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Development of the Horizontal Arm Type Coordinate Measuring Machine
Using Open-Architecture Controller

M. 8. Kim(Mechanical Design Dept. HYU), S. C. Chung(Mechanical Eng. Dept., HYU)

ABSTRACT

Coordinate measuring machines(CMMs) are used to obtain the dimensional information with micron accuracy. This

paper is concerned with the development of the horizontal arm type coordinate measuring machine using open architecture

controller. The coordinate measuring machine considered in this paper consists of three orthogonal axes in the x, y and z

directions. Open architecture controller is used to implement a measuring system which can be fulfill to various needs of end-

users of coordinate measuring machines. The open architecture controller presented here is embodied in personal computers.

The programs and man-machine interfacestMMI) are developed for various measuring conditions. Through the computer

simulation based on the mathematical models of the coordinate measuring machine, control parameters are optimally tuned.

Key Words : Coordinate measuring machine (X% % 7]), Open-Architecture controller (7]%3 ©]7]), Parameter
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Fig. 1 Horizontal arm type CMM
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Power(W) 100 200
Rated torque (Nm) 0.32 0.64
Max. torque (Nm) 0.95 1.91
Torque constant(Nm/A) 0.39 0.49
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Weight (kg) 0.5 1.1
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Fig. 2 Schematic diagram of developed control system
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Fig. 3 MMI of parameter tuning module
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Fig. 4 Performance index function

Table 2 Optimal parameter lists

Natural frequency 82.23 132.36
Damping 0.70 1.28
P-gain 1.365 1.985
I-gain 296.325 68.236
MARE S AXNA B2 Ao Aage §9&
bl Zlolm Fig. S(bye} Fig. 5(c)= #24 A+
AP Y 2YE e AT SHEAE e
Zlolt}
4. HE
ALY FAAANE ol g3t FHY Bl 3
e BEXH7IE ARsAG 5 EFA A A

T 7

EREe A8EE R W BIEAE ALe
o FHY ERY] HTEAHO HFF PTELEHE
MAstg o, thekst 54 3ol H§skr 9lst
of EE Aol 1E ol &3 3 A HEFYY
Aol AlAElE FEEQIc wmE #HEEYV) 9 F
gl g VaR st $eAdi A E 2
& Aol spebulEfiE MG Ekl ok

=gkl

1. S.D. Jones and A.Galip Ulsoy, "An optimization
Strategy for maximizing Coordinate Measuring
machine Productivity, Part 1: Quantifying the Effects
of operating Speed on Measurement Quality”", ASME,
Vol. 117, pp. 601 ~608, 1995.

2. John A. Bosch, "Coordinate Measuring Machine and
Systems", Marcel Dekker, Inc., 1995.

X e e 0 0.
(a) Before parameter tuning

0

(c) Parameter 2: focus on stability
Fig. 5 Response of unit-step velocity command

3. Stephen J. Rober and Yung C. Shine, "Modeling and
Control of CNC Machines using a PC-Based Open
Architecture Controller", Mechatronics, Vol. 5, No. 4,
pp- 401-420., 1995

4. AM. Higginson and S.handley, "The modeling and
Automatic commissioning ¢f a High Precision Co-
ordinate Measuring Machine", Mechatronics. Vol. 0,
No. 3, pp. 261~281, 1997,

- 187 -



