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Abstract
This research work covers a novel design of the controller system, for precision grinding of small-

size gem stones, used in the Chula Automatic Faceting machine. The Chula Automatic Faceting Machine
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has 4-axis high precision motion control and the other 2-axis for spindle and disc swinging. Various style
or form of gem stones can be obtained from this faceting machine with uniform size and quality.

In this work, a microcomputer with developed software is used to for control the machine.
Practically, the grinding parameters, according to desired form or shape of gem stones, are input to the
developed control software, the whole grinding operations are performed automatically by the software
through the microcomputer equipped with the faceting machine interface. The software is basically
separated in 2 parts; the controller part and the display part. Feedback control theory is used to design
the controller system which feedback controller. The display system is operated based on Windows
operating system. User can either input directly the position and feed-rate of each axis in the program to
control the motion of the grinding process, or input the standard parameters of a gem’s shape in the
automatic faceting window to automatic faceting process. The machine can facet both of symmetry and
dissymmetry shapes depending on parameters input to the software.

Key words: Grinding Process, Automatic Faceting Machine, gem stones
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Pavilion
Facet Angle Index
Pb 45 03-09-15-21-27-33-39-45-
51-57-63-69-75-81-87-93
Pm 43 96-12-24-36-48-60-72-84
Crown
Facet Angle Index
Cb 47 03-09-15-21-27-33-39-45-
51-57-63-69-75-81-87-93
Cm 42 96-12-24-36-48-60-72-84
27 06-18-30-42-54-66-78-90
0 Table
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Time(sec.), Pavilion

Facet | Diamond Lap | Semi-Polishing Lap | Polishing Lap
Pb 0.5 3 4

Pm 0.4 3 4

Time(sec.), Crown

Facet Diamond Lap | Semi-Polishing Lap | Polishing Lap
Cb 0.3 25 25

Cm 0.3 25 25
S 0.3 25 25

T 0.3 5 5
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