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CHAPTER I
INTRODUCTION

I wes introcduced to ceramics cduring the last years of
my undergraduate studies. My previous concentration had
been in two dimensional art forms. Therefore, the idea of
creating three dimensional art work was fairly new. Starting
first with the functional side of ceramics, I soon discovered
an interest in large sculrture and vessel forms. The technical
challenges of constructing large forms intriguec me, It was
at this stage thet I concentrated my efforts on large cerazic
art forms, Later only kiln size and studio space limitec mc
and surface decoration became a stronger consiceration.

Sczle and irmagery evolved into a personzl wey of dezaling witk
claye.

'y surface methocdology changed drastically when I switchecd
from conventional pottery to sculpture, especially large
sculptural forms. LNy surfaces were a result of constant
underglaze formulation, pit firing vith reductive agents, axnc
further exzloration into elir glazes ancd single firing glazes.
The majority of my surfacecs were either black or cof texture:
earth-toned engobes. In most ceses I felt my forms worxec
stronger than the surface treatment, Vhile in graduate
schocl, I concentrated egually on the content and structure

¢y ry work thus defining imazgery anc scale, I re

.
olved
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surface quality and color by the non-traditional methods of
painting and drawing on clay. I saw myself as a sculptor,
not a functional vessel maker where glazing is necessary.

The possibility of a more practical method of color
decoration gave me incentive to further explore ceramic
chemistry., My large ceramic sculpture required a coloration
that offered durability, problem free application, and a
suitable range of color. These qualities were best achieved
through the fusible engobe. Previously, my application of
color was primarily restricted to spray painting and oil
stick draving on a highly reduced and highly vitrified terre
cotta surface., My sculptures were basically outdoor pieces
which reguired a warranty of permanence. The larger the
sculpture, the more the need for a colorant that fused to the
body surface,

Traditionally, glazing has been the primary source for
coloration in sealing ceramic surfaces., This was best
illustrated mainly in the vessel making process., Sources for
ceramic coloration extended beyond glazes to the following:
underglazes, terra sigillata, Egyptain paste, single firing
glazes, slip glazes, and vitreous slips & engobes. While
reviewing these alternatives I explored the necessary
questions needed to formulate a fusible engobe from a
traditional engobe base. Iy research and past testing
pointed to the engobe as a logical area for further calculzstion.
In the past, engobes had produced the closest desirable

results, Through exerining certain properties of the bacic



engobes, I formulated an engobe to my specificatioms.

The problem I proposed and solved was to produce a
fusible engobe that met the necessary criteria and produced =
surface and coloration necessary for my large ceramic forms,
These criteria were as follows:

1) Produced results through single firing method,.

2) Fired to range of cone 04 - 2 (1940°fahrenheit - 2130°
fahrenheit).

3) Adhered to greenware,

L) Showed a resfstance to scratching, rubbing-off, chipring,
and be durable,

5) Simulated wet ware surface effect.



CHAPTER II
DISCRIPTION OF PROCESS

The first of my testing started with three given
formulas. These formulas were labeled tests A, B and C. I
wanted to set up the least amount of variables so I tested
through the following methods:

1) Five per cent iron oxide was added to insure that oxices
did not alter the results. Oxides have properties that
can react as fluxing agents anc therefore produce a
glassed surface,

2) After mixing, the mix (engobe) was sifted through a twenty
resh screen to insure consistency.

3) The engobes were allowed to settle overnight to insure
accurate application.

Cherts were designed for easy formulation and evaluation. The

charts were labeled: Formulation Chart, Results Chert, Color

Test Formulation Chart, and Color Test Results Chart.

The Formulation Chart consisted of a breaisdovn of
chemical classification. The basic breasxdown of the engobe
was extended frorm clay, flux, and colorant to include filler,
opacifier, harcdener, and deflocculant. These additionzl
categories enabled me to test and locate specific problers
for reformulation., The engobe was further subdivided irnto

the following: cley, fiux, filler, opacifier, hzrdener, anc



deflocculant plus five per cent colorant.

The Results Chart evaluated the engobe bases on three
separate temperature levels: 2035°fahrenheit, 2090° fahrenheit,
and 2130° fahrenheit. This chart evaluated the catagories for
settling, greenware adherence, greenware hardness, fired ware
hardness, fired ware adherence, and surface quality.

The first of the tests were fired in a burn-out kiln,
used for jewelry, and fired to 2000°fahrenheit. The reason
for using this test kiln was because of its' rapid firing
cycle which enaﬁied me to have immediate results. The first
tests were conclusive enough but soon the test kiln provecd
inadequate. The tests at 2000° fahrenheit, labeled B-4 - B-7,
resulted in uneven temperatures., L1l testing was continucc
in 2 regular electric kiln., In this kiln the oprevious testc
an¢ the remazining tecsts were fired at 2090° fahrenheit, Trs
results of the retesting were consistent with the results of
the previous tests at 2000° fahrenheit. To confirm results a
termverature range test was conducted at 2035° fahrenheit, 209C°
fahrenheit, and 2130° fahrenheit.

The first tests were tests A, A-1, B, B-1, C, and C-1.
The formulations anc results were loggecd on the Formulaticn
Charts and Result Charts, 1y meain concerns were with thre
clay content and flux percentages. Calcined kaolin rerlacec
the clzys. This was done because problems with greenwere
acherence were anticicated. Iext, the flux was increasecd tc

fuse the engobe onto the clay surface. My recsults with tecsts



C and C-l were poor in all categories. From this , test C
was discontinued and the more promising test series A and B
were concentrated on.

Tests A and A-1 were formulated with higher percentages
of flux in hopes of vitrifing the traditional chalky surface.
The results proved much like a glaze. Frit P=-133 and ultrox
were added to A-1 to encourage a direction for further
formulation. The results showed no difference in surface,
and defects occured in the fired adherence category. Tests
B and B-1 showed a marked difference in the fired surface.
Test B looked like an over-fired engobe, the surface lockec
chalky and crumbled when touched., The amount of flux weas
twenty per cent and consisted of the frit P-133 and tzalc.

In test B-1l, talc wes omitted and the frit was increased to
forty-{five per cent therefore fluxing the engobe to a glascsy
surface., The surface became harder but the engobe still
adhered poorly. In test B-1l gerstley borate was used as an
opacifier. This was done because it could double as an
auxillary flux. Opacifiers were not important at this time
because the color tests were conducted after the engobe base
was established. Gerstley borate, at a much higher percentage,
was used as a flux in the A test series.

In test A-2 the opacifier, ultrox, was omitted and the
filler, flint was reduced., From this the percentages were
carried into the flux hoping to make the surface more fluic

thus eliminating the previous crawling defect. The results



were a highly fluxed surface that pooled. The surface changed
from a semi-matt to a glossed surface, where it pooled. Test
A-3 reacted much the same even though ten per cent borax was
kept as a hardener and flint was reduced by ten per cent., It
was evident the flux had to be reduced and the clay slightly

increased, At this stage it was necessary to introduce new

organic chemicals to broaden the scope of the results.

In tests B-2 and B-3 the patina was successful, although
the fired surface still pooled. The next step was to decrease
the flux five per cent and slightly increase the clay content.
Test B-2 had the most favorable results thus far; therefore,
only slight alteration in the B series was necessary. The
shortcomings to work on were greenware aprlication and hardness.

Tests A-4 through A-7 were exverimentation with suger ané’
calgon. Sugar, an organic binder, was used as a hardener
and calgon, a dishwashing detergent, as a deflocculant. The
sugar was supposed to harden the surface and the calgon was
supposed to keep the solution from settling. The tests were
not satisfactory with either additives but the solution
settling and greenware adherence slightly improved. The
greenware hardness and surface effect still remained a probler.
The solution settling was solved but not to saticsfaction.

The hopeful solution to this problem was with soda ash in my
next tests., Soda ash in smell percentages acts as a hardener.

Tests B-6 through B-7 involved a slight change in percernteges



of the clay and flux to improve surface characteristics,
Calcon was also introduced as a deflocculant, as with the
adjoining A tests series, Calgon did not yield any noticeable
change. The surface and fired ware adherence never seemed to
get better in the B test series, The clay percentages might
have contributed to this, therefore in B-7 the calcined
kaolin was lowered to twenty per cent and the flux to
forty-five per cent. The results were that the surface got
too glossy. From this, the logical step was to lower the
filler and add borax as a hardener,

Tests A-8 through A-10 introduced soda ash and
experimental auxillary fluxing with salt. In tests A-§
and A-10 five per cent soda ash was introduced as a
deflocculant, and as an auxillary flux. Tests A-9 and A-10
were sprayed then let dry, and then the engobe solution was
applied. The seclt crystals were expected to migrate, to the
surface, dry, and then react as an auxillary flux to promote
a different surface. In A-10 the salt was used more as a
flux than in A-9. Unexpectedly, test A-9's fired surface
crawled. No reason for this was found. The A-8 test showed
the most desired surface thus far. It was satin smooth and
simulated a wet surface quality. Therefore, the clay and
flux percentages were from then on to remain constant. At
this point greenware hardnecs was satisfactory but the settling
remained a problem., At this stage only one more test series

was anticipated for conclusive results. A greenware surface



hardener was needed,

Tests B-8 through B-12 introduced borax as a hardener,
soda ash as a deflocculant, and salt as an auxillary flux.
Tests B=-11l and B-12 introduced salt in the same way as in test
A-9 and A-10, In B-1ll the salt appeared to have pitted the
surface and because of the increased clay content, became
chalky. In B-1ll salt was tested to see if it would react
as a flux. The surface quality of B-2l1 was very favorable
but not because of the salt. The salt was eliminated from
then on. TestsﬂA-B, B-7, and B-12 were to be used for bases
for the final engobe base tests.

In tests B-13 through B-15 and A-12, C.li.C. gum, an
organic binder, was introduced as a hardener and deflocculant.
Ball clay was also introduced as a hardener. The results
proved favorable with the C.l.C., gum. C.M.C., gum jelled the
solutions which benefited greenware apvlication, greenware
hardness, and solution settling. The problem with the C.!N.C.
gum was that it hindered the mixing process. Five per cent
was too high a percentage and therefore two per cent was the
last change for the final engobe base, B-1l6. Test B-16
produced the best results in all categories and was therefore
selected for the final color tests. The formula for B-16
is as follows:

Calcined kaoliNeeeeocessccsconsccsessseslOW

Frit P-ls}....-ooo00000000000000000000045%

Flint....C...‘.I..........Q.'.O..O..‘l.lB?\é
Gerstley bOratCeceececsssccececcsccceoeeld

Soda ash.....‘.'..00...'...0..0........5?5



CHAPTER III
COLOR TESTS

The color tests were the final part of the thesis
project. Two charts were designed to formulate and catalogue
the results. The color tests were conducted in both a gas
kiln with a reducing atmosphere and an electric kiln with an
oxidizing atmosphere. The color tests were formulated from
fourteen single mixes, at five per cent and ten per cent each
(except cobalt carbonate). There were twenty-five combinations,
from a color blend chart, totaling fifty-three oxidation tests
and fifty-three reduction tests. The results of these tests
were yellows, tans, browns, blues, greens, and blacks. The
tiles were then tested to see if the application was extended
from dry ware to leather hard ware. Tests showed that one
coat was successful but two coats caused the engobe to flake
and crawl. A particular problem occured, in the mixing stage,
due to the C.,M.C. gum. The C.,M.C. gum jelled and therefore did
not dissolve into the formula solution. The result was =a
white dotted surface. OCne week later another attempt was made
with the colored fusible engobes. The results were very
favorable because the formula solution smoothed out and
therefore the Jjelled globs were dissolvec. For best results

one must: 1) avply the fusible engobe to a dust free surface,

2) after mixing let set for approximately one week to allow

10



the C.M.C. gum to dissolve, and 3) apply one coat only.
color charts and tiles formed the last part of the thesis

project.

11
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CHAPTER IV
CONCLUSION

Through my research and testing a practical surface
treatment was achieved for large ceramic sculpture., An
engobe was successfully formulated that reached a fired
range of cone O4 to cone 2 (1940° fahrenneit to 2130° fahrenheit),
fused to the clay surface tc create a permanent hard bond,
showed a durability in unfired ware., and simulated a wet
ware surface effect., My success solved an important technical
problem and can help other ceramic sculptors with similar

problems.
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FORMULATION CHART

CLAY

FLUX

FILLER

OPACIFIER

HARDENER

0% calcin
kaolin

d
40% gerstl
boratg

30%
ey

flint

P0% calcin
kaolin

e

d

20% gerstl
boratg
30% frit

20%
ey

flint

5% ultrox

P0% calcin
kaolin

U

d

20% gerst}
- boratg

4O% frit

20%
ey

flint

P0% calcink
kaolin

d
20%

4L0%

gerst]
boratg
frit

10% flint

ey

10% borax

25% calcip
kaolip

ed

30%
20%

frit
gerst
borat

Ay 4

20% flint

ey

5% sugar

kaolip

25% calciped

20% frit
5% salt s&
20% gerst]

Jborate

20% flint

lution
ey

5% sugar

2% calgon

20% calcit
kaoli

ed

35% gerstl
borat¢
10% frit

20% flint

ey

2% calgon

20% calcii
kaoli

ed

20% gerstl
borat

20% flint

ey

10% wollas

5% sugar

tonite

frit: P=133

13
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FORMULATION CHART

+
5% CLAY FLUX FILLER OPACIFIER | HARDENER|DEFLOCCULANT
FeOx
A-8 ||20% calcined 15% flint 5% soda
kaolin ash
L0% frit
20% gersiyley
hnra‘l‘re
A-9 ||25% calciged . .
kaolin LO% frit 20% flint
20% gerstley
Q-PQEEEE --------- h—-= SPray ﬁith salt polution
A_IOJBO% calcined 20% flint 10% borax| 5% soda
kaolin ash
30% gerstlley
boratd
s e Tt -~ spray pith salt golution
A1l 20% calcined 15% flint 10% C.M.C| 5% soda
kaolirn gum ash
LO% frit
20% gerstlley
boratd
A=12}|20% calcined 5% ball % soda
kaolirn clay ash
35% gerstlley 5% C.M.C.
borats gum
10% flint

14



FORMULATION CHART

+
5% CLAY FLUX FILLER OPACIFIER | HARDENER|DEFLOCCULANT
FeOx
B 25% calciged 20% talc 5% ultroy 5% borax
kaolin
15% ball 15% frit
clay | 5% talc
B-1 || 25% calciped 20% flint| 5% gerstley
kaolinp boratd
4L5% frit ' 5% borax
_ 20% calciped 10% flint |10% gerstlley
B=2
kaolinp boratd
50% frit 10% borax
20% calciped 25% flint |10% gerstlley
B-3 kaolip boraté
4LO% frit
25% calcihed 10% flint [10% gerstley
B-4 kaolip , borats
45% frit
30% calciped 10% flint [LO% gerst%ey
B-5 kaolip boratg
35% frit
35% calcigped 25% flint | 10% gersfjley 2% calgon
P-6 kaolip borafe
L5% frit
R-7 ||20% calciped 20% flint | 10% gersﬂley
kaoli borafe
o .
45% frit 5% borax 5% soda
ash

15



FORMULATION CHART

+
% CLAY FLUX FILLER OPACIFIER | HARDENER|DEFLOCCULANT
Fsoﬂ
e
:T
20% calcihed 10% flint|10% gerstley 5% soda
B-8 kaolih borate ash
4L5% frit 5% borax
20% calcihed 20% flint|10% gerstley 5% soda
B-9 kaolih boratsg ash
45% frit
B=-101}| 25% calcihed 10% flint |20% gerstley
kaolih boratg
L4L5% soda 10% borax
ash
B 30% calcihed 10% flint| 10% gersiley
-11 kaolih borate
L5% soda 5% borax
ash
spray with salt solytion
20% calciped 10% flint| 10% gersfley
B-12 kaolih _ borate
L5% frit 5% borax
spray with salt solution
B-13|| 30% calciped 10% flint | 5% gerstley 5% soda
kaolih boratd ash
45% frit 5% CoM.C.
gum
B-1 30% calcihed 10% flint |5% gerstldy 5% soda
=14 kaolih borate ash
45% frit 10% ball
clay
20% calciped 15% flint | 5% gerstle %
B-15 kaolif " %orate Y 7 igga
45% frit 5% C.M.C.,
gum

16



FORMULATION CHART

5% CLAY FLUX FILLER OPACIFIER | HARDENER DEFLOCCUL?NT
FeOx
B=-16]] 20% calcined 15% flint| 5% gerstlpy 5% soda
kaolin borate ash
L5% frit 2% C.M.C.,

gum

17



FORMULAT

ION CHART

+
5% CLAY FLUX FILLER OPACIFIER | HARDENER|DEFLOCCULANT
FeOx
91% fire | 20% soda 5% ultrox| 2+% borax
C ball felddpar
18%1% ball 20% flint
clay
22% calcined
kaoliln
ool 20% calcined 20% flint| 5% ultrox| 5% borax
- kaolin
50% soda
felddpar
DISCONTINUED C TEST] SERIES

18



RESULTS CHART

NUED C TES[P SERIES

2000 GREENWARE| GREENWARE | + 1X0P FIRED |
¢ || SETTLING |ADHERENCE|HARDNESS HARDNESS | ADHERENCE| SURFACE
Fﬁ —
C ok poor poor poor poor, chalky,
F F
C=1 ok poor poor poor POOT, chalky,
F F
DISCONTI

19



RESULTS CHART

o ou GREENWARE | GREENWARE giggD gﬁggp ,
P SETTLING |ADHERENCE|HARDNESS HARDNESS | ADHERENCE SURFACE
A ok poor poor good poor, vitrifief
A=?2 ok poor poor good POOr, vitrified}
C SG,C
A-3 good poor poor good good vitrified}
G,Po
A=-4 good poor poor good good vitrifief,
S,Po
A-5 good good poor good good vitrifief,
S,Po
A-6 IMPROPER FIRING
A7 IMPROPER FIRING
A=8 ok poor poor poor poor, chalky
F

20



RESULTS CHART

¢ | o GREENWARE | GREENWARE | # TREP RED
TLIN : '
Z?OO S G |ADHERENCE|HARDNESS HARDNESS | ADHERENCE| SURFACE
=
B ok poor poor good poor, vitrified
B,C G,CyB
B-1 ok poor poor good poor, vitrifie
C,oB SeCsB
B-2 poor poor good good good vitrifie
GyS
B-3 good poor poor good poor, fvitrified
C S,C
B-4 IMPROPER FIRING
B-5 IMPROPER FIRING
B=6 IMPROPER FIRING
B-"7 IMPROPE& FIRING

21



RESULTS CHART

. GREENWARE | GREENWARE | F TRED TEED |
SETTLING |ADHERENCE|HARDNESS HARDNESS | ADHERENCE SURFACE%
A=2 good good poor good good vitrifiedy
G
A-3 poor good poor good good vitrifieq
G
A-L good poor poor good poor, vitrified
C SG, C
A=5 good good poor good good MD
A-6 good good poor good good vitrifig
G
A=7 good good poor good good vitrifig
G
A-8 good good poor good good vitrifie
G
A-9 || good good poor good poor, vitrif]
C GS,C

d,

d,

d,

ed,

* Results fired at 2035°fahrenheit, 2090° fahrenheit, and
2130° fahrenheit with the same results,

22



RESULTS CHART

* GREENWARE| GREENWARE | £ TRED TEE ,
SETTLING |ADHERENCE|HARDNESS HARDNESS | ADHERENCE SURFACE
== o
good good poor good good vitrified
S
A-11 good, very very goo ok ok DP
jelled good
alittle
A-12 very good| very goof ok ok DP
very good

*¥ Results fired at 2035° fahrenheit, 2090° fahrenheit, and
2130° fahrenheit with the same results.

e3



RESULTS CHART

* GREENWARE | GREENWARE 1 1520 anE |
SETTLING |ADHERENCE|HARDNESS HARDNESS | ADHERENCE SURFACE
F
B-2 poor good poor good good | vitrified,
G
B=3 good poor, poor good poor, vitrifidd,
F C S,C
B-4 good good poor good poor, | vitrified,
C S,C
B-5 F
good good poor ok, poOr, ’
C F looked
burned qff
B-6 good good poor good poor, vitrified,
C S,C
B-7 good good poor good poor, vitrifidgd,
C G,C
B-8 good good poor good good vitrifiedq,
G
B-9 good good poor good ok, vitrified,
began to]|S
C

¥ Results fired at 2035°fahrenheit, 209C° fahrenheit, and
2130° fahrenheit with the same results.

24



RESULTS CHART

-

. GREENWARE| GREENWARE | F TRED TARED ,
SETTLING |ADHERENCE|HARDNESS HARDNESS | ADHERENCE| SURFACE
B-10 good good poor ok, poor, C
C P
B-11 good good poor poOT, poor, CyP
C P
B-12 poor good poor good good vitrified
i SW
B-13 good ok, ok good good | vitrified
C
B-14 good poor poor good good vitrified
D
B-15 good good good good good vitrifisg
SW

dy

¥ Results fired at 2035° fahrenheit, 2090° fahrenheit, and
2130° fahrenheit with the same results.

25



COLOR TESTS FORMULATION BLEND CHART

X, 2
2 R
> 2 g
X2 3 " & <°
2 % S & G
;O (9] 4
’\?@ A , OQQ ) o /4) > 4.)
M Ny S 0" 4@ 2
®ZC¢ S Qﬁb & & NS «59 NS
NICKEL I1-3 CoC=2 Ch-=3 FeH=3 Lc=3
OXIDE N-3 N=-3 N=-3 N-3 N=3
N-3
MANGANESH I1-3 CoC=2 Ch=3 FeH=-3 Lc=3
CARBONATH MangC-3| MangC-3 MangC-3 MangC~3 MangC-3
MangC=3
RED IRON I1-3 CoC=2 Ch=3 FeH=3 Lc=3
OXIDE RFe=L RFe=4 RFe=4 RFe=L RFe=4
RFe=4
YELLOW I1-3 CoC=2 Ch=3 FeH-3 Lc=3
OCHRE Yo=-4 Yo-4 Yo=4 Yo=4 Yo-4
Yo=4
COPPER I1-3 CoC=2 Ch=3 FeH=3 Lc=3
CARBONA CuC=4 CuC=4 CuC=4 CuC=4 CuC=4
CuC=4

26



COLOR TEST FORMULATION & RESULTS CHART

COLORANT EMBLEM COLOR
oxidation,reduction
light medium

5% copper carbonate CuC-5 green, green,
shiney Isatin-
|waxy
-
brown- dark
10% copper carbonatp CuC-10 green, lgreen,
shiney |satin-
waxy
I
black, | black,
. i £
5% black stain Bk=5 Zig;g : satin
I
black, |black,
10% black stain Bk=10 satin=- 'satin
gloss
|
|
army | army
y . _ green, green,
5% chrome oxide Ch=-5 oatin | satine
I matt
t—* |
army | army
10% chrome Oxide Ch=10 green, green,
satin I satin-
| matt
t
medium medium
1% cobalt carbonate CoC-% blue, lblue,
satin 'waxy
2% cobalt carbonate| CoC-=2 dark dark

’ blue, blue,
satin | waxy

|

27




COLOR TEST FORMULATION & RESULTS CHART

COLORANT EMBLEM COLOR
oxidation'reduction
light | tan,

5% manganese dioxidg MangD=5 brown, waxy
satin '
|
}
medium brown,
10% manganese dioxide MangD=-10 brown, 'waxy
satin |
I
creamy | medium
5% ilmenite I1-5 with black cream
dots, | with blakk
satin- dots,
waxy | waxy
creamy with light
. . black dot cream
10% ilmenite 11-10 coim VP TR ek
waxy | dots,
K waxy
medium | brown-
of ni : _ green, green
5% nickel oxide N-5 Sotin satin:
lmatt
lom |
medium |army
10% nickel oxide N-10 green, | green,
satin lsatin—
matt
L
light imaroon,
o : . tan- red,|satin-
5% red iron oxide RFe=5 waxy ,lmatt
/ . ’ dark | dark
10% red iron oxide RFe=10 red- tan, maroon,
waxy |satin-
matt
|
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COLOR TEST FORMULATION & RESULTS -CHART

0 EMBLEM COLOR
COLORANT oxidation'reduction
maroon, ' tan,
satin waxy
5% yellow iron oxidp YFe=5 |
|
1
1
maroon, | brown,
10% yellow iron oxifle YFe-10 satin=- waxy
gloss |
l
medium ' dark
maroon maroon
5% yellow ochre Yo=5 sZtin ’ : wixy ’
|
medium | maroon,
10% yellow ochre Yo-10 2Z€ggn’ : ;Zttn-
|
bright | bright
5% yellow stain Y-5 yellow, yellow,
satin- | waxy
matt |
- |
bright | bright
10% yellow stain Y-10 yellow, | yellow,
satin- waxy
matt |
j
grey=- | army
. . _ green, green,
5% green nickel oxide GN=5 Catine ' Tatte
matt satin
grey=- l army
. _ green, green
10% green nickel ox}de GN=10 Sotine | matt-’
matt satin
|
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COLOR TEST FORMULATION & RESULTS CHART

COLOR
COLORANT EMBLEM . . .
ox1datlon'reductlon
medium brown-
brown, | green,
5% manganese carbongdte MangC-=5 satin- | waxy
‘I matt |
_lr
medium army
10% manganese carbonate MangC-10 tan, ' green,
satin- | waxy
matt
I
light | 1ight
: . ink ink
5% pink stain P-5 gatiﬁ- 'iaxy’
matt |
|
medium |medium
10% pink stain P-10 pink, lpink,
satin- waxy
matt |
|
light | light
. . reen- grey brown,
2% ilmenite I1-3 EX
2% nickel oxide N-3 g;%?nEOtS} waxy
waxy
fo |
brown- | medium
2% cobalt carbonate CoC=2 green, brown,
2% nickel oxide N-3 satin | waxy
i
, . dium medium
3% chrome oxide Ch=3 %e
o s . rown | brown
3% nickel oxide N-3 satin’ ' oy ’
medium l dark
3% iron hydroxide FeH-3 brans brown,
3% nickel oxide N-3 satin- | satin
waxy
|
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COLOR TEST FORMULATION & RESULTS CHART

EMBELEM COLOR
COLORANT oxidationlreduction

light medium
% lithium carbonate Lc=3 green- brown,
3% nickel oxide N-3 brown, | waxy

satin-

waxy |

—

5% ilmenite 11-3 medium  light
3% manganese carbona MangC-3 brown brown,
° manga & with doti,waxy

satin-
waxy |
medium | light
P% cobalt carbonate CoC=2 tan, | brown,
3% manganese carbona MangC~3 satin | waxy
|
medium | grey-
3% chrome oxide Ch-3 tan, | brown,
3% manganese carbona MangC=3 satin- waxy
waxy |
|
29 iron hydroxide FeH=3 maroon-l dark
2% manganese carbon MangC-3 brown, | maroon,
satin | satin
— |
3% lithium carbonat Le=3 medium ‘ medium
3% manganese carbon MangC=3 tan, | brown,
satin- waxy
waxy |
i
light ; medium
brown- grey-
3% ilmenite I1=3% tan, brown,
L% red iron oxide RFe=L4 satin- | waxy
waxy |
light l medium
2% cobalt carbonate CoC=2 brown- grey-
4% red iron oxide RFe=4 tan, | brown,
satin- waxy
waxy |
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COLOR TEST FORMULATION & RESULTS CHART

waxy

COLOR
COLORANT EMBLEM ) ,
ox1dation'reduct10n
light grey-
3% chrome oxide Ch-3 tan- | brown,
4% red iron oxide RFe=4 green, | waxy
satin-
waxy |
]
medium ' dark
2% iron hydroxide FeH=3% tan- | srey-
4% red iron oxide RFe=L4 green, brown,
satin- | waxy
waxy |
3% lithium carbonafe Lc=3 é;ggg_ :éig?f
4% red iron oxide RFe=4 tan, sreen,
waxy | waxy
|
3% Limenito - S e | o
L% yellow ochre Yo-14 with rust, with dd
waxy | waxy
|
black,
2% cobalt carbonatg CoC=2 satin- ' 3£§Ck’
4% yellow ochre Yo-4 gloss [ J
I
- |
. dark dark
3% chrome oxide Ch=3 |
i maroon, maroon,
4% yellow ochre Yo=4 satin | waxy
1
+
% iron hydroxide FeH- rust, dark
ié ellowyochre Yo-q3 satin- maroon,
°J waxy l waxy
tan- tan
3% lithium carbonafe Le-3 yellow waxy
L% yellow ochre Yo=-L4 with rusj,

]
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COLOR TEST FORMULATION & RESULTS CHART

COLORANT EMBLEM COLOR
oxidation|reduction
blue=- | light
3% ilmenite I1-3 green, | green
4% copper carbonats CuC=-L satin
|
I
2% cobalt carbonatg CoC=2 gigzg, | g?gzn-
O - .
L% copper carbonats CuC=4 Satine | blue,
gloss satin-
| gloss
dark |
3% chrome oxide Ch=3 blue— digin
4% copper carbonatg CuC=L green, ' gatin:
waxy- | patt
satin |
. . brown- l dark
3% iron hydroxide FeH-3
_ green, brown,
4% copper carbonatgq CuC=4 waxy- | catin
satin |
|
3% lithium carbonat Lc=3 éiggz | éigg;
o) - ? ’
L% copper carbonatg CuC=4 slocse | plosse
satin | satin
r: |
I
|
[l
]
1
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GLOSSARY

EARTHENWARE: Low-fire pottery (below cone 03), usually red-
tan in color with an absorbency of from 5% to 6%.

EGYPTAIN PASTE: A clay body that has glaze-forming ingredients
and colorants incorported into the body in a soluable form,
The body is nonplastic and fires to between cones 08 and 0O5.
First developed by the Egyptains before 5,000 B.C., this paste
was the earliest form of glaze known.

ENGOBE or SLIP: A suspension of slurry of finely divided
ceramic materials in a liquid. This underglaze can be applied
to wet ware, green ware, and bisque ware, Generally, the
difference between and engobe and a slip is that engobes are
aprlied to larger surface areas,

FLUX: A substance that even in small quantities, lowers the
fusion point of material in which it is naturaily present,
€.g. borax added to glaze.

FRIT: A commercially prevared combination of silica ana
soluable fluxes melted together and ground to powder to rencer
the flux insoluable., Frits render toxic effects of lead and
melt such compounds as borax or soda ash.

GLAZE: A liquid suspension of finely ground minerals that is
applied by brushing, pouring, or spraying on the surface of
bisque fired ceramic ware. After drying the ware is fired to
the temperature at which the glaze ingreaients will melt
together to form a glassy surface coating.

SLIP GLAZZ: A glaze consisting primarily of readily fusible
clay or silt and other ingredients blended to a creanmy
consistency in water,

TZRRA CCTTA: An earthenware body, generally red in color and
containing groge It is the common body type used for cerami
sculpture.

TCRRA SIGILLATA: The red slip glaze used by the Romans, similer
to the Etruscan ©bucchero and Greek black varnish ware and
made of fine decanted particles of red clay.

UI'DZRGLAZ:, UIDZRGLAZL DZCORATICIi: A finely milled ceramic
color decoration, or ther coating applied directly to the
unfired or bisque fired surface of ceramic ware and
subsequently covered with a transparent glaze and then fired
concurrently with 2 glaze.

34



%5

VITREOUS or VITRIFICATION: The progressive partial fusion of
a clay as a result of a firing process, Vitrification is
the point where the clay isat its hardest state.

VITREOUS ENGOBE or SLIP: An engobe or slip that is fritted to
flux much like a glaze. A traditional use is where potters
use it to replace a glaze where trimming is to tedious.
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