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Design of a large span light cross slide control system

Guo Yaowen, Ma Mengxing, Shen Yong

( School of Electrical and Information Engineering, Yunnan Minzu University, Kunming 650504, China )

Abstract In response to the application requirements of a certain research system for a large-span, two-dimensional, lightweight target
motion platform, this project aims to design a lightweight frame based on a cross-slide structure, along with a networked multi-axis motion
control system, to meet the platform’ s requirements for manual control, pre-programmed trajectory operation and third-party computer-
controlled tracking across a wide range of motion. The mechanical component of the platform utilises three synchronous belt slide linear
guide modules to construct a two-degree-of-freedom motion platform. Two 8 500 mm modules are mounted vertically, whilst a 3000 mm
module is fixed to the slides of the two lateral modules, thereby forming a large-span, light cross-slide structure. The control system is
centred on a ZMC304E motion controller, which connects three sets of servo drives and motors via an EtherCAT bus to achieve three-axis
motion control and electrical synchronisation of the two lateral axes. The host and subordinate computer software were developed in C# and
ZBASIC respectively, implementing functions such as manual control, pre-programmed trajectory operation and networked follow-up
control. Based on feedback from the motor encoders and data sampled at regular intervals by the host computer, displacement accuracy tests
and dynamic characteristic tests were conducted. The operational errors, speed and acceleration variations of the three axes under different
displacement commands and specified test speeds were recorded and analysed. The experimental results indicate that the system has an
effective longitudinal travel range of 0—2 250 mm and an effective lateral travel range of 0—7 850 mm, with an operating speed range of
0-1 800 mm/s. Displacement error is controlled within 0. 1-1 mm, and acceleration can reach 100 000 mm/s>. The platform operates stably
and reliably, meeting the technical requirements of research systems for large-span, lightweight and multi-axis coordinated motion control.
Keywords: large span; light cross slide; motion controller; two degrees of freedom; multi-axis motion control; linear guide module; servo
control
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Fig. 1 Simplified model of the light cross slide
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Fig.2  Overall design framework of the control system
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Fig.3  Control scheme of the system
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Fig.4 Partial state transition diagram
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Fig.5 Human-Computer interaction interface of the computer
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Fig. 6 Operation flow chart of the upper-computer software
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Tab. 1 Displacement test data

ik 7l 5L/ mm SRS/ mm 425/ mm
AxisO + 50 49.8 0.2
AxisO + 200 199.6 0.4
AxisO - 150 149. 8 0.2
AxisO - 100 100. 3 0.3
Axisl + 50 50.3 0.3
Axisl + 200 200. 4 0.4
Axisl - 150 149.7 0.3
Axisl - 100 100. 1 0.1
Axis2 + 50 49.5 0.5
Axis2 + 200 199.8 0.2
Axis2 - 150 149.7 0.3
Axis2 - 100 100.2 0.2
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Fig. 7 Local dynamic characteristic curve of axisO
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Fig. 8 Local dynamic characteristic curve of axisl
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Fig.9 Local dynamic characteristic curve of axis2
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