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Abstract

Gems and jewelry export generates one of the top revenues for Thailand. Gems
entrepreneurs are experiencing a shortage of skill workers. It is proposed that automatic faceting
robots can reviate the issue of labor shortage. The aims of this research are to design and
manufacturing an automatic gemstone faceting machine for small and medium enterprises. The
proposed design of an automatic faceting machine has to be able to move independently on
at least 4 axes in order to cut and polish the gemstone as desired. Five functional designs have
been created, based on five key requirements as the following; (1) the machine costs must
lower than two hundred thousand bahts, (2) the resulted gem should have brilliant cut, (3) sizes
of the gems after cutting are about 2-3 mm, (4) the machine can be assembled together on the
existing facet tables and (5) the machine should be fabricated easily. After careful consideration
of all five designs, the second design was selected to be the best automatic faceting machine.
In this design, a dropstick can rotate around the C-axis to set cutting angles. The dropstick can
be turned around the A-axis (360 degree) to set the amount of cutting edges. The depth of the
cut is controlled by the movement in the Z-axis. The concept of this design is simple for
installation and manufacturing. The cutting functionality corresponds to each axis allowing the
user to monitor easily. The working principles of the automatic faceting machine are similar to
the manual faceting used in the present routine work. The machine design was not complicated
which used the linear guide way for moving on the Z-axis. In the experimental fabrication
process, there were many unexpected problems, for examples, poor power transmission in
some axes, getting a proper alignment of the system when the machine was placed on the
existing facet tables, and the size limitations of the machine. Several fabrication procedures
have been developed to overcome numerous challenges. The faceting machine was developed
from version 1 to version 5 until it was sure to work well and then to field test. The results of
the field tests showed that the machine could handle gems as small as 2-3 mm. and created a
brilliant cut of small double sides on each facet. The speed of the automatic faceting machine
depended on the software programme that controlled the machine and quality of the blocked
gems. For a high quality and well prepared blocked gems, the speed of the automatic faceting
machine was 1.4 to 1.7 higher than that of the skill workers. In conclusion, the automatic
faceting machine was achieved to design and fabricate as the project objective. It is
recommended that two automatic gemstone faceting machines can be installed on one table

and one operator can work on four machines simultaneously.



