044438
0028316
0.0141%
-0.00092647 Min

Fig. 10 Analysis due to the Zig-Zag motion with a load
added in Gantry machine
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