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Control systems in machinery equipment provide correction signals to motion units in order to
reduce or cancel out the mismatches between sensor feedback signals and command or desired
values. In this paper, we introduce a simulator for control characteristics of machinery equipment.
The purpose of the simulator development is to provide mechanical system designers with the
ability to estimate how much dynamic performance can be achieved from their design parameters
and selected devices at the designing phase. The simulator has a database for commercial parts,
so that the designers can choose appropriate components for servo controllers, motors, motor
drives, and guide ways, efc. and then tune governing parameters such as controller gains and
friction coefficients. The simulator simulates the closed-loop control system which is built and
parameter-tuned by the designer and shows dynamic responses of the control system. The
simulator treats the moving lable as a 6 degrees-of-freedom rigid body and considers the motion
guide blocks stiffness, damping and their locations as well as sensor locations. The simulator has
been under development for one and a half years and has a few years to go before the public
release. The primary achievements and features will be presented in this paper.

Key Words: Control system simulator (0] A28 A2 0|E), Dynamic characteristics (8 B ), Positioning stage
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Fig. 4(a) An example of a table with bearings (table
mass = 26 kg, bearing stiﬁ’ness:KyO=100x]06,
K¢=200x10%)

we— B, OUtpUt
men B, output

Fig. 4(b) Example of transfer function (xp/F) of table
with different output position (B4, B;}
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Table 1 Comparison of measured roughness data

Js 7.238e-5 kgm?
m; 26.37 kg
Coulomb coefficient 0.04015
Critical velocity 0.6490414
Viscous damping coeff. 0.001187565
P gain (i130) 40000

D gain (i131) 100 ~ 600

I gain (i133) 30000
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