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CHAPTER I 

NATURE OF THE PROBLEM 

Introduction 

The era of plastics is underway. The accelerated development 

of these materials has excited the interest of industrialist, consumer, 

and, more recently, the artist. Industrial leaders see in plastics the 

key to the industrial renaissance. To the public, plastics promise a 

fascinating, more comfortable world of conveniences. For the artist, 

a versatile, flexible family of materials awaits experimentation. No 

other product of creative chemistry has excited so much interest. 

Contemporary exploration of plastics' strange potential has 

profound implications for the creation of new art forms. Plastics 

have their own special identity and need not be considered as a 

substitute for other materials. The properties of plastics offer com-

pletely new ways of expression. They unfold new horizons for the 

artist. The range of application of this new medium seems almost 

limitless, and indeed, new techniques of using it are being found 

every day. 

Increasing numbers of artists are exploring the possibilities 

of this challenging material. These artists have contributed a new 



form of polychromal sculpture, three-dimensional and translucent 

painting, jewel-like mosaics and panels, frozen fluidity in small hand 

forms, and many other forms of art. 

Unfortunately, with the exception of mass-produced costume 

jewelry, there has been little exploration of the use of plastics in 

jewelry making. Until recently the emphasis has been so closely 

focused on the commercial aspects of costume jewelry that little 

attention was given to the possibility that plastics might be used 

effectively as a means of individual artistic expression. 

The Problem 

This study was designed to provide information concerning 

polyester resin as a material for jewelry making. The primary purpose 

was to explore the inherent design potential of the material. The 

secondary purpose was to develop processes which create an artistic 

form for jewelry sustained by a poetic tone based on the fluid and 

translucent qualities of the material. 

The problem was limited to experiments performed with various 

molds, color applications in relation to light and illusions of spatial 

depth, and designs of free forms which allowed the material to speak 

naturally. No attempt was made to produce a finished piece of jewelry 

because this would have led to problems outside the scope of this paper. 

However, an effort was made to show that polyester resin is a material 



that is not limited to mechanical and uniform production of costume 

Jewelry, but also has aesthetic potential as a material for individual 

artistic expression in jewelry making. 

Related Literature 

This Investigation is concerned with the use of polyester resin 

as a material for jewelry making. In order to provide a frame of 

reference within which the findings of this study might be better under-

stood, the broad field of plastics was reviewed. 

The literature concerned with plastics may be grouped into three 

categories: (1) the historical background of plastics; (2) professional 

literature, which includes the many articles in technical journals 

concerning plastics in industry; and (3) professional literature con-

cerning the use of plastics as an art medium. 

This report does not summarize the literature available in the 

first and second catagorles because, despite the historical and indus-

trial significance of the problem, the Investigator does not consider 

it relevant to this report. An attempt is made, however, to present 

adequate summary of professional literature concerning the use of 

plastics as an art medium. This analysis of related literature is divided 

into three parts; (1) the nature of plastics; (2) the use of plastics in art 

forms; and (3) the use of plastics in jewelry making. 



The Nature of Plastics 

For many years 'plastic" was used only to describe various 

materials which could be easily molded or changed in shape by pressure. 

Such materials included clay, rubber, and some metals. But in time a 

new industry was born, and products were made from various substances 

put together in chemical laboratories. The industry chose the name 

"plastics" because at that time many of its products were molded. 

According to Allcott (1, p. I), the term "plastics" has been adopted 

to designate a wide range of synthetic materials which, although not 

plastic by the time they reach the consumer, are in a plastic form at 

some stage of their manufacture. 

Plastics include thousands of materials which differ among them-

selves as markedly as metal does from glass or rubber from wood. 

Simonds and Church (25, p. 1) state that the term "plastics" gives no 

more specific information about a material than does the term "metal." 

Cook (8, p. 2) concurs that "plastics'' is sometimes a misnomer. 

Some of the confusion about plastics stems from the fact that 

there are so many materials, so many combinations, and such a pro-

fusion of trade names and unpronounceable scientific terms used to 

describe them. The field of plastics becomes complicated with the 

realization that identical elements which form basic compounds can 

be chemically manipulated to form a number of unrelated products. 

Newman (20, p. 76) discusses the fact that there are many types of 



plastics and that each type can be produced in many forms, thus extend-

ing the variety of application in an overwhelming manner. 

The multiplicity of forms and compositions makes it difficult to 

describe specifically each type of plastic. Chemical composition and 

physical properties are the principle criteria for classifying plastics. 

The chemical composition of plastics is based on a process 

called polymerization. In this process, individual molecules are mad© 

to link together in various combinations to form new materials. Simonds 

and Church make the following statement concerning composition of 

plastics: 

The molecules of plastics are composed principally of 
carbon, hydrogen, oxygen, and nitrogen. These are derived 
from petroleum, coal, salt, air and water. The properties of 
plastics depend to a large extent on the size and shape of the 
molecules of which they are composed. In the early stages of 
manufacture most plastics are monomers; that is , they are 
composed of small, single molecules; but under the influence 
of heat, or of heat and pressure, or of chemical catalysts, 
these small molecules combine to form complex molecules 
which become solid or semi-solid structures (25, pp. 4-5). 

Swanson gives the following explanations of the relationship 

between the molecular structure of plastics and their reaction to heat: 

In the formation of plastics, many atoms are combined 
to form molecules. Each atom is joined to the next by connect-
ing links called valence bonds. Their structure is chain—like. 
In thermoplastics, the atoms in molecules are joined end to 
end into a series of long chains, each chain independent of 
the others. When subjected to heat the individual chains 
slip, causing plastic flow. When the plastic cools, the chains 
are once again held firmly, but with subsequent heating, slip-
page once again takes place. 



The structure of thermosets is also chain-like and, 
before molding, very similar to that of thermoplastics. The 
curing or hardening process (usually during molding) consists 
of the formation of cross links between adjacent molecules, 
resulting in a complex inter-connected network. These cross-
bonds prevent the slippage of individual chains thus preventing 
plastic flow with the addition of heat (30, p. 118). 

Physically, plastics are divided into two basic types according 

to the hardening method used. One type—thermosetting materials such 

as phenolics, polyesters, and silicones—hardens and cures under heat 

pressure to a permanent solid. Thermosetting materials cannot be 

re-softened. The other basic type—thermoplastic materials such as 

cellulosic, acrylic, vinyl, and stryene products—assumes a rigid or 

semi-rigid form upon application of heat or pressure. Since no chemical 

action occurs with these materials, the thermoplastics can be reheated 

and shaped at their softening point. 

A consideration of the chemical composition and physical prop-

erties can provide insight into the diverse characteristics of plastics. 

Although each of the basic plastics has characteristics in common with 

the others, it also has properties that are unique to itself. 

According to Schneller (24, p. 44), the inherent characteristics 

of plastics offer many possibilities in structural application. Plastics 

possess lightness of weight, a high strength to weight ratio, resistance 

to corrosion and wear, controllable thermal and electrical resistance, 

complete color penetration, and ease of formation. Their properties 



can be easily modified by molecular arrangement, pigmentation, or 

fusion with other materials. 

Newman (20, p. 75) states that few natural substances converted 

by mankind can offer the multiple advantages of light weight with 

strength, stiffness or flexibility, a variety of texture and color, and a 

range from transparency to opacity. De Dani (11, p. 15) feels that the 

new design concepts in plastics soon will become as familiar as the 

conventional methods in metal construction. 

Since there are plastics that are as clear as glass, as tough as 

steel, as light as aluminum, as soft as rubber, and plastics that can 

be spun into delicate fibers or formed into large, complex structures, it 

is easy to see that this is a family of materials with great possibilities. 

The Use of Plastics in Art Forms 

The use of plastics has created a new media of expression in art 

forms. Since the working rules have not been frozen into immutable 

dogma, there are great experimental potentialities. The intrinsic struc-

ture of plastics has not been articulated. Each artist mentioned in the 

following section has found, in his personal, unique way, the highly 

individual and versatile range of plastics expressive potential. 

The following statement by Newman indicates a trend toward the 

acceptance of plastics as a means of individual artistic expression: 



The qualities of plastics, a variable flexible family of 
materials, unlike substances we have lived with for centuries, 
are new and sometimes unparalleled in nature. They have a 
caliber and character of their own. There is no valid precedent 
for their use. It is their unusually plastic formable quality 
that makes a natural material for the artists' studio as much 
as marble, bronze, clay or iron (20, p. 1). 

The increasing experimentation of the use of plastics in areas of 

painting, weaving, mosaics, and sculpture seems to indicate a growing 

acceptance of this new art material. Mills (17, p. 1) states that acrylic 

synthetic resins have been mixed with pigments to produce a range of 

colors which constitute one of the only new media to have been intro-

duced since the evolution of oil painting in the fourteenth and fifteenth 

centuries. These acrylic synthetic resins have definite characteristics 

of their own and open new fields of exploration and experimentation by 

the artist. Newman (20, p. 3) points out that the painter who works 

with polymer media discovers a greater freedom in the use of colors, 

mainly because there are no discoloring binders and drying time is 

reduced. Pigment also is no longer the only colorant. Sand, paper, 

metals, and other materials are endless sources for color and texture 

with plastics. 

Moholy-Nagy (18, p. 164) discusses the adaptability of plastics 

in "Light Painting." Through heating, the thermoplastics become 

pliable so that compound curvatures, concave and convex shapes can 

be created. The result is the constantly changing relationship between 



the painting and the clear background and the introduction of highlights, 

shadows, and reflections. 

Exploration of the nature of plastics by various artists has brought 

out unique properties of the material in relation to light, color, texture, 

and form. Anderson (4, p. 8) reports that for the past few years Zahara 

Schatz, a recognized painter and sculptor, has been making provocative 

new art forms in plastics. She works exclusively in Plexiglas, an 

acrylic plastic. Some of her most interesting pieces are made by 

twisting and drawing up the malleable plastic, while it is hot, into 

suggestive and unconfined shapes. She makes use of light and illu-

sions of spatial depth as an integral part of her compositions. 

According to De Swart (6, p. 15), perhaps the most interesting of 

its many unique properties is the acrylic plastic 's quality of transmitting 

light. He has concluded that the intensity of light is less diminished 

passing through colored plastic than any other medium except glass. 

He also believes glass tends to break down the fine gradations of color 

that are possible with plastics and that the most spectacular effect that 

can be obtained with plastics, which cannot be obtained with glass, is 

the exploding of color inside plastics. De Swart gives the following 

statement concerning his research: 

My studies with clear plastics directed me toward extremely 
simple forms that one looks through instead of at . Not the form 
itself, but the world seen through it is disciplined and composed 
into desired harmony. With this technique I found a new freedom. 



Optical phenomena not possible with glass could be achieved 
with the new plastics (6. p. 15). 

Koblick (7, p. 49) has set a pace of quality design in the use of 

acrylic plastics as an art material. She states that most plastics were 

developed as substitutes for other materials, and frequently a rigid 

imposition of design standards from the original materials were carried 

over as well. In order to overcome the concept that acrylic materials 

were chiefly used to simulate glass, she experimented with the organic 

nature of the material, thereby bringing out its inherent qualities. She 

concluded that acrylic plastics are extremely responsive materials and 

provide new sources for expressing design ideas. 

Hallman (14, pp. 19-20) has found that transparent materials in 

the form of acrylic plastics have an interesting potential in weaving. 

They can be dyed almost any color and textured by using solvents or 

abrasives. Hallman says that the introduction of transparent, colored 

masses into weaving adds another dimension to the possibilities of 

artistic expression. 

Newman (20, p. 18) discusses transparency and color in the small 

plastic hand forms created by Joyce and Edgar Anderson. She states 

that they capture a plastic fluidity in these small hand forms by freez-

ing color as it flows in the plastic liquid, not with ice, but with 

catalyst-generated heat. 
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The varied use of plastics in art forms seems almost limitless. 

Norman (21, p. 34) has developed what amounts to a new art medium 

that he calls "endomosaic," in which unusual teeserae are cast in 

liquid plastic and sandwiched between sheets of plexiglas. The result 

has a dimension of moticm and a refraction of light in all directions. 

The strange optical properties of plastics are evident in these mosaics. 

Plastics were brought prominently into sculpture by the Construc-

tivists. Lynton makes the following statement concerning Naum Gabo's 

exploration of plastics: 

The development of plastics came to the aid of Naum Gabo, 
and it is in a long series of constructions based on this versatile 
material that his career finds its climax. Here, sculpture with-
out ceasing to be apprehensible as a physical object, achieves 
an extraordinary fluency and lyricism—light and space are 
brought into expressive play (16, p. 130). 

Another important sculptor of this period was Antoine Pevsner 

who used this same translucency of plastics to stress lightness in his 

compositions. Plastics provided a means of space representations 

without use of solid forms. 

According to Moholy-Nagy (18, p. 235), transparent plastic, 

molded or shaped by hand, is a new enrichment of contemporary sculp-

ture. Though we have had transparent material for ages (glass), its 

handling was rather difficult. There have been very few important glass 

sculptures. Thermoplastics can be handled more easily than glass; 

they can be bent, warped, rolled, and cut. 
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Percy (22, p. 37} states that the properties of glass fibre rein-

forced polyester resins offer completely new ways of expression for 

the sculptor. He expresses no doubt that cold casting in metal and 

glass fibre reinforced polyester resins are bringing about a revolution 

in sculpture and may prove to be the herald of a more extensive use of 

polyester resins in the near future. Newman (20, p. 138) agrees that 

polyester resin has great potential in sculpture. She emphasizes the 

unusual effects that can be achieved with light, color, and texture. 

Allumbaugh (2, p. 36) states that polyester resin is the most effective 

of the plastics for developing original approaches to sculptural tech-

niques established by other materials. 

Among the prominent contemporary sculptors working in this 

medium are Robert Mallary, Leo Amino, James Kearns, Frank Gallo, 

Hillis Arnold, John Baldwin, and Zahara Schatz. Others, too numerous 

to mention, are exploring the potential of polyester resin. The growing 

recognition of plastics in the art world is evident by the increasing 

number of art forms in plastics that are on display in various galleries. 

In summary, it appears that explorations of contemporary artists 

in search for new directions in developing forms and techniques in the 

use of plastics have been fruitful. There is wide agreement that this 

is a remarkable medium for the artists who wish great degrees of 

fluidity and transparency, new methods of handling space and light, 



13 

greater freedom in the use of colors, ease of handling, and design 

potential based on the inherent qualities of the material. 

The Use of Plastics in Tewelry Making 

In order to determine the possibilities of plastics as materials 

for jewelry making, it was necessary to consider the relationship of the 

materials to contemporary trends in jewelry making. Writers in the pre-

ceding section are in agreement concerning the adaptability of plastics 

as a material for sculpture and other art forms. The following section 

will focus briefly on contemporary American jewelers* consideration of 

methods, the realm of sense perception, and the exploration of plastics 

as materials for jewelry making. 

Slikva (28, p. 19) states that the great achievement of con-

temporary American jewelry is that it has broken away from the eight-

eenth century and definitely allied itself with the forms and trends of 

modem sculpture and modern design. She feels that it is a wide open 

field with as many styles as there are makers and that it should be that 

way. Brynner (26, p. 33), Feldman (13, p. 394), and Eikerman (12, 

p. 41) concur that in contemporary jewelry, there is a greater element 

of sculpture than ever before. 

Cutter reports that Walter Schluep considers himself a sculptor 

working in miniatures. Schluep advocates simplicity and the elimi-

nation of unnecessary details and over-refined surfaces in jewelry. 
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He rejects complicated ornamentation such as covering whole surfaces 

with tiny jewels. 

It seems that casting has become a popular method among con-

temporary jewelers. An annual survey of modern American jewelers 

indicates a renewed interest in lost wax casting (3, p. 24). Casting 

is especially suited for making jewelry which has a three-dimensional 

quality. It is used by jewelers who are involved with sculptural design 

values. 

Radokovich makes the following comment concerning the three-

dimensional effect in jewelry: 

I have a very strong feeling that forms for jewelry need not 
be flat. There's a whole dimension that adds richness to it, and 
when a person moves, you see a piece from different angles, and 
it becomes a different piece each time you see it (27, p. 25). 

Krevitsky (15, pp. 10-12) gives examples of the sculptural 

approach to jewelry making. He writes that Robert Winston has termed 

his jewelry "wearable sculptured jewelry," and Christian Schmidt's 

cast jewelry is said to take advantage of the sculptural characteristics 

of casting. 

According to Story (29, pp. 11-12), casting utilizes the fluidity 

of certain materials which offers many possibilities for effects which 

cannot possibly be achieved through fabrication. 

It appears that twentieth century jewelers are concerned with 

the realm of ideas and abstract concepts. The emotional impact, the 
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inner intensification of subjective feelings, is stressed rather than 

just a casual view of the jewelry. Dali (10, p. 14) states that his 

jewelry is created to please the eye, uplift the spirit, stir the imagi-

nation, and to express convictions. He feels that without the presence 

of spectators, the jewels would not fulfill the function for which they 

came into being. Brown (5, p. 32) reports on Henry Shawah's conten-

tion that jewelry should complement the passions and prevailing spirits 

of its wearer and draw responses from the psyche when it is worn. 

Von Neumann (31, p. 200) believes that the concept of individual 

statement is very important in jewelry. He implies that jewelry should 

be as personal as the imagination, and that it can be as freely experi-

mental as any other art form. Von Neumann makes the following state-

ment concerning imaginary visual experiences in jewelry: "It needs only 

to capture the attention, then stimulate curiosity and allow for leisurely 

contemplation of its uniqueness. It must, above all, be stimulating 

enough to bring attention to itself again and again (31, p. 200). 

Radakovich (27, p. 28) states that jewelry must have an overall 

shape and unity that you can see immediately—uncluttered in basic form. 

She implies poetic tone in jewelry with the following statement: 

When you look at it more closely there are areas in it that 
are very highly developed—that are rewarding—and you have the 
feeling that you must see more of it, that you haven't seen it all 
when you first looked at it, that there's this detail here and this 
subtlety there, but they must not be so dominant that they inter-
fere with the piece as a whole (27, p. 28). 
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It seems that one function of contemporary jewelry is to render 

sensuously by colors, tones, textures, and designs, the meanings and 

subtle sensations which cannot adequately be verbalized, but symbol-

ized in artistic forms. It is apparent that contemporary jewelers con-

sider the emotional response to perceptual stimulation an important 

factor in modern jewelry. 

Reports in literature which concerns contemporary trends in 

jewelry making point to the importance of an experimental attitude 

toward the materials. Moore (19, p. 17) states that there is a definite 

trend in modern jewelry toward basic materials. Schneller (24, p. 13) 

emphasizes that both an experimental attitude and truth to the material 

are important factors when considering the suitability of a material for 

expressing an idea. De Swart (6, p. 12) suggests that design in its 

broadest sense encompasses not only form, color, and line, but the 

techniques and properties of new materials. 

According to Von Neumann (31, p. 8), of all the materials avail-

able to the jewelry designer-craftsman today, none contains so much 

potential as the plastics. He states that plastics have such a variety 

of characteristics that some types can always be found that are suit-

able for serious decorative forms. He adds that an imaginative crafts-

man may find an infinity of worth-while jewelry application in 

polyesters. 
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Winebrenner (33, pp. 160-161) concurs that the recently intro-

duced liquid plastics offer possibilities for jewelry making quite apart 

from the mass-produced costume jewelry. Peterson (23, pp. 25-25), in 

commenting on the use of plastics in jewelry making, says that no other 

material is so typical of the nine teen-sixties fashion. 

Although the literature points toward the possibilities of plastics 

as a material with inherent potential for jewelry making, very little 

experimentation has been done in this area. There are a few artists 

who have used plastics in combination with other materials. These 

experiments have been limited to embedding materials such as brass 

and silver wire, fibers, and stones in the liquid plastics. 

It would appear that this is an area awaiting further experimenta-

tion. The present study was designed to contribute information con-

cerning the use of one of the plastics, polyester resin, as a material 

for jewelry making. 

Definition of Terms 

For purposes of clarity the following terms will be defined by the 

writer with reference to meaning in this particular study: 

Accelerators are chemical additives that speed the polymeriza-

tion. The term promoters is synonomous. 
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Catalyst is a substance which, when added in minor proportion, 

accelerates a chemical reaction in the polyester resin causing it to 

harden. 

To cast is to form plastic material into shape by pouring it into 

a mold and letting it harden without applying external pressure. 

Casting is the term describing the finished product. 

Colorants are substances, generally of metallic oxides, that are 

added to polyester resin in the form of pastes or dyes to produce a 

coloring. 

Crazing is the developing of fine cracks on the surface layer of 

the plastic—sometimes extending into the body of the material. This 

condition results from overexposure of the material to elevated 

temperatures. 

To cure is to change the properties of a plastic by chemical 

reaction, usually accompanied by the action of heat or catalyst, or 

both. This is characterized by the transformation of the resin from a 

liquid to the solid state. 

Cur® time is the time required for liquid resin to reach a cured or 

polymerized state after the catalyst has been added. 

Exothermic heat is the amount of heat given off in the chemical 

reaction of the catalyst with the resin. This is referred to as the inter-

nal heat occuring during the curing process. 
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Gel is a stage of partial cure of the resin. It is a semi-sol id 

jelly-like form similar to gelatin in consistency. Gelation stage of the 

resin is also used. 

Gel coat is a thin surface coat, either colored or clear, of prop-

erly cured resin. It is usually cured rapidly by the addition of increased 

amounts of catalyst. The terms surface coating and highly catalyzed 

resin coating are synonomous. 

Gelation time is the term used to describe the interval between 

mixing in of the catalyst and the initial thickening of the resin. 

Latex is a solution used for mold making. It is composed of fine 

particles of rubber or rubber-like plastics suspended in water. 

Mold is the cavity or negative form into which the resin is poured 

and from which it takes its form. 

Release agent is the lubricant used to coat a surface in order to 

prevent the resin from adhering to the mold. 

Sealing agent is the agent used to reduce the porosity of the 

absorbent mold. 

Shrinkage is the thermal contraction occuring during the curing of 

the resin and thus reducing the volume of the plastic. 

Solvent is a chemical that will dissolve or remove a particular 

plastic from the surface of a tool or mold. 
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The next chapter will describe the materials selected for this 

study and will outline the methods and procedures that were used with 

the material, polyester resin. 
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CHAPTER II 

MATERIALS, METHODS, AND PROCEDURES 

In the preceding chapter, the literature on the use of plastics as 

an art material was reviewed in light of the problem under consideration. 

In this chapter the materials, methods, and procedures will be 

discussed. 

Description of Materials 

The Resin 

Polyester resin is a thick, viscous casting syrup which cures from 

a liquid to a solid with the addition of a catalyst. Most commercial 

products contain a fixed amount of chemical accelerator which acts on 

the catalyst to reduce the gelation time. This was an important con-

sideration in the selection of a polyester resin product because the 

study required samples that could be cured at room temperature within 

a reasonable length of time. The product Natcol NL-410 All Purpose 

Clear Casting Resin was chosen. It is a clear resin suitable for small 

castings. This resin contains an accelerator which gives it the advan-

tage of a rapid cure time. 

24 
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A similar resin supplied by Cadillac Plastics was tested. Both 

products were suitable; the final selection of Natcol NL-410 was based 

on the lower cost of this material. 

The Catalyst 

The catalyst, methyl ethyl ketone peroxide, was supplied with 

the Natcol NL-410 resin. The catalyst is provided in a plastic bottle 

which serves as its own measurement device. The neck of the bottle 

has a minute hole that allows one drop of catalyst to leave the con-

tainer as it is squeezed. The bottle can be recapped to prevent toxic 

vapors from escaping into the room. 

The Colorants 

The colorants for polyester resin were dyes which were available 

in a wide range of hues. The Natcol Poly Dyes, characterized by excel-

lent clarity and translucency, were selected for this study. These dyes 

did not present any technical problems as they were prepared in a liquid 

form and were easily measured with an eyedropper. Bronzing powders, 

aluminum foil, paraffin, tissue paper, glass threads, crushed glass, 

India ink, and acrylic paints were also used as colorants for the resin. 

The Molds 

Molds were constructed of materials rigid enough to keep their 

shape in use . Three types of materials were used. Porous materials 
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included plaster of Paris, clay, and wood. Non-porous materials were 

glass, paraffin, and glazed clay. Flexible materials consisted of liquid 

latex, aluminum foil, waxed paper, and polyvinylidene chloride film. 

The Release Agents 

Release agents were used for lubricating the molds. Hard carnuba 

wax, paraffin, liquid soap, petroleum jelly, and castor oil were selected 

because the resin would not adhere to these materials. Sealing agents 

used to reduce the porosity of the mold materials were paraffin, shellac, 

or krylon spray. The sealing agents, except the paraffin, were coated 

with a release agent to prevent the resin from adhering to the mold 

surface. 

Equipment 

Devices used for measuring the resin were metal measurement 

spoons, polyethylene measurement bottles, and eye droppers. Tooth 

picks, tongue depressors, and glass stirring rods were utilized for 

mixing the resin. Waxed paper cups made economical mixture con-

tainers . Disposable materials were used to reduce the need for 

cleaning with toxic solvents. 

Solvents 

Solvents are chemicals which dissolve polyester resin in the 

liquid state. Acetone, methyl alcohol, and denatured alcohol were 
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used in this study. Tools, work areas, arid molds were cleaned with 

these solvents. Placement of spoons and eye droppers in denatured 

alcohol prevented the catalyzed resin from hardening until they could 

be cleaned. 

Safety Precautions 

Polyester resin will burn. However, it is a self-extinguishing 

material when it is withdrawn from a hot flame. The major safety pre-

cautions are taken in handling the catalyst, the dyes, and the solvents. 

Extreme care should be taken to protect the eyes from any contact with 

these materials. Prolonged breathing of the vapors of these particular 

ingredients can be toxic. The materials should be prepared in a well-

ventilated room. There is a sweet odor to polyester resin which pene-

trates a great area as it cures and often remains for an entire day. This 

odor is not harmful to breathe, but it causes headaches or nausea in 

certain sensitive individuals. 

Methods and Procedures 

The materials and the safety precautions which should be taken 

when using them have been described. The methods and procedures in 

this study will be divided into three sections: (1) resin and catalyst; 

(2) fabrication of molds; and (3) colorants. 
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Resin and Catalyst 

All polyester resins liberate an exothermic heat during the curing 

process. The rate of liberating the heat is determined by the amount of 

catalyst used in proportion to the volume of resin as well as the temper-

ature within the room. Increasing the volume of resin means that there 

will be an increase in heat generated during the curing process, and 

since it is not conducted away (polyester resin is a poor conductor of 

heat), two problems can occur; there will be crazing and shrinkage of 

the resin. The temperature of the curing process must be lowered for 

larger castings by reducing the amount of catalyst used in proportion 

to the resin. Table I gives the tested resin-catalyst proportions used 

in this study. It can be noted the thicker castings require less catalyst. 

The same resin-catalyst proportions could not be used in the 

thinner castings, pastes, and surface coatings due to the reduced bulk. 

Atmospheric conditions are known to inhibit the cure of polyester resin, 

and the casting must be protected from exposure by sealing it off during 

the curing. The surfaces of the thinner castings remained tacky due to 

improper cures. The increased amount of catalyst far the thinner cast-

ings insured harder surface coats and a more rapid cure. A thin layer 

of polyester resin will need more catalyst because it loses its heat 

more easily on the surface. This loss of heat from the surface will 

cause the surface cure to take place last, as the internal heat will 

cure the inside more rapidly. The proportions as shown in Table I 
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insured proper cures for these thin castings. The gelation time as 

shown in Table I indicates that the smaller castings will begin to 

thicken very quickly after the catalyst is added, as will the thinner 

surface coats. 

TABLE I 

RESIN—CATALYST PROPORTIONS 

Large Casting 
(1 in.—2 in.) 

Small Casting 
(1/4 in.—1/2 in.) 

Surface Coat 

Vol. of Resin 2 T. (1 oz.) 2 T. (1 oz.) 2 T. (1 oz.) 

Catalyst 4-6 drops 10 drops 20-30 drops 

Room Temp. 70° F. 70° F. 70° F. 

Gelation Time 30-45 min. 15-20 min. 10-20 min. 

The curing process is controlled by room temperature and humidity 

as well as the amount of catalyst added to the resin. The room tempera-

ture of 70° F. was recommended by the commercial resin company whose 

product was used in this study. A temperature gauge was kept in the 

room during the experiments. Samples cured at 70°—75° F. had smooth 

hard surfaces. The samples placed outdoors for curing at 80°—90° F. 
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were l e s s satisfactory since excess ive crazing occurred even when 

identical resin proportions were used. In air-conditioning—tempera-

tures below 70° F . , the samples remained tacky for several days before 

they cured to a hard surface. There was no attempt to control the 

humidity, which inhibits the polymerization of the resin, except by 

using an air-conditioner and avoiding casting during inclement weather. 

A method was needed for determining the amount of resin to be used 

for each casting. Each mold was poured individually so that it was 

necessary to mix only the amount of material essential for the immediate 

work to be done. At this stage not all of the mold designs had been 

completed, so arbitrary s izes were established. Generally the infor-

mation on resin proportions was given in square inches and s izes beyond 

the scope needed. This information was devised to expedite figuring 

the proportions for each casting. (See Table II.) The figures were 

determined by measuring the diameters of two different waxed paper cups. 

TABLE II 

RESIN VOLUME USED FOR VARIOUS MOLD DIMENSIONS 

Volume of Resin Mold Diameter Depth of Cured Resin 

1 T. 1 -1 /2 in. 1/4 in. 
2 T. 1 -1 /2 in. 1/2 in. 
2 T. 2 - 1 / 4 in. 3 /8 in. 
4 T. 2 - 1 / 4 in. 3 /4 in. 
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The resin volume was poured into the cups. After the samples had cured, 

the depth of the resin was measured. These dimensions were suitable 

for all the samples cast in this study. 

Fabrication of Molds 

Molds were constructed to contain the polyester resin while it was 

curing. Only one-piece molds were fabricated. Depending on the mater-

ial used, the molds were either rigid or flexible. Three groups of mold 

materials were utilized: porous, non-porous, and flexible. 

Porous materials.—Plaster of Paris molds were prepared using the 

following method. A form was modeled in paraffin. From this positive 

torn, the mold or negative was produced. The procedures were as fol-

lows: (1) successive coatings of plaster were brushed over the form 

until sufficient thickness (one-half inch to one inch) was obtained to 

assure adequate strength; and (2) a shallow box was filled with wet plas-

ter, and the wax positive form pushed into the material before it was set. 

The molds were allowed to dry for several days and then were 

placed in an oven for two hours at 150° F. This assured removal of the 

moisture from the plaster before they were sealed. The molds were 

checked for undercuts (points at which the positive surfaces of the mold 

are turned inward, preventing easy removal of the casting). These edges 

were scraped or filed down. 
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Sealing the porous molds was accomplished by applying two or 

three coats of shellac at fifteen minute intervals until the surface was 

sealed. The shellac reduces the porosity of the plaster surface. A 

heavy coat of carnuba wax was then applied. This wax coating was 

renewed before each casting. The plaster molds were suitable for many 

castings. 

Pottery clay was used as the second porous material. Three shal-

low clay molds were shaped from the wet clay. One mold was filled 

with resin while the clay was wet. The second mold was dried thor-

oughly before the resin was poured. The third mold was fired to a 

bisque state and coated with hot paraffin before using the resin. In the 

first procedure, using wet clay, the resin adhered to the clay. It was 

possible to move the casting by crumbling off the clay. Residue of the 

clay still remained on the resin surface. The moisture in the clay 

caused the resin to have a clouded appearance. The resin completely 

adhered to the dried mold which was used in the second procedure and 

could not be removed. In the third procedure, the resin was easily 

released from the lubricated bisqued mold, but the casting had a slight 

paraffin film over the surface. The bisque procedure was repeated using 

shellac as a sealant and carnuba wax as a release agent. This produced 

a clear hard-surfaced sample, 

Wood was the third porous material to be utilized for a mold. 

Shallow depressions were carved into the soft pine. The mold was 
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sanded before the sealant (two coats of varnish) was applied. It was 

then waxed and polished. The resin was easily removed after it was 

cured. 

Non-porous materials.—A glass container was used for a mold. 

A pyrex dish or glass tube was found to be suitable. A lubricant was 

required for this material since polyester resin will adhere to the glass. 

Petroleum jelly was rubbed on the surface of the glass before filling it 

with resin. The exothermic heat was retained by the glass material. 

The procedures used to dissipate this concentrated heat were to wrap 

the mold in wet paper toweling or to seal the mold in aluminum foil and 

immerse it in a shallow bowl of water. The aluminum foil protected the 

resin from the water. Very small amounts of water, if they reach the 

resin surface, will inhibit the curing process and give the resin a milky 

appearance. 

Paraffin was melted over a low fire and poured to a depth of three 

inches in cardboard containers. This depth allowed sufficient material 

for carving a concave shape in the paraffin. It was found that paraffin 

had a tendency for flake-fractures. In order to prevent the flaking of 

the paraffin during carving, the tools were heated over an alcohol lamp. 

This procedure gave a smoother surface to the concave mold. Rubbing 

the paraffin by hand added temporary warmth, which aided the carving. 

In one paraffin block, furrows were melted away by using a hot 
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wood-burning tool on the surface of the concave mold. The other mold 

was built up with strips of half-round wax wire. It was sealed to the 

paraffin surface by touching the wax with the wood-burning tool. 

Glazed ceramic molds were prepared by modeling the cla y into 

shallow forms. The clay was allowed to dry thoroughly before a clear 

glaze was applied and then was fired to maturity. The glaze melted to 

form a thin layer of glass over the clay. After allowing the mold to cool, 

a lubricant, petroleum jelly, was applied to the surface, and the resin 

was poured. When the removal of the cured resin was difficult, the 

mold was placed in hot water for five to ten minutes and then in cold 

water. The expansion and contraction of the mold loosened the resin. 

The discussion has been concerned with rigid, one-piece molds 

composed of porous and non-porous materials. These molds offered 

many advantages for use with polyester resin: (i) using the proper 

re lease agents, the resin could eas i ly be removed from the molds; 

(2) the surface of the casting was smooth and required little finishing; 

(3) the molds could be used for several identical castings; and (4) the 

materials involved were inexpensive and readily available. 

The third group of materials were non-porous but mere f lexible. 

These materials produced molds that were distinctly different although 

some of the procedures were similar to those used in fabricating rigid 

molds. 
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Flexible materials.—Liquid latex was used to produce a flexible, 

one-piece mold from forms prepared of plaster of Paris and of paraffin. 

These forms were designed in various ways to explore the advantage of 

using liquid latex. 

With the first material, plaster of Paris, two forms were prepared 

in this manner. Wet plaster was poured into eight-ounce paper cups to 

a depth of three inches. The plaster was shaped with a rasp into a 

dome. A small ledge was carved around the outer edge of the plaster. 

The purpose of carving the ledge was not decorative, but to give an 

easier means of handling the mold. 

The designing of the domes proceeded in two different ways. 

On one dome an intaglio type pattern was incised, using a file, over 

the surface of the dome. Narrow lines and shallow furrows textured the 

surface of the dome. The second dome was carved into a low relief 

with projections forming a design over the surface. The plaster domes 

were then coated with spray varnish to seal their surfaces. 

By brushing and dipping the domes into the liquid, a mold was 

formed over each dome. The initial coating was brushed on carefully 

so that it would penetrate all the carved surfaces. This coating was 

allowed to dry at least two hows before the second coat was applied. 

Layers of latex were applied until the mold thickness was one-fourth 

inch. The first coating of latex determined the accuracy and smoothness 
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of the final casting. Since air bubbles appeared more frequently when 

the dome was dipped, this procedure was not advisable for the first 

coating. 

The liquid latex was thoroughly dried before the mold was used 

for casting polyester resin. During the casting, the latex mold was 

placed in sand for support, or the ledge of the mold was placed on the 

rim of a cup. 

The second material used with the liquid latex was paraffin. A 

paraffin block was carved into a dome shape. The dome was textured 

by carving V-shaped notches over its surface. The dome was then adhered 

with heat to the top surface of a larger paraffin block which left an area 

around the dome for easier handling. The latex was applied in the same 

manner as was used with plaster of Paris. 

The flexible,one-piece mold offered many of the same advantages 

as rigid molds: easy release, smooth surfaces, and multiple castings. 

The liquid latex had other advantages due to its flexibility. It was 

possible with this material to make precise impressions of designed 

forms with high projections or deep intricate undercuts. 

The next and final method of mold production was derived from 

observation of the polyester resin during casting, trials with traditional 

mold materials, and recognition of the potential in flexible mold 

materials used with polyester resin. 
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Three flexible materials were selected; aluminum foil, waxed 

paper, and polyvinylidene chloride film. In this procedure no positive 

forms were prepared. 

Aluminum foil was used in the first procedure. The foil was shaped 

into a shallow mold after it had been coated with a lubricant, petroleum 

jelly. The polyester resin was poured into the depressed area and 

allowed to cure. The irregularities of the crushed foil formed impres-

sions on the resin surface. The aluminum foil was peeled away from 

the cured resin. 

Waxed paper was used to form a mold. No release agent was 

necessary with this material. The waxed paper was attached to a paper 

cup by elastic bands since it could not support itself. A depression was 

made into the paper which was held loosely over the center of the cup. 

The resin was poured into this cavity where it formed an impression of 

the waxed paper surface. The paper was easily removed. 

The third mold material was polyvinylidene chloride, a thermo-

plastic which is obtained in sheet form. This flexible, sturdy material 

is obtained commercially under a number of brand names as a food wrap. 

The material was loosely pulled over a paper cup, pushed down to form 

a pocket, and held to the cup with an elastic band. The resin was 

poured into a loosened pocket of the film. The weight of the resin 

pushed the wrap into an image, settled Itself, and cured. The film was 
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manipulated by pulling it taut to form creases or giving it slack so that 

the resin flowed into free form images. The bottoms of the paper cups 

holding the film were removed in order to be able to observe the resin 

from below as well as above. 

The plastic food wrap was flexible, tough, and yet light enough 

to allow the resin to flow and not be confined until it began to gel. No 

release agent was needed since the film formed a tight skin over the 

resin that could be peeled away. The smoothness of the material gave 

an excellent hard surface. This material had previously been used only 

for covering the samples to prevent air from reaching them while curing. 

This procedure offered polyester resin a mold material in which the 

resin could flow and become its own positive form. 

Colorants 

The colorants used in this study consisted of two types: (1) liquid 

dyes which were dispersed in the resin to produce uniform color and 

facility in blending, and (2) textural colorants which maintained their 

characteristics and gave color quality as they were suspended in the 

resin. 

Liquid dyes. —A method of internally coloring the resin was accom-

plished with liquid dyes. In order to determine the concentration, uni-

formity, and blending of these dyes, color samples were made. 
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The concentration of each dye was determined by setting up a 

simple procedure of measurement. The resin-catalyst proportions 

remained identical in all samples: two tablespoons of resin with ten 

drops of catalyst. Polyvinylidene Chloride film was stretched over 

paper cups and pushed to a depth of one-half inch. Each colorant was 

measured with an eyedropper and mixed with the resin before the cata-

lyst was added. The dye concentration was increased from one to five 

drops for each of the five samples. 

Four examples were red, yellow, ocean blue, and green dyes. 

Red and green dyes seemed to show the greatest change in intensity 

with the smallest amount of dye addition. In four and five drop samples, 

these dyes became saturated with the colorant and appeared less trans-

lucent. The dye color was very intense. The yellow and ocean blue 

dyes moved gradually in color saturation and in the final five-drop 

concentration remained clear and translucent. It was apparent that very 

little colorant was needed to produce a decided change in the color 

appearance of the resin. There also appeared to be a saturation point 

in the dye concentration which intensified the color and reduced the 

transparent and translucent qualities of the resin. 

In the dye concentration procedures, other observations were 

made. The dyes tend to inhibit or accelerate the gelation time of the 

resin. In pouring colorants with identical resin-catalyst proportions, 
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the gelation time varied. Observations of the dyes showed this to be 

also dependent on the size of the casting, resin-catalyst proportions, 

and the temperature during curing. In samples where the surface 

remained tacky for several days, the concentration of the dye was 

reduced in subsequent castings. In some very concentrated samples, 

particularly red, the exothermic heat became so great that the plastic 

film was melted in the center of the mold. 

Uniformity of color was determined by establishing the colorant 

concentration in one sample and then repeating the same mixture in 

three separate castings. It seemed that when measured accurately, 

the liquid dyes could be depended on to produce uniform color mixtures. 

Blending of the liquid dyes was tried in order to produce a greater 

variety of hues. The samples were prepared as outlined in Table III and 

labeled with a number to identify the dye concentration in each sample 

poured. 

The dyes blended to produce varying hues. Recording the con-

centration facilitated the reproduction of the same hue. As in pigment 

mixtures, the subtractive primaries, red, yellow, and blue, produced 

the secondary colors, orange, green, and purple. 

Preliminary investigations concerning dye concentration, uniform-

ity of color, and blending of hues led to exploration of color applica-

tions with liquid dyes. The steps in curing the resin were reviewed 
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with regard to dye application. As the temperature rises in the curing 

process, the resin passes through transitory phases—beginning as a 

thin liquid, then forming a soft gel, a rubbery substance, and finally 

curing to a hard solid. 

TABLE III 

BLENDING OF TWO DYES IN VARIOUS CONCENTRATIONS 

Colorant A Concentration 

1 Drop 2 Drops 3 Drops 

1 Drop Sample 1 Sample 2 Sample 3 

Colorant 
B 

2 Drops Sample 4 Sample 5 Sample 6 Colorant 
B 

3 Drops Sample 7 Sample 8 Sample 9 

Two procedures were used for applying the dyes to the liquid 

resin. In the first procedure, the resin and colorant were mixed before 

the addition of the catalyst. This produced an evenly distributed color 

in the resin. In the second method, the resin and catalyst were mixed 

together, and a color was dropped into the resin. Since the dyes were 

not mixed into the resin, the color appeared to creep to the edges of the 

mold forming a deep edge of color around the sample. When two dyes 

were used, the colors mingled together. The dyes sometimes remained 
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tacky, and a thin, transparent layer of highly catalyzed, clear resin was 

poured over the sample to seal in the dye. 

The resin as it entered the gel stage also accepted the dyes . 

Several methods were used. The resin and catalyst mixed together 

formed a soft gel, and the dye was dropped on the surface. The mixture 

was gently stirred to produce swirls of color. Resin and dye were evenly 

mixed before the addition of the catalyst . The gel form was then lifted 

from the mold to a sheet of paraffin. This colored gel was either 

immersed in liquid resin or allowed to cure before it was embedded. 

This procedure produced lumps of color in the cured samples. 

In the soft rubbery stage, the resin could be cut with a knife. The 

resin was formed in lubricated glass dishes about one-half inch in depth. 

These colored shapes, cut with a knife, were applied to cured resin. 

In this rubbery stage, the surfaces are still tacky and will adhere to a 

surface. Air bubbles occurred in this application, but they were removed 

by pressing carefully against the receiving piece. The resin frequently 

had rough edges which were caused by the cutting. These were smoothed 

by using a coating of catalyzed resin. 

Cured pieces of colored resin were prepared in this manner. 

Rubber washers were used as molds and placed on a f lat surface covered 

by the plastic food wrap. The resin was highly catalyzed for a thin 

casting and was allowed to cure in the rubber washers. The round 
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circles of color were easily removed from the mold and were embedded 

in a different colored resin. Cured resin that had been poured in sheets 

was broken with a chisel and used for floating in liquid resin or applied 

on a gelled sample. If the colored pieces are applied in the gelled 

stage, they do not immerse in the resin. This gives the sample a dif-

ferent appearance. Applying layers of color is accomplished in the gel 

stage. A colored mixture is allowed to cure before a second layer is 

poured. There may be as many colors added in this way as desired. 

It is advisable to apply the lightest color first so that the following 

color will show through to the surface. 

In curing resin, shrinkage occurs to a minute degree. It can be 

encouraged by adding more catalyst to the resin proportions. This 

procedure was used to produce a colorant sample. The first layer of 

color was mixed with a very highly catalyzed resin which caused it to 

shrink away from the mold. After it cured, the second layer of colored 

resin was poured into the mold and allowed to fill in the space around 

the reduced resin. It produced a rim of color around the first casting. 

Textural materials. —The characteristics of a variety of materials 

were explored in an attempt to find colorants of a different nature from 

the liquid dyes. 

Silver, gold, and aluminum bronzing powders were used with the 

resins. The bronzing powders were blown into the liquid resin from a 
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cardboard. Only a small amount of powder is needed to be effective 

with the resin. The resin and powder were stirred before the addition 

of the catalyst. This produced a sample with fine small reflecting 

particles suspended in the resin. The bronzing powders were blown on 

the tacky surface of the gelled resin. With this method, the bronzing 

powders did not penetrate the resin but remained on its surface as a 

coating. The bronzing powders mixed with a small amount of highly 

catalyzed resin produced a metallic coating which was not as lustrous 

as the coating blown on the resin surface. The bronzing powders were 

lightly blown on a cured colored resin which had been coated with clear 

resin. A second layer of color was poured over this surface. The 

bronzing powders, used heavily, prevented the transparent qualities of 

the resin. If the bronzing powders were used lightly between layers of 

color, the piece appeared to have suspended particles of metal. 

Silver and bronze wire and aluminum foil were added to the liquid 

resin. A transparent colorant was used with these materials. The alu-

minum could also be adhered to the resin in the gel stage, as the surface 

was still tacky. 

Thin colored tissue paper was cut into squares and immersed in 

clear resin. The colors of the tissue paper showed through as blurs of 

color. When the tissue paper was adhered to the tacky surfaces of the 

gelled resin, the sharp edges of color could be seen. 
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Paraffin was shaved into thin, curled pieces and immersed in the 

resin. The paraffin appeared opaque in the colored resin. Resin poured 

in paper cups and removed for application on cured resin as circular 

forms retained a dull coating, reducing the intensity of the color. 

India ink and acrylic paints were used on the cured surface of the 

resin. They were applied with a brush or pen. These materials were 

coated with a thin layer of resin after they had dried. 

Glass threads were dropped in the liquid resin and also placed on 

the gelled resin. The transparent threads were too thin in color to pro-

duce much effect, but opaque threads gave colored line to the material. 

Glass which was intense in color was crushed and added to the resin. 

Glass which is transparent appears as lumps of color when added to 

the resin. 

The colorants used were compatible with polyester resin. The 

result was an intense brilliant coloring of the material and a variety of 

textural color effects. The liquid dyes were easily used for internal 

coloring and offered few technical problems. Many materials were 

found that retained their own characteristics and yet enhanced the 

transparency of the resin. 

This chapter has dealt with the methods and procedures used in the 

exploration of various molds and colorants. The following chapter will 

present an analysis of the experimental results in terms of the relation-

ship of the molds and colorants to the problem. 



CHAPTER III 

ANALYSIS OF RESULTS 

The results of experiments with various molds and colorants fur-

nished the data for this study. An analysis of the data will be divided 

into two phases, namely (1) a comparison of various molds in relation to 

the design potential of polyester resin, and (2) color applications in 

relation to light and illusions of spatial depth. 

A Comparison of Molds 

In order to evaluate polyester resin as a material for jewelry 

making, it was necessary to examine the forms created by the use of 

different types of molds. A few traditional molds were chosen in the 

first stage of the experimental procedures. The results with these molds 

led the investigator to the use of experimental molds in an effort to find 

a way to develop designs of free forms. 

Traditional Molds 

A plaster of Paris mold was prepared from a carved paraffin form. 

The resin casting produced from this mold assumed the characteristics 

of the designed form and had the appearance of a carved material. The 

plaster of Paris mold offered the advantage of multiple castings which 
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were identical with the paraffin form. The mold, however, seemed to 

limit the resin and inhibit its fluid design potential. 

Several types of clay molds were prepared. Only those molds 

which were fired to maturity were found to be suitable for resin cast-

ings. The time-consuming preparation of the mold did not offer enough 

advantages from the other traditional molds in designing forms for 

jewelry. 

Wood molds were carved for use with the resin. This mold limited 

the resin to forms and textures created by the intermediary material, the 

wood in this case, in which the design potential was developed. 

Commercially prepared glass containers were filled with resin and 

allowed to gel. The best use of this mold was for attaining texture and 

color effects. However, the mold was limited in that it did not allow 

the material to flow into free forms. 

Paraffin molds were incised or modeled for casting procedures with 

the resin. The design possibilities of the resin were hindered by the 

adherence of a paraffin film on the finished castings. This film detracted 

from the transparent quality of the resin. 

Liquid latex was molded over plaster of Paris and paraffin forms. 

The latex offered great flexibility in molding. The finished design of 

these castings contained high projected surfaces and deeply incised 

lines. The surface of the resin forms cast from the latex molds 
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was smoother than that which had been obtained through the use of 

other molds. 

In summary, although these traditional molds offered possibilities 

for casting polyester resin into designed forms, it did not appear that 

they employed fully the fluid and translucent qualities of the resin. In 

order to develop adequately designs with greater freedom of expression, 

there seemed to be a need for closer integration of the design, the pro-

cess , and the materials involved. This leads to the analysis of the 

experimental materials used in this study. 

Experimental Molds 

Aluminum foil was folded into a mold for the resin. The foil 

reflected light within the mold which mirrored its textured surfaces 

while the resin was still in a liquid stage. A judgment could be made 

concerning the design form that would be obtained from the resin. This 

gave an advantage of being able to change the mold after the resin had 

been poured. New procedures for designing, based on the fluid quality 

of the resin, were suggested by this mold material. 

Waxed paper was used to form a mold. The mold did not retain 

its shape as the aluminum foil, but moved with the weight of the liquid 

resin. The advantage of this mold was that soft gel lumps were formed 

and then were removed before the resin had retained a surface film from 

the paraffin. These flexible lumps were applied with resin, in other 
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stages of curing, to give internal and external textural color effects 

to the forms. 

Polyvinylidene chloride film formed a tough cavity into which the 

resin was poured. Free forms with a variety of shapes and textures were 

created from this flexible mold. Some forms had smooth surfaces. (See 

"Mate 1, A.) Others had textured areas . (See Plate I, B and C.) If the 

plastic wrap mold was pulled taut, greater textural qualities were intro-

duced into the surface of the resin. (See Plate 2.) This plastic wrap 

seemed to offer the greatest adaptability in obtaining interesting free 

forms from the resin. The mold did not confine the flow of the resin 

except as it was manipulated by the investigator. The resin became a 

part of the mold, and the mold material acted as a protector for the 

resin as it was curing. 

In summary, the design of the castings produced by the traditional 

molds retained the characteristics of either the mold material or the 

intermediary form. These castings required little finishing and presented 

a method for obtaining identical castings. Technically, these molds 

required careful preparation and offered little opportunity for the designer 

to take advantage of changes which occurred with the resin during the 

transitory stages of curing. The liquid latex mold gave the most satis-

factory castings due to the flexibility of the mold material. 

Designing with the experimental molds allowed the investigator 

to take advantage of the various curing stages which occurred with the 
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Plate 1—Castings from plastic wrap molds 

Plate 2—Textured surface of casting 
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resin. The main characteristic of the aluminum foil was the opportunity 

it gave for changes in design form during the liquid stage of the resin. 

The chief advantage of the waxed paper mold was that it permitted the 

resin to move about until the gel stage and then to form soft lumps. 

These lumps were applied to other resin cast ings. The polyvinlylidene 

chloride film offered opportunity for designing in all the resin curing 

s tages . As a liquid, the resin was viewed and changed into an appro-

priate design. During the gel stage, it was removed and was embedded 

or fabricated with other resin forms. The cured resin was either smooth 

or textured and was manipulated into a variety of designed shapes. 

The experimental molds played an active role in the designing 

of the material. They offered flexibility for the resin. The transparency 

of the mold, or Its reflected surfaces, made the resin visible at all 

stages of designing. These molds offered opportunities for innovating 

and experimenting with the polyester resin. 

Color Applications 

The experiments with colorants were concerned with the appli-

cation of liquid dyes and textural colorants to traditional and experi-

mental molds. Preliminary experiments with color applications in the 

traditional molds were discarded and will be excluded from this d i s -

cussion. Since the problem was to find ways of using color which 

would bring out the translucent qualities of the resin and emphasize 
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light and spatial depth, the most appropriate mold, po]yvinyUdene 

chloride film, was selected for the final stages of the experiment. The 

following discussion will be concerned with the transitory curing stages 

of the resin in relation to color application. 

Liquid Stage 

The dyes were mixed with liquid resin to produce even, uniform 

colors. The resin was formed into convex shapes by the polyvinylidene 

chloride mold. The color appearance of the dye was no longer uniform, 

but had a combination of reflections and shadows which seemed to add 

depth and intensity to the original color. Thus the dye in the casting 

became dependent upon the shape into which it was molded as well as 

the amount of light which reached its form. (See Plate 3.) 

The convex shape in relationship with an even mixture of dye pro-

duced a variety of effects. Looking into the resin surface, the color 

appeared uniform and transparent except where textural surfaces were 

introduced by the mold and shadows were formed. (See Plate 4.) 

Viewing the convex shape from the flat side, it was possible 

to see the greater intensity of color reflected from the sloping textured 

sides. (See Plate 5.) This evenly dyed convex shape might be posi-

tioned in jewelry making to take advantage of the spatial depth produced 

by its reflection of color along the sloping sides. The most translucent 

area of the form was its center. 
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Plate 3—Dependency of dye on shape and light 

Plate 4—Shapes with uniform dye mixture 
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When the deeper dyes are quite concentrated, the casting does 

not contain intense reflected surfaces unless there is a great deal of 

light surrounding it. (See Plate 6, C.) The dye can be quite concen-

trated in the lighter colors and still have reflective qualities. (See 

Plate 6, A.) Maximum concentration of dye does not appear to detract 

from the spatial illusions that are produced by the translucent centers 

of the castings. (See Plate 6, B.) 

In order to produce other color effects, a dye was added to the 

liquid resin after the catalyst had begun the chemical reaction. The dye 

moved to the edge of the form and gave the cured form a colored halo 

effect. This highly charged coloring provided greater depth to the design. 

The same procedure was used in the liquid resin stage, but two colorants 

were added. A form which had mingled colors around its edge® was 

produced. 

Textural colorants used in the liquid stage were bronzing powders, 

aluminum foil, paraffin, colored tissue paper, crushed glass, and glass 

threads. The bronzing powder mixed with the resin gave a sprinkled 

metallic appearance. These powders, gold, silver, and aluminum, 

reflected the dye color used in the resin and appeared to look much 

like glitter. The aluminum foil cut into pieces formed suspended 

reflecting squares of color. Metal wires retained their appearance in 

form but lost their luster when embedded in dyed resin. Paraffin 

shavings appeared aa opaque shapes suspended in light-reflecting 
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Plate 5—Shapes with sloping textured sides 

Plate 6—Effects of dye concentration 
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material. The colored tissue paper gave a blurry transparent, colored 

shape to the resin. Glass threads appeared as suspended opaque lines 

of color. The transparent threads were too minute to contribute much 

variety to the resin. The crushed glass added floating lumps of color. 

Gel Stage 

In the soft gel stage, the dyes were added to produce internal 

swirls of color. (See Plate 7.) This marbling effect added emphasis to 

the appearance of the resin. The colored soft gel was embedded in a 

mold filled with colored resin and gave the form an appearance of blurry, 

colorful forms. When these soft lumps were placed at different depths, 

they appeared to be suspended. 

In the rubbery gel stage, the colored resin was cut and applied 

to other farms. The designed form contained a fusion of transparent 

colors due to the layers of resin placed upon each other. Tiny air 

bubbles, which are produced when applying the cured forms, were often 

left to add further suspended qualities. 

Some of the textural colorants were applied during the gel stage. 

The bronzing powders frosted the forms with metallic particles. These 

particles mirrored the dye and gave an appearance of brightness to the 

color. (See Plate 8.) Aluminum foil was used to produce a similar 

color effect. However, it was crushed before being adhered to the 

surface of the form which added a quality of textural depth. 
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Plate 7—Marbling effect produced by dyes 

Plate 8—Bronzing powder reflects dye 
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The colored tissue paper and broken chips of resin were applied 

on the surface of the gelled resin. These colorants added transparent 

color as well as internal color form. They remained at a depth close 

to the resin surface and appeared magnified through the col cared resin. 

Cured He sin 

Cured resin pieces were combined to produce an interaction of 

light and color. The flat sides of two convex shapes were joined to 

make a dimensional form. (See Plate 9.) The translucent qualities of 

the resin created a design which changed continually when viewed from 

varying levels. 

Another color effect was obtained by pouring a thin layer of 

colored resin. After the first layer was cured, successive layers of 

deeper hues were added. The transparency of the resin layers seemed 

to cause an interpenetration of color. There was perception of color at 

different levels. (See Plate 10.) 

A mixture of highly catalyzed resin was allowed to shrink away 

from the mold, and the space around the reduced resin was filled with 

a very concentrated color mixture. This created a design which added 

emphasis and contrast to the form. The effect of light coming through 

the surface of the form seemed to spill the color into the surrounding 

area. 
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Plate 9—The adherence of two convex shapes 

Plate 10—Successive layers of color 
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Resin with bronzing powder added was painted on the forms. 

This was the most effective colorant for reducing the transparency in 

the design form, but still retaining a bright, reflective surface. 

The acrylic paints were placed on the flat surface of the form and 

gave an opaque look to the transparent resin. With the clear, transparent 

surface of the resin over the acrylic, they were true in color but lacked 

the brilliance of the dyes. India ink was used to create patterns of 

lines which appeared magnified under the layer of resin. 

In summary, the colorants made a unique contribution to the 

appearance of the polyester resin form. The colorants were of a depend-

ent nature, lending their qualities and characteristics to the resin, both 

internally and externally. 

The liquid dyes and textural colorants were used to produce many 

color effects. The dyes gave the forms uniform and blended colors as 

well as swirls and rings of color about the form. The reflection of color 

by the dyes gave a quality of spatial dimension, adding an illusion of 

greater size to the small shapes. 

The textural colorants produced metallic effects, suspended colors 

and shapes, opaque color lines, and floating lumps of color, all of 

which took into account the play of light upon the form. The fusion of 

transparent colors, as well as the mirroring and magnifying of the dye, 

created a dimensional effect within the form. 



61 

Throughout this study there was an overall concern for the rela-

tionship of color and shape. The search for design forms was based on 

artistic judgments in terms of capitalizing on accidental happenings 

with the colorants, the resin, and the molds. Often the designs did 

not have an obvious starting point. Designing was built on experiencing 

the material, interpreting the casting, and making decisions as the 

material changed in nature. This form of designing required a technical 

knowledge of the material, an understanding of the characteristics it 

possessed, and a judgment as to the processes which might be employed 

effectively. 



CHAPTER IV 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

It was noted in Chapter I that increasing numbers of artists are 

exploring the possibilities of plastics as a new art medium. However, 

with the exception of mass-produced costume jewelry, there has been 

very little exploration of the use of plastics in jewelry making. The 

present study was designed to provide information concerning polyester 

resin as a material for jewelry making. This investigation attempted to 

find processes which created artistic forms suitable for jewelry. This 

chapter will present a brief summary of the experiments, some con-

clusions about the results, and a discussion of possible areas for 

further related research. 

Summary of the Experiments 

The problem was limited to experiments performed with various 

molds, color applications, and designs of free forms. Experiments in 

the initial stage included the use of traditional molds. Observation and 

evaluation of these molds led to the exploration of experimental molds 

in an attempt to find ways of emphasizing the fluid and translucent 

characteristics of the* resin. From these experimental molds, 

polyvinylidene chloride film was selected for the experiments with color 
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applications because it seemed to offer a closer integration of the design, 

the process, and the materials involved. Color applications included 

liquid dyes and textural colorants. These were applied in a variety of 

ways, both Internally and externally, at different curing stages of the 

resin. The completed forms were evaluated in terms of the problem. 

Conclusions 

The present study sought information concerning polyester resin 

as a material for Jewelry making. On the basis of the results derived 

from the experiments and under the limitations of the research design, 

the following conclusions may be made. 

Polyester resin does offer possibilities as a material for jewelry 

making as evidenced in the design potential based on the fluidity and 

transparency of the material. Many artists, mentioned in Chapter I, 

have advocated the gaining of design inspiration from the inherent 

qualities of the material. Polyester resin allows a design to emerge 

from a fusion of sources, including molds, colorants, and the artists ' 

ability to capture fleeting images by effective manipulation of the 

material. 

In terms of current trends in contemporary jewelry design, 

polyester resin offers a wide range of adaptability. The elements of 

sculptural design can be emphasized in terms of a dimensional effect 

which allows the viewer an emotional response in relation to light and 
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spatial depth. Also, designs of free forms and the elimination of unnec-

essary details and over-refined surfaces are possible with polyester 

resin. The materials' compatibility with color seemed to introduce to 

jewelry making a form of interdependence. The resin acted on the 

colorants to produce visual qualities, and the dye introduced Internally 

colored the resin to produce shading, intensity, and visual textural 

qualities. 

In conclusion, it seems that polyester resin provides many possi-

bilities as a material for jewelry making. The results of this study 

tend to support the observations of many artists mentioned in Chapter I. 

Recommendations 

The needed additional research might take several directions. In 

terms of the present study, the above investigation should be extended 

to the development of jewelry findings which do not detract from the 

translucency of the material. Also, a method of mounting the forms for 

jewelry should be devised in order to take advantage of maximum light 

penetration on the form in relation to spatial depth. 

In addition, experiments to determine the durability of the material 

and the permanency of the color would be helpful in establishing more 

firmly grounded expectations about the use of polyester resin as a 

material for jewelry making. 
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