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A Study on the Gem Design of Dan—cheong Natural Stone Inorganic
Pigments Using CAD/CAM
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Professor, Division of Fashion and Jewelry, Gwangju University
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Abstract Based on the natural colors and techniques of Korean traditional Dancheong, the image from
splendor and magnificence is used as a jewel in making ornaments by subjective interpretation of the
researcher. The purpose of this paper is to propose the possibility of using as a jewelry design by
combining the possibilities of various color expressions, the combination of solidity and luster synthetic
resin by utilizing natural pigments and mono images used in Korean traditional monophonic. In this
study, this study presented the possibility of accessing in the life of a modern person pursuing a
lifestyle by introducing a mono image into jewelry design, and at the same time, approaching
ornaments by using traditional materials of the past, modern materials, and digital production methods.

We are looking for a wide variety of jewelry designs to be utilized.
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Fig. 1. Gyeongsangbuk—do Gyeongsan Treasure No.
562 Hwanseongsa Temple Daewonjeon Hall
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Fig. 2. A gemstone of natural stone used as a
dancheong pigment
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Table 1. Pigment and dye distinction

property of

or Contents

Separation

Ochre

Earthiness |Umber : Dark brown natural pigment/
Reddish—brown

Azurite @ Wild honey

Pigment - - — -
Cinnabar : Cinnabar, Vermilion Yellow river
Mineral mercury
Malachite Green
Lapis lazuli @ Azure stone Ultramarine
. |Madder Lake: madder, cardinal red
vegetability —
Alizarin
Dye - -
Carmine : Cochineal, kermes
Animality

Sepia : Cephalopod's ink
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Table 2. Characteristic of natural inorganic pigments

Table 3. Gems condition of pigments

Type color element characteristic
Ancient earliest pigment, Used
. for a variety of purposes other
Cinnabar Red HeS than painting, China (Juju,
Hunan Province) Production
Natural mineral that supplies
Orange, - .
Realgar . AsS the orange color of traditional
main color L.
paintings
Colour varies with arsenic
Orpiment Yellow As2S3 content, The color is shiny and

deep, China (Honam Province,
Unnam Province) Production

Crushing malachite, Pigment

base R .
. made by hand Brightness varies
Malachite Green carbonated v Ti8 .
depending on pigment particle
copper .
size
Dancheong as
Hexachloro |P2cheong as a base '
Prevent rot of wood by insect
benzene, . ..
. . repellent and insecticide,
Celadonite Iron, .
Gray green Production of Neuksungsan
Manganes L
o Mountain in Pohang,

Gyeongsangbuk—do

a mineral that is weak in heat
but has excellent light

Wild honey 2CuCO3-C |resistance to ultraviolet light, An

Azurite Blue u(OH)2 |outstanding color of glass, a
Lapis Lazuli, belonging to a
jewel

Yellow Fe203-3H2 The old'esi'; pigment used in thp

Yellow cave paintings of the Paleolithic

Ochre 0
Age
Mainly used for the addition of

red ocher wooden structures
. Red Fe203 |Corrosion prevention, insect
Hematite

repellent and insecticide life
extension function of wood

), oY, A9, F8 5
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. . Jewelry
B q .
Type e P nature of condition
eHigh UV—transfusion lenses
resistance to tend to have good light
Photoge degeneration of resistance and low
nicity ultraviolet rays or heat ultraviolet transmittance
lamps tends to have poor light
resistance.
. Colour looks different | ®Smaller—particle pigment
Colourin ] .
depending on than larger—particle
g power : .
coloration pigment
R .
Absorpti The degree of moisture When'uolormg, the amount
. of moisture should vary
on that the pigment .
depending on the color to
volume absorbs
express the color.
eThe higher the refractive
index and the smaller the
particles, the greater the
Floor surface not visible reflection, the greater the
Hiding or visible due to the cover—up.
power thickness of the eMixing a small amount of
pigment amalgamation increases
opacity to increase
coverage while maintaining
clarity
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Fig. 4. 4—axis sculpting machine(Left) & machining of
the wax model(Right)
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Table 4. Methods and process of prototyping using
patterns

Production Process

Using illustration program, 3D
shape is designed using 2D
pattern construction and Rhino
CAD.

QM ®c+m =

Create a prototype 3D 4—axis

sculptor (CAM) for design CAD

work files that will be used as
jewelry.

| —+®» DN

Prepare the plaster burial process
by assembling the 3D prototype
WAX result for casting into a
metal flask.

o ™ —+w W

Remove the plaster from cast
metal and trim it for the work of
the stonecolors and synthetic
resins.

O DD P

Complete the finished
dancheong jewelry design pattern
metal plate with stonecolors and

synthetic resins to finish.
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Fig. 6. Natural stone colors and crystal transparent
synthetic resin curing agent
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Fig. 7. Prototype results of dan—cheong
patterned jewelry wusing natural
stone coloring and synthetic resin
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