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A Study on the Polishing Machining of Diamond for Jewelry

Woo-Soon Kim*, Dong-Hyun Kim"

1' Abstract |

i

The present study deals with polishing machining of diamond for jewelry using developed automatic polishing
machine that can cut diamond to have 58 facets in a brilliant cutting which has been hardly achieved by a conventional
manually operating polishing machine. Upon the 3-dimensional Sarin M/C test and analysis on the machined diamond
by the developed automatic polishing machine its proportion and finishing turned out to be better than the machined

diamond by the conventional manually operating polishing machine.
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Fig. 1 Diagram of round brilliant cut
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Fig. 2 Ideal cut of the brilliant facets
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Table 1 Specific of developed polishing machine

item sepe.

main power 220V, 60Hz

machine size (mm) 2,000<1470x770

Y-axis max. twist angle (°) 360
Y-axis min. twist angle (°) 0.18
Y-axis up-down distance (mm) 50
X-axis max. driving angle (°) 30
X-axis feed width (mm) 1,500
O-axis max. twist angle (°) 360
©O-axis min. twist angle (°) 0.05

scafe revolution speed (rpm) 2,000-4,000

motion controller 4-axis control
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Fig. 3 Developed automatic polishing machine
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M1 X Pole
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MI : Y-axis wave motor (active angle : 30°)

M2 : Z-axis position motor

M3 : ©2-axis rotary motor

M4 : Ol-axis rotary motor

MS5 : C-axis polishing disk motor

Micro Meter : Pavilion tilting position

Probe : Jewelry touch sensing & polishing degree

Fig. 4 Schematic of diamond polishing machine
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Pavifion polishing

* Index tilting ange 40.75°

+ Index tittirg angle (°

* Mt rotating

Crown teble Face polishing

« M4 olating 45°

= M1 rotating
*Mrolating 9"

1ot Main Face (4) Polighing

« M4 rotating 45°

* Md rotating 225°
Lover girde {16} polishing

Pavilion Corrplete

Croan Mein Faoe polishing

» index tilting angle 34.5°
* Méroteting 22.5°

» M rotating 22,50

Totel judgment

Cown Camplete

Fig. 5 Control sequence angle and motion of polishing

Table 2 Rotating angle of crown

head part Crown
Title Table Bezel Star  |Upper Girdle
Index [[53-57.5(%)| 22.5° 45° *
Number 1 8 8 16

Table 3 Rotating angle of pavilion

head part Pavilion
Title | Lower Girdle | Pavilion Main Culet
Index 22.5° 22.5° *
Number 16 8 1

A(pulse) Ao} HHAl 0 2 #Sto Au, Pulse duty 50%0HA
) 10kHz7H#A 2&7h5810, B A(Pulse) 982 dulrt
o Awst Zhe AojE 93t half step control WAE
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(a) one stone (b) two stone I (c) two stone II

Fig. 6 Profiles on rough diamond by Sarin machine
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(b) Predicted diamond

Fig. 7 Analysis data of diamond with round brilliant type
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AGL Stane 10

Symmetry
Weight B610¢R
Diameter 5.550 mm (5.54 - 5.56)
Diameter Dev (0.4 % tEx VG
Totat Depth 586% [3.26mm VG
Table Size 58% 3.27 mm Ve VG
Crown Angle 325 (323-32.7) | Ex VG
Grown Height 132% [0.73mm VG
Pavilion Angle 40,5 40.2-408) VG
Paviion Depth  [422%  {2.34mm Ex VG
Culet Size 14% Smalt Ex VG
Gitdle Min t44 %  Medium Ex
Girdle Max 216% |Si.Thick Ex
Girdle Deduction 1 Ex VG
StarUpper Ratio 5347 Ex

Proportion Grade|VERY GOOD VERY GOOD
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Fig. 8 Carat and proportion after polishing machining
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Fig. 10 Real photograph of machined diamond
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