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1. Yarious Decoration Techniques
1-1  Variety of Japanese Pottery

Pottery and porcelain are indispensable for our daily life. We use various kinds of
ceramic wares: - there are different types of bodies, namely beone china. porcelain,
stoneware, and different shapes and kinds of Japanese and western tableware. Besides,
decoration applied to these tableware is varied. In case of Japanese tableware, many
factors such as materials, shapes, patterns and seasons are concerned to variety of
products thus each household keeps more tableware in Japan than in the West. Moreover,
wvarious kinds of western tableware have also been spread among Japanese households
these days and tableware is popular gift, then a great amount of tableware is stocked

in shelves and storage.

Japan has heen noted for ceramic production in the world. She has developed through
her own traditional techniques and foreign techniques from China and Korea. Besides,
western technology was introduced and mass production technelogy has been established in
modern age. Recently, rTesearch and development.in the field of fTine ceramics(advanced
ceramics) is also distinguished.  Japanese pottery and porcelaiu are characterized by
combination of advanced scientific technology and traditional techniques and it is one ol

the reasons why various ceramic wares are produced in Japan.
1-2 Various Decoration Techniques

Yie can see the same tendency in decoration techniques. Various decoration techniques
are applied to ceramic products ranging from traditional engobe technique and carving to
advanced: printing technology. Decoration is necessary to increase additional value to

products.

Printing technology is generally applied to tableware and novellies made by mass
production for decoration. Engraving decoration is applied with gypsum mold of forming

for mass production. Traditional deco:ation techniques are utilized for small production.

There are many production centers that have. long history in ceramics in Japan and
characteristic decoration techniques depend upon regions. For instance, "Shiro Satusma”
ware is decorated ware in Kagoshima®! which is drawn "akigusa (autumn plants)’ pattern. and

“"Satsuma”** fowl pattern with western colors and gold over crackle ware. “Arita’s"*?®

“Nigoshide (unique white body)” and "Some Nishiki{red overglaze decoration)” are so
outstanding that other production centers admire their characteristics. "Shine” ware

which has tender tone of glaze has appeared its beauty by local raw materials in

*1 KAGOSHIMA/#2 SATSUMA/#3 ARITA --- See the appendix.
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" Mino"** and proper firing technique. In "Tokoname"*?, fihe engraved design is applied
on Japanese teapot of "Shudei {iron red clay) " ware and flower pot. "Kutani™*® ware is

colorful ceramic ware applied overglaze decoration by Japanese colors in "Kutani.

Decoration techniques are classified as follows: -

‘Engobesg:+rrreineen f"Hakeme(brushing)". ?Kohiki". "Gohonde" (techniques combining engobe
and glaze), "Sumi-nagashi{marbling by siip)”, "Iltchin-mori(slip
trailing) ", "Yubi-gaki(finger drawing)" _

S"Nerikomi™ -« "Nerikomi (clay marbling mosaic)", "Uzurade (feathering)”, "Ichimatsu
{checker) 3

-Engraving and- -« - "Kushime {combing) ", . "Tobi-ganna {jumping. scratch) ”, "Shizumi-bori

Stamping - (engraving) ", "Uki-bori (embossment) ", "Sen-bori (line engraving)"
"Kakiotoshi (sgraffite) ", "Inka(stamping)”, "Roller-mon {rolling

pattern} ", "Zogan(inlay}", "Mentori{facetting)", relief, "Sukashi-
bori and Hotarude (pierced carving and-rice'china)"; "Nunome {cloth
texture) ", sand blast, application of fdrming'machines

-"Etsuke" Decoration---underglaze decoration, overglaze decoration, inglaze decoration,
application of printing machine, lining machine

‘Glazes:+ .- IREREEREEE colored glazes, crystalline glazes, dripping. double glaze,

spraying, crackle glazes

Other -different techniques such as smoking firing, discoloration under kiln

atmosphere used natural ash and lacquer ware of ceramic body are applied.
2. Engobes

Engobes have been widely used not only in Orient but in the West since long time ago.

Engobe is another word of slips.

Engobes are effective of (1) éovering low quality colored bddy, {2) smoothing - rough
surface of bodies for application of decoration, (3)prevention of glazes' pin holes, ' (4)
provention of water leak of ‘porous body and (5)making vivid shade of glazes. Engobes have
been utilized not only for practical purposes but for decorative effects and applied even

for mass producticn these days.

2-1 - Raw Materials and Application of Engobes

"Shirae~tsuchi(white'clay) . a kind of kaolin with low plasticity, has been. used

LE &)

for engobe-preparation. Other raw materials such as hAmakusa pottery stone;'kaolih;
"Gairome” c¢lay, "Kibushi" clay,- "Roseki (pyrophillite)”, silica stone and feldspar are

also used.

*4 WINO/*5 TOKONAME/*S KUTANI/#7 AMAKUSA----- See the appendix.
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- Engobes are applied by pouring, dipping, spraying and brushing. Colored engobe mixed

with pigment and metal oxides are also prepared.
2-2 Decoration Techniques of Engobes

2-2-1 "Hakemé(Brushing)“
{1) "Suji-hakeme{Rice-ear Pattern)” ,
Fngobe is. applied with brush{"Migo-fude”-bunch of ears of rice} and coarse brushing

is marked on the piece. Long brush is also used for this technique.

(2) "Doro-hakeme(Slip Application by Brush)"
Engobe is applied with a brush to the whole vessel (bowl).

(3) "Doro-uchi (Hitting Pattern)"

Green ware is placed oh potter's wheel and engobe is applied with brush turning the
wheel, ' Pattern on the ware looks like waves and flat brush or dabber brush are eriginally
used for-the'application.

2-2-2  "Kohiki and Gohonde (Combination of Engobe and Glaze} "

A coarse body of high iron-content is dipped in engobe slip, transparent glaze is
applied on and fired ware's surface looks like sﬁrayéd white powder. This technique is
called "Kohikide". If ceramic ware covered with kaolinitic engobe is fired by neutral
through weak reduction flame, pastel pink spots appear on the surface. It is "Gohonde".
"Amamoride” of which surface seems stains on white wall is popular design among masters

of ceremonial tea.

'2-2-3  "Suminagashi and Uzurade(Marbling‘by Slip and Feathering)"

A few drops of colored engobe are put in thick engebe of different color and the
engohe con{ainer is shaked. As a result, two engobes-mixed patiern is obtained and it is
transferred to the body by dipping. This is "Suminagashi (Marbling)

technigue is also called "Suminagashi”, that is; the first engobe is-applied directly on

. Another engobe

the body and another engobe -is dropped on it before the first one is dry. The body
covered with two engobes is shaked hard and wood grained design shows up right after

the application of the engobe.

"Uzurade (Feathering) " is.applied as Tollows: the fTirst engobe is entirely applied
and another engobe of different color is put by slip trailing to make stripes on the’
pieﬁe; Then,appliéd wet engobe ié.dragged with feather, bamboo tool or needle at right
angle of these stripes and quail's feather pattern is obtained. This technique is
called "Uzurade{feathefiﬁg)"; :
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2-2-4 - "Itchin-mori (Slip Trailing) _
Squeezable bag applied a metal cap on the tip is used for slip trailers. Thick

engobe is extruded from the trailer and line work is drawn.
2-3 Prevention of Engobe Defects

2-3-1 Pinholes _
Following conditions tend to cause pinholes: (1)Surface of the body is rough.
{2) Engobe is applied on a biscuit body. (3)}Engobe is applied very thick. Glue from
seaweed is generally mixed with engobe to smooth the surface and pinholes hardly occur,
Tnstead, 0.5-1.0% of unhydrated sodium carbonate and 1.0% of sodium silicate or borax
are added. In the case engobe is applied thick, application should be divided. Since

bubbles in engobe slipmay cause pinholes, it is preferable to age engobe slip.

2-3-2 Cracks and Peeling o :

~There are various causes.of the above defects. (1)The body is too dry. (A little wet
body is better.) (2)0Once application for thick engobe(It is better to apply thick engobe
slip a few times.) (3)Dry shrinkage of the engobe is big. (Mixing ratio of clay materials
such as "Gairome” clay and "Shirae-tsuchi (white clay)" should be reduced.) {4)Low
stickiness of engobe(Increase .clay materials.) (5)Bonding of body and engobe is not
enough. (Increase feldspar, limestone or lime glaze.) - '

3. "Nerikomi (Clay Marbling)"
3-1 "Nerikomide (Clay Marbling Mosaic)"

To obtain clay mosaic, a few different colored bodies are formed by throwing or slab
forming.

3-2 "Uzurade (Feathering)

Two different cblored bbdies afe prepared in slab state with "tataraf(bat) " board
respectively and these slabs to attach them Tirmly. Body slip should be—appliéd between
slabs to attach them firmly. Piled slabs are pressed and cut with wooden knife of
5-10mm of thickness. Cut slabs are laid horizontally and piléd with "tatara” board, then

quail's feather pattern is obtained.
3-3 "Ichimatsude (Checker)”

Procedures of "Ichimatsude" are same as "Uzurade” until the first piling of slabs.
Piled slabs are cut vertically and cut slabs are laid and piled sliding one block by
one block. Then, piled slabs are cut vertically again. Finally checker pattern is

obtained.
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3-4 Prevention of "Nerikomi" Defects

Cracks may occur between piled bodies. In order to prevent cracks, (1)reduce
difference of firing shrinkage of bodies and {2)apply muddy slip on each slab before
piling and press slabs well during piling. Aging of piled slabs is also effective.

4, Engraving and Stamping

4-1 "Kushime (Combing)

When green body is scratched with a comb, lines are marked on the body. Bamboo or
metal model tools are used as a comb.

"

4-2 "Tobi-ganna{Jumping Scratch)

Formed piece is placed on the potter's wheel and wavy marks are trimmed by "kanna

i

{metal trimming tool)" while the wheel is turning. "Kanna" jumps on the piece due to the

force of rotation. Long elastic trimming tool is good for unique wavy design.

4-3 "Shizumi-bori and Uki-bori (Engraving and Embossment)

in case of "Shizumi-bori"”, patterns are engraved and for "Uki-bori", vice versa. Yhen
transparent glaze is applied on the surféce. glaze on the engraved portion becomes
thick and glaze has light and shade as a result.
4-4 "Kakiotoshi (Sgraffito)"
First, engobe is applied on green body and a pattern is drawn on it. Backgrouhd of
the pattern is scraped off. Engobe can be applied double for this technique.-

4-5 "Inka(Stamping)"

Sticks like finger tip are prepared from gypsum, wood or clay and some design is
engraved on them. They are stamps(seals). The design is transferred by stamping on green
bodies. Traditional patterns such as "kikugata{crysanthemum) ", "yotsume (four squares)”,
and "karakusa(arabesque)” are generally applied. "Inka" was named after flower's seal

because flower patterns are commonly used for this technique.

"Mishimade" is combined technigue of "Inka” and inlay, namely engobe is filled into

stamped patterns.
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4-6 "Roller-mon" (Rolling Pattern)

Rollers look like spools and patterns are engraved on rollers. By rolling thenm,

continuous pattern is sealed on green bodies.
4-7 "Zogan {Inlay}"

Colored slip of which color is different from body's is filled and pressed into
engraved or sealed pattern and excess slip is cleaned to make flat surface.

4-8  "Mentori (Facetting)"
Thick and leather-soft ware is shaped by cutting off with a pallet {spatula).
4-9 Relief

Another clay body is attached to the green ware and a pattern is embossed by
carving the attached body. Or a pattern is made by pressing an attachement (body) to a
mold and put it on the green ware later.

4-10 "Sukashi-bori and Hotarude(Pierced Carving and Rice China)”

For "Sukashi-bori” technique, a pattern is carved out of the body and it is
applied to decorated wares such as incense burner. "Hotarude" is applied technique of
"Sukashi-bori”™. Feldspar rich glaze is filled in carved holes and the ware is fired.

The glaze melts and fills space of carved holes during firing.
4-11 “Nunome (Cloth Texturing)"

In case of hand pressing., cloth is plabed_between gypsum mold and a plastic body fer
smooth demolding and cloth pattern is marked on the body. Foermerly, linen mosgquito net

was used for cloth texturing. And engobe is rubbed on the cloth.
4-12 Sand Blast Technigue

For =sand biast, abrasive is spraygd through nozzle supplying compressive éir to.the
piece. In case of pottery, glass beads are blasted on the piece and carved.or engraved
design is obtained. First of all, resin mold is casted corresponding to the shape of the
piece and a pattern is cut off. Abrasive is blasted on the piece boveréd-wiih_the resin
mold and the pattern is engraved. Pierced carving("Sukashi-bqri“) is also bbtainable by
taking longer time. This technigque is generally applied on biscuit ware, however,

glosl ware is sometimes used.

-32-



4-13 Application of Forming Machines

Characteristic pattern can be made on wares formed by jiggering machine, dry press or
extruder. Engraved or relief pattern is obtained setting gypsum mold or metal die with
the pattern by jiggering or dry pressing. In case of extrusion, various line work is

marked by engraving inside of the nozzle of the extruder.
5. "FEtsuke (Picture)" Decoration - Decoration with Colors or Pigments

"Etsuke" decoration is the most common among decoration technigues, Traditional
techniques are applied to "etsuke" decoration. These days printing technology has been
improved to produce transfer paper printed in multi-colors and its reproductivity is
so high that the transfer paper almost seems hand painting with different tint.

5-1 Underglaze Decoration

In-case of underglaze decoration, decoration is applied on the hody and the glaze
covers the decoration. 'Then the decorated ware proceeds to glost firing, Since decoration

is applied uﬁder the glaze, this process is called ﬁnderglaze decoration,

. One of typical underglaze decoration is (1)"Sometsuke(blue and white decoration)”.
Colors are prepared from zalfre or cobalt'oxide..(2)"Tetsqe(iron picture)”. This

decoration is also called "Sabie(rusty pictgre) . Color sources are iron containing clay

or rock suchas "Oniita” and iron oxide. (3)"Yuriko" desizn applies copper as coloring
element. It used to be unstable for coloration, however, it has become stable due to
improvenent of kiins that are easily controlled firing atmosphere. (4)There aré some
high temperature underglaze colors although the number of colors is limited.
{5) "Nukie (wax resist)". After the design is painted on in wax or rubber emulsion. color
of zaffre or iron oxide is brushed or dabbed on the piece. Wheréever there is wax or
rubber emulsion the color will be repelled and so after the piece is fired and the wax
has burnt.away, the design that was brushed in wax shows the color of the body while
the surrounding aﬁea has the. color of the color (stain). This technique iz applied to
Japanese ink for.dalligraphy, After fine design is drawn in Japanese ink, color is
thinly brushed on-the design. Due to Qrganic glue(glue from seaweed) 'in Japanese ink,
the color is repelled and the design that was brushed in Japanese ink shows the color
of the body. -These days water soluble or oil type-water repellent agent is used for wax

resist technique,
5-2- Overglaze Decoration

“Etsuke” is'applied on the glost ware for this. technique. . Since overglaze colors
are fired at 700-800°C, they are abundant in-color variation while the number of
underglaze colors is limited due to high temperature~firing. There are two types of
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overglaze colors; Japanese. and western colors. (1)Japanese colors are mixtures of
“Shiratama (frit) ", silica stone and coloring elements such as rouge{Fe.0s), copper,
cobalt and manganese. After firing of the mixture, it turns into transparent colored
glass. To obtain deep color, color should be painted thick. Hewever, red color shbuld
be applied:as thin ag posszible like painting colors to make it transparent, otherwige
the red color does not seem aesthetic. (2)Pigments and flux are mixed to prepare
western colors. Western colors are not required to paint thick because non-transparent
and deep color shows up without thick applicatien. Western colors show various colors
like painting colors, however, coloration of Japanese colors is limited to red, yellow,

blue. green, brown, etc.
5-3 Inglaze Decoration

Although application of inglaze decoration is same as overglaze decoration,
appearance and effect after firing ére different. Since decorated ware'iS-fired-at
1100-1200 C that is higher than firing temperature of overglaze decoration, inglaze
colors melt intoglaze and fired wares prove high resistence like underglazed wares.
Besides, inglaze colors variation is wider than that of underglaze so inglaze decorated

wares have become very popular in the market these days.
5-4 Application of Printing Technigues:

5-4-1 Transfer Paper
Desighs for tableware and novelties made by mass production are applied by transfer
paper.In Japan, transfer paper used to be imported from Europe in the late 19th century
but it started to be printed domestically in the early 20th century and widely spread
in the market. Material of transfer paper has been baper but plagtics (vinyl) has:also

been used these days.

5-4~2 Transfer Paper Printing(Indirect Printing) _
(1) Copper Plate Printing----Fine linework can be reproduced by this technique and it

is generally applied for underglaze decoration of blue and white decoration.

(2) Lithography and Zinc: Plate Printing----This technique is mainly used for .overglaze
decoration. It is suitable for colorful and fine and complicated design fired at low

temperature. Since it is @ kind of planographic printing, color cannot be ‘applied thick.

(3) Screen Printing----This is relatively new technigue that has become_poﬁﬁlar since
late 1950's. Thickness of color can be changed by replécing obening'Of the screen. It
is applicable to wide printed area and substituted for sprayiﬁg and lacquer painting.
Colorful design is available and both under- and overglaze deccration are applied.'
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.- b-4-3 . Direct Printing
(1) Screen Printing----- A design is printed directly to a piece through secreen. This

techhique is mainly applied to underglaze decoration.

(2) Electrostatic Printing----- Powder color is adsorbed by static electricity. This

technique has rarely been used these days.

5-4-4 Pad Press Printing |

A design printed by screen printing or copper plate printing is transferred to
" silicon rubber of which shape fits the shape of a piece to be printed and the silicon -
rubber is pressed to the piece to transfer the design on the piece. It is possible to
print designs bn three dimensiénal objects thus this technique is widespread in tableware

industry. Recently, a pad printer that prints both sides of a piece at once was inﬁented.
5-5 Lining Machine

Lining machine draws line on plates or cups. It can draw plural lineés or curves

with different width at the same time.
-6 Prevention of Decoration Defects

h-6-1 Unevénneés of Tint _

(1)Be sure to check printed color(tint} on transfer paper. (2)Keep transfer baper
in cool and dark room with low humidity. 01d transfer paper has low adhesive strength
and may cause uneven color. (3]Redu¢e difference of temperature inside a kiln during
firing. It is preferable to make certain space between loaded wares and keep constant
amount of loaded wares on a kiln car. (4)In case of spraying or painting, color should
be applied uniformly. {5)In case of copper plate printing, transfer paper should be
pressed uniformly and apply suitable amount of water. {6) Adjust melting temperature of

used colors.

5-5-2 _Slipped.Decoration on Transfer Paper'
(1) Rubber stamp or combination of copper plate printing and brushing is misplaced.
(2) Transferred designs or gold lines are misplaced from proper position. (3)0verprinted

design is partly misplaced.

These defects can be solved by careful work and skill but are found often in cheap

products.

5-6-3 Crawling and Blistering
(1)Overglaze colors tend to have bigger thermal expansion than bodies’ thus crawling
may occur. To prevent crawling, flux of which thermal éxpansion-is small and surface

tension is big should be mixed with overglaze colors. In case of thick application of
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Japanese colors, this point should be considered. (2)Apply overglaze colors thinly,
(3) Choose - high ‘quality paper for transfer paper. printing. (4)To prevent blisters in
colors, dry applied colors throughly and heat up gradually. It is important to burn out

varnish and glue during firing.

5-6-4 Wrinkles
{1)01d or humid transfer paper causes wrinkles. (2)When transfer paper is applied,
be sure to press and wash it well. (3)Choose high quality varnish for transfer paper and
coat the paper by varnish uniformly. (4)Bodies should be cleaned up and keep out

moisture and oil.

5-6-5 Discoloration
(1) Gases produced from colors. may cause discoloration. Loading position and amount
should be considered at loading into kilns. (2)Underglaze colors may be decomposed
depending upon composition of glazes, thus it is necessary to undertake properties of
base glazes. (3)If'liquid gold changes its color, do not heat the temperature so high
or apply it thick. ({4)Lack of gloss is caused by low firing temperature, humid

atmosphere inside a kiln and lack of degassing.



6. Glazes
6-1 Base Glazes

(1) Transparent Glazes----- Transparent glazes are glbssy, smooth on the surface and
transparent. Underglaze decoration shows clear through these glazes. It is the most

common and basic glaze system.

(2)Mat Glazes--<---Mat glazes are not transparent nor glessy. These glazes are often
applied to western craftwares and not 0 common among mass produced wares.. Kaolin glaze
hardly gets dirty, hoWevér its appearance does not seem well due to 1ack_0f melting. .
Magnesia glaze has fine texture, is a little glossy and hardly gets dirty. DBarium
glaze has wide range of firing temperature to produce mat appearance but over firing
causes bloating. Zinc glaze has narrow range of firing temperature but is suitable for

pastel'colors.

{3) Opaque Glazes O-----Opaque glazes show glossy and non-transparent due to crystals
formed in glass phase. Majolica tin glaze is typical opague glaze. Low temperature

opague glazes are graceful and conceal color of colored bodies.

- (4) Opaque Glazeés @----- This opaque glaze is Comﬁosed of two phases of immisible
ligquid. Although it seems same ‘as ‘the former opaque glaze by naked eyes, texture of this

"ag

opaque glaze is different. Japanese-traditional'glazes such as "Shira Hagi glaze and

"Nukajiro”™ glaze are typical opaque glazes in this category.
6-2  Colored Glazes

Colored glazes are prepared by mixing base glazes and metal oxides or pigments. Iron
is the most common coloring element that can. produce almost any celer such as red, yellow,
green, blue, brqwn'and'black changing glaze compositions and firing'conditions. The
following is iron glaze systems; "Tebsu-aka" glaze*®, "Shuhan“_glaze‘”, "Tessha" glaze*®,

"Trabo” glaze**, "Ki-Zeto"*? glaze®®, celadon glaze*f, "Soba" glaze*®, "Kaki" glaze*®
and "Tenmoku" glaze*': The second commonest glaze is copper glazes. Copper produces red,
green, blue and purble.colorf”namely“traditional‘glazes.such“as copper red glaze, chun
yao glaze*’, apple green'glaze, "Oribe” glaze**, copper celadon glaze and Turkish blue
glaze are commonly prepared. Other coloring elements are chromium, manganese, cobalt,
nickel, antimeony, uranium, gold and silver. Using-faw materials containing these metal
compounds, various color tones are produced'due to the effects of minor composition'of
etals. Since more than -two kinds of metal oxides are mixed and calcined to prepére

pigments, coloration of these pigments is very stable for colored glazes. However,

8 HAGT/#9 KI-ZETO0 (yellow Seto) -« - See the appendix. %a ~%k ---<-See the appendixIl.
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discoloration may occur depending upon-pruperties of base glazes, Pigments are widely

used for low-medium temperature glazes applied to tiles and novelties.
6-3 Crystalline Glazes

Crystalline glazes form crystals in or on the glaze and firing conditions of glaze
compositions.differ appearance and texture of crystlline glazes. “"Yohen Tenmoku"*! tea -
bowl which is a national treasure was applied crystalline glaze. There is a variety of
crystals ranging from big round zinc crystals with diameter of bigger thén'lﬂcm'to fine
and shining aventurine crystals. There are two ways of glaze formation. First, during
cooling process of firing, nucleation occurs in the glaze, then crystalliné grain growth
follows. Anoﬁher formation of crystalline glazes are as follows; Bubbles appear while a
glaze is boiled and metal compounds gather around the bubbles. After firing, the glaze
becomes smooth because bubbles are disappearing but the metal compounds remain as
crystalline spots. Zinc, titanium, manganese. cobalt "Tessha”, "Soba", aventurine,

molybdenum and "Yuteki Tenmoku"*™ are good examples of crystalline glazes.
5-4 Decoration by Glazing

(1)Dripping and Spotted Application-----After the application of a gléze to hollow
wares, another glaze is dripped to make a design. Glazing tools are a squeezable bag, a
bamboo cylinder and -a dipper. This technique is often,found in craftwares such as
bottles and jars. For spotted application, different colored glaze is brushed on glazed

pieces instead of dripping.

{2) Douhle Glazes----- Another glaze is applied on glazed pleces. This technigque is

often utilized to chun glaze and "Namako" glaze.

(3) Separate Application-----Different glazes are applied separately.. In case of
"Oribe” ware, transparent and green glazes are separately applied on the same. ware and

a design is put on the transparent glazed area.

{4) Spraying----- Different colored glazes or pigments are sprayed on glazed pieces in .
order to make different shades or stencils can be put on the piece and spray a glaze for
reproducing a design on the piece,

6-5 Crackle Glazes

A crackle in a glaze is. the result of crazing caused by'differenﬁe of. shrinkage

between a body and a glaze. Crackles produce natural.designs. Chinese crackle ware called

#1/ @ e See the appendixIl.
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"Kaihen" is very beautiful ceramics. To raise decorativeness of a crackle, “"Sumiire"
technique is appliedL,CrackIe pieces are soaked in Japanese ink or persimmon juice
("shibu-jiru”) te put color in cracklies. A crackle is originally a defect of glazes,

however, it can be decorative.
6-6 Prevention of Glaze Defects

6-6-1. Crazing

The follbwing‘is countermeasures of crazing;
(1) Check up glaze compositions and raw materials of glaze preparation. (2)Employ
suitablie firing conditions. (Low firing temperature or short firing time may cause
cfazing.) {3) In the case cooling is not appropriate during glest firing, cool down
rapidly from maximum to biscuit firing temperature to produce tension on the glaze and
apply slow booling afterwards. (4)In the case crazing occurs during decoration firing,

adjust cooling rate same as that of glost firing. {5)Apply glazes thinly.

Theoretically, crazing is caused by incompatibility of thermal expansion hetween a
body and a glaze and it is safe against crazing to make smaller thermal expansion of
glaze than body's. Actually, the matier of intermediate layer between a body and a
glaze is involved in crazing, thus solutions should be changed corresponding to types of

bodies; porcelain, earthenware and stoneware.

Following countermeasures are generally put in practice: Reduce silica or alumina
content in a glaze. Add zircon. Increase silica content in a body. Add magnesia
materials. Firing temperature and particle size of same raw materials alse change thermal

expansion.

6-6-2 Stripped Glazes
(1)In the case body's thermal expansion is much bigger than glaze's, silica in the
body is reduced or silica in the glaze is-added. A part of silica in the body is

substituted by feldspar. (2)Lower biscuit firing temperature when it is too high.

6-6-3 Crawling
(I)Adjust thermal“expénsion of glaze to that of body. (2)Do not put glaze too thick.
{3) Take care of concentration of glaze slip. If it is too watery. water moves to the
body bausing 6rawlingﬁ The glaze slip is so thick that adhesion of a body and a glaze
is not suitable. (4)In the case casted body contains too much electrolyte, adhesion of a
body and a glaze becomes worse. (5)Do not:touch bodies with oily hands. (6)Clean up dust
of the body béfore glazing, (7)De not grind glazes too much, (S)After'glazing. dry the
wares completely..(Q)Do not leave:giazed wares for a long time, otherwise soluble salts

are dissolved.
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High surface tension may cause crawling so adjustment of raw material composition
can prevent crawling as follows: (1)In the case glaze slip is too viscous due to ¢lay
materials like kaolin. a part of raw materialsiis.preferably calcined. (2) Although
limestone lowers viscosity of glazes at lower than 1000 °C, the viscosity goes up when
limestone content is more than 10-15%. (3)Magnesia increases viscosity of glazes'but its
effect is not so big as limestone. (4)Zinc flower increases viscosity of glazes at
higher than 900 ‘C. (5)Boric acid lowers viscosity of glazes at hiéher than 700 °C.
7ircoh increases viscosityof glazes. (6)Titania hardly influences on viscosity of
glazes. (7)A little amount of alumina lowers viscosity. (8)Viscosity .of the following
glazes becomes lower in the following order; potash, soda, and litia. (9)Iron oxide

lowers viscosity.

6-6-4 Pinholes and Egg Shell Finishing.
These defects are mainly caused by bodies.  Next major cause is.firing conditions.
Glazes rarely cause pinholes.” The following is considerable causes of pinholes related

to glazes:; (1)too long glazing time (2)too much clay materials in a glaze (3)too thick

glaze {4)too much opacifiers such as zircon and bone ash .(5)remaining bubbles in-a glaze.

It is necessary to- inspect every manufacturing process----raw materials, forming,

finishing, drying and firing for prevention of glaze defects.
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APPENDIX:

J

A MAP OF POTTERY PRODUCTION
AREAS IN JAPAN

-Remarks;

“4]-

*1
*2

*3

*.4

*5

*6
*7
*8
*9

Kagoshima(p.l 1.25)
Satsuma{p.l 1.26)
Arita(p.l 1.26)

Mino(p.1 1.29} -

Tokoname (p.1 1.30)
Kutani(p.2 1.1)
Amakusa(p.3. 1.2)
Hagi(p.11 1.16)
Seto(p.11 1.22)
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Tetsu-aka glaze --- iron red glaze

Shuhan glaze --- iren red glaze with dark-brown spots

Tessha glaze --- iron glaze with golden colored crystalline pattern.
Irabo glaze --- yellow-green to brown mottled mat glaze

Ki-zeto glaze --- yellow Seto glaze: light yellow colored glaze

Celadon glaze(Seiji glaze) --- green celadon glaze _

Soba glaze —— greenish-yellow glaze resembling the color of Soba, Japanese
buckwheat noodle

Kaki glaze --- persimmon-~colored glaze

Tenmoku glaze --- black to brown colored glaze which contains a much higher

percentage of iron than either of yellow or amber glaze

chun yao glaze --- lavender colored glaze w/o underglaze copper red color

Oribe glaze, Ac Oribe glaze --- copper green glaze
Yohen tenmoku glaze --- kiln change tenmoku (appearance of glaze changes in the

kiln during firing. This glaze also contains higher amount of iron compound.

Yuteki Tenmoku --- spottled tenmoku
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(2} %EEQFEzti@:a‘:;@f A2 e f ("CERAMIC PRODUCTION IN JAPAN") B « (LA —

Good morning ladies and gentlemen!

We are very appreciate For your kind guidance of your factories in Piliyandala and
Negombo. For this lecture, I have a concept as Tollows, which comes from my long
experience. Four years age I visited this country, Sri lanka as a member of other
follow-up team of JICA for Ceramic Development Seminar. This was one of the training
course and discontinued after 1985, The ceramic engineering course is also discontinued
in 1988. There is many ex-participants of this course here. This time we are the
members of follow-up team on Glaze and Decoration course, which started 1949 and close
in 1989. Then the course.is succeeded the renewed course "Development and Application
for Pottery and Porcelain", because of improvement of eurriculum of the course.

This year the second course was held and Sri Lanka is allocated one seat with the
other countiries. We:are waiting for your application‘form from your country mere than
one month after dead line. Unfortuﬁately-we received it too late.

-1 had information on the plant at Pilivandala and Negombo in 1986.  But we didn't
have new information . after that. I prepared a little handout on 45 today. This is the
text book for the Ceramic Developméﬁt Seminar in 1985. Participant from Sri Lanka
received thig text. He knows 45, After returning to his plant (Negombo)}, he tried to
start.to clean his factory. At'first he put small planters at a side of the entrance of
his factory. I saw him in 1986 there. He told me so. But next year I received a letter
from him, and he left Negombo factories alter that. T thought, your factory reqﬁires the
knowledge on quality control including 45, So I prepare the handout on 45 today.

~ Yesterday we visited Negombo factory. It is the same situation in Piliyandala
factory. When I stepped in the factory, I saw the road is clean from entrance to
office, and flowers and plants made us relaxed. | understood, 1 have nothing to explain
on the problem of 45 to you. '

You have already two small circles according to Mr.General. Manager's explanation. I
recognized you started to plan and to do the modern quality control already. And
during walking around in the shops, I felt I had no subject to explain in the seminar,
The subject 1 have-preﬁared is no use for you today, I think. You know all the subject
on modern {QC. _

"At the shop of overglaze decoration, we visited there four years ago too, the
female workers on the line stopped their hands and kept their eyes fixed upon us. The
day before. yesterday. I could not look at their beautiful eyes again, their hands were
Moving cbntinuously; I have a picture in the shop four years ago in my house. [ had
remembefed_with checking the last vigit of thisrfactory'for my lecture. No more comment
is required to explain my impression on your factory today. ' _

Nothing should be given to you in my lecture today. I will respect the managers who
-made their efforts to start these activities. I do not know who is the key person of
this activities, but modern quality control for industrial production-should be done by
" all the personnel in the factory. -So we call it TQGC(total quality control).

Negombo factory alse has two small groups of so called OC circles. In Piliyandala

“43-



factory we watched TV that personnel of Piliyandala factory got award on the lst QCC
Conference, 1990. Congratulation! By the way highlight of QCC in Japan explained as
follows: ("4S Movement as Fundamental Approarch to QC"% W TEiH. )

The purpese of quality centrol is that

to raise productivity,

to decrease defects,

to increase quality . .

To achieve these targets, 0C circle is created inJapan.

All of you may have the knowledge of this subject and try to set up QCC in your
working lines. Your effort is not fruitful enough at this stage, I think. In
Piliyandala factory I saw many bar graphs (or histograms) on thé wall in the working
shop, but in Negombo there ié none, except the manager's room-and laboratory. May be,
you cannot organized QC circles totally in your shops, you can organize two small
groups in a factory. One successful example was shown to us on the Brownian tube the
other day. ' '

You had the first conference '90 on QC;”Your'fruitful result is display on the
table on the board. No matter how you got the first prize you got -at the first
conference '90, the barrier of prometing the QC circle organization is also these. I
feel the difference of Piliyandala and Negombo faclory will show this problems. Because
the members consisting QC circles are workers in the shop themselves.: The level of QCC
is reflected by the educational background of the members and their attitude to the
circle. ‘

Besides of the problems on QC circle, the quality control activities should be
carried out by the engineers in the factories. This is another way to promote the
productivity, to develop the quality, to decrease the defects of the products. It is
not the easy wéy. Personnel concerned QG activities has to work hard on the production
line control. It is very severe condition for engineers to promote QC activities.

As you know very well already, I will review 45 here -again., § is the first letter
of the items in Japanese.

1, Seiri-----Clearing up

To make a clear-distinction between things needed and not needed and clear away

the latter

2. Seiton—---- Keep in good order _

To decide/maintain the place and method. of storing. objects to enable’ easy
access/easy return

3. Seiso-----Work floor cleaning

To c}eaf dusts and dirty spots to keep the equipments and the work floor clean

4. Seiketsu----- Hygiene

To maintain a good hygiene level of work environments for good work ‘conditions

These items are already cleat in-your factories. And your ‘incentive measure_alsb
is effective and bears fruits. In 1986 we had 45, 'but after this they added one more
item like this: ' '
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5. Shitsuke-----Discipline

Totally we call_these items 5S. The last item is most important. For any purpose
each item will be accomplished by the educational measure for the workers. To train the
workers for promotion of -quality of the products, managers or leading people should
work hard to give a better understanding of statistical quality control. This is the

next problems for you at their stage, I think.

Thank you very much .
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(3) SE:TRA B A2REOTERL ("DEVELOPMENT OF CERAMICS TN JAPAN") EESEE @ IAIE—

Good morning ladies and gentlemen!
Today I would like to talk about development of ceramics in Japan, specially on
conventional ceramics with my experiences.
_ By using of a cause and defect diagram, | would like to explain how Japanese
ceramic industries developed. Especially a. great number of small and medium enterprises

exist to produce pottery and porcelain. (See the appendix)

(1) Modernization of swall and medium industries

In Seto City, one of the famous pottery producing area near Nagoya in Japan. There
are so many small factories, namely cottage industries in this area. About 90% of
factories have employee less than 20 persons. The Tactory with more than 200 employee
is only one. The production line of pottery and porcelain manufacturing is divided in
each unit sections as Tollows:

1. Raw materials supplier

Body mixture manufacturér
Glaze manufacturer
Plaster mold maker
Forming shop
Decoration shop

-] & = O N
. B - A . -

Glazing and firing factory

In Japan more than 70% of production of pottery and porcelain is produced by large
scale companies, Tor example, Noritake, Narumi China, Sango China, NGK, TOTO, NTK,
1NAX, and others.

After World War 1I, modern industries in Japan were destroyed completely by
bombing and fire during war. We had stood on the start line like a LLDC. In 1948
ceramic industry had 11 tunnel kilns operating actually all over Japan. Keller, Harrop,
and Dressler type they were in Nippon Toki (Noritake, today), Toyoe Toki (TOTO, today},
NGK, and so forth. In early 1950's some small and medium factories introduced the
tunnel kilns for their porcelain manufacturing lines. They were mainly Harrop type or
modified, meaning direct firing flame.

In the case of roofing file production in Aichi Prefecture, surrounding area of
Nagoya, in 1953 the first tunnel kiln for roofing tiles was built in this area. Mikawa
Branch of Tokoname Ceramic Research Institute, Aichi Prefecture, was established in
1954. The aciivity of this branch supported the movement of development.to produce
roofing tiles in this area. ' _ : :

In 1964 Tokyo Olimpic Games were held and Shinkansen Line, bullet train in Japan,
started to serve a new transportation from_Tbkyo to Osaka via Nagoya. Demaﬁd of housihg
also increased specially along the pacific coast belt area in Japan. Therefore the
output of roofing tiie production also increased very much. Upto "75 number of tunnel
kilns built in this area exceeded 150. Mostly small enterprises in this area chailenged
the modernization of their production lines to expand their output in the market. Today
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in some Tactories 1,000,000 pieces per month of glazed roofing tiles are preduced by
only 4 persons. This is a typical example of small and medium industry's effort for

modernization.

(2) Research and development = _

For development of production on roofing tiles, Mikawa Branch of Tokoname Ceramic
Research Institute played its important rolls. Late 1940's after war we didn't have
x-ray, DTA, and other modernized apparatus for experiments. Researchers of Electric
Dept. of the University constfucted an x-ray diffraction apparatus for research
purpbse. At that time, in USA, reseérchers worked to compose the phase diagrams for
ceramics already by using automatically operated x-ray diffractometer. One of the
researcher in GIRIN constructed DTA apparatus by himself, collecting parts, to study
reaction of ceramic raw materials during firing in 1950s. He got Doctor Degree on this
studies. Our researcher collected parts to construct a required tool, for example,
dilatometer.‘sléking test apparatus, and small laboratory kilns in early stage of our
activities.

I think you can make your own tools for study or for training by yourselves. Again
my experiences, during my stay infthe.Philippines.the exhaust pipe under my car was
broken by hampers. I went to large repairing factory joined with TOYOTA, to ask them to
repair the exhaust pipe. The reply was that they could not change the parts, because of
no stock of spare parts. So I went to small shop in the town after the advice of my
drivef. of course, there was very poor facilities. but they.could do make a new exhaust
pipe after manifold to silencer. It cost around 2,000 yen 10 years ago.. '

You have ybur own techniqueé in your country, even it is a part of modernized
products. You have to utilize these techniques completely, you may establish your own
technology combined with the advanced foreign technology.

~ We have several national ceramics research institutions, NIRIM, GIRIN, GIRIO,
GIRIK, and'so.dn. where ex-participant.of high technology material course have been.
Besides these, there are.about 50 prefectural or municipal research institutes(Japan is
divided.whole country into 47 prefectures.). Each prefecture has its own research
institute or technoiogy center. I delivered the handout bn your desk today. It shows
local prefectural institutions, their names and subjects of studying. According to this
handout, most institutions are conducting on advanced ceramics. But actually they are
conducting to study conventional ceramics for a long time. So they have enough
potentials to instruct production of conventional ceramics.
(3) Education -
We have the Tollowing scheme of eduction system in Japan.

6 years for elementary.school(compulsory)

3 years for junior high school {compulsory)

3’ years for senior high school

2 years for college or 4 years for university or college

Besides this, after junior high school
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5 years for technical college
For ceramics education there are 10 senior high schools have their industrial
educational course on ceramics.

Tokyo Institute of Technology, Kyvoto Institute of Technology, and Nagoya Institute
of Technology have Ceramic Department about 15 years ago. They changed Ceramic Dept.
inte Department of Inorganic Materials to designate their studies to focus advance
ceramics. Before this the graduates after these departments mostly became ceramic
engineers and they contributed to develop ceramic industries in Japan.

We have also two vocational school on ceramics in Seto and Kyoto.

{(4) Measures by national government

Besides of loan facilitations by national government through prefectural
government, there are several systems of technology related measures for small
businesses. 1 will;explain'one of them.

Training for technicians of small businesses offered by prefectures: prefectﬁres
are offering various technical tfaining courses for small business technicians to teach
basic and applied technical knowledge with the help of national government subsidies,
and the cooperation of industries, universities, and public research institutions.

Promotion of technical development services: public research institutes have
technology deVelopment studies undertaken by them independently or under supervision of

national research institutes for the services to small businesses.

(5) The rolls of the leading companies

Development of new machinery, new products, new technology, or.application of new
materials is done by large scale factories. For example, my experience again, in 1964 1
visited to a factory in Korea. I saw a new forming machine which didn't work in certain
shop. 1 asked an engineer in that factory, when he replied. They could not operate this
machine because of mismatch of machine to clay body they.prepared; It came from West
Germany. The machine from West Germany has an establish reputation. But this was not -
the case. In Japan Noritake developed their own roller machine fbr their production
line. It could be useful for'materials applied in Japan. This technology has been
transferred widely. The small machine manufacturer could produce this type of machine

later on, and widely applied to the forming process of ceramic factories.
{6) Cooperative association
Cooperative association has important rolls in the ceramic field businesses.

Unfortunately I cannot explain on this subject, because I am not familiar on this

business. So today I would like to leave this subject out.

thank you very much
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Main Research Organization on Science and Technology i

I Cabinetf»

et
\ Resources Councnl

-
) Counsultmg Engmeer Councit

Science & Technology
Agency

[
Lﬂadlanon Council

n Japan

Avtached Research Institutes National Aerospace Lab,

Nations! Res. Inst. for Metals

National |nsi. of Radiclogica! Sciences

National Res. Ceriter for Disaster Prevantion

‘Netional Inst, for Research

in lnorganic Materials

Natiansl Inst, of Resources

Public Corporations

o e = e

Japsn Atomic Energy Res, inst, (JAERT}

Research Development Corporation of Japan [JRDC)

Power Resctor and Nuclear Fuel Developmen:
Corporation {PNC}

National §

pace Oévelopmenl Agency of Japan [NASDA])

Japan information Center of Science & Technol-
ogy {JICST)

J2

-
e

Japan Marine Science & Technoiogy Center (JAMSTEC) J

Inst, of Physical & Chemical Research {IPCR)
—{Ministry of Education]

National Science Museumn

Mational Inst, of Gensatics

Inst. of Statistical Mathematics

International Lstitude Observatory

National Universities |

New Energy Development Organization

s L e 7L L
R —_ - - ... Smence Counail -~ J
,_Clegd_gsy (_:ogncsl ot
' Council for Science Education
L&_Vg_cajto_qalfd_ycgt:gn_ _

JI_

paZ RN SR, -[ Jepan Society for the Promotion of Science USPSTJ
| {Ministry of Internationali | | _ . . - . .- _.
‘Trade & Industry Indgslnal T_et_:_hno!g_gl,LCg_unsll H
F—-{ Pa‘lent gﬁlce.l )
-—{ Agency of Natural Hesources and Energy_}- . —I

(NEDO}

;{ig‘ency of Industrial Science & Technology ]

National Res. Lab. of Metrology

Elactrotechnical Lab.

Mechanical Engineering Lab, Industrial

‘Products Res, Inst,

Mational Chemical Leboratory for Industry

National Res, 1nst, for Pollution and Fesources

Government industrial Res, Inst. Osaka

Government Industria) Development Lab, Hokkaido

Government Industrial Res. inst. Nagoya

Government [ndustrial Res, Inst, Kyushu

Fermeniation Res, Inst,

Government Indusirial Res, Inst, Tohoku

Res. {nst, for Polymers and Textiles

Gavernment Industrial Res, Inst, Shikoku

Geological Survey of Japan

Government Industris! Res, Inst, Chugoku

and other organization
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NATIONAL INSTITUTE FOR RESEARCH TN INORGANIC MATERIALS

4. BASIC RESEARCH IN GROUPS AND STATIONS

1st Research Group (Zr—Containing Oxides: Zr02~MXOy)

2nd Research Group (Ternary Tantalum Sulfide; M-Ta-S)

3rd Research Group (Silicon base Non-oxide: Si-C-N)

4th Research Group (Bismuth-based Oxyfluoride: Bi-M-0-F)

5th Research Group (Copper Perovskite: M-Cu-0)

6th Research Group (Chalcogenides of Metallic Typical Elements;
M-S, 5e, Te)

7th Research Group (Octo-Titanates: A(B’Ti)8016)

8th Research Group (Diamond: C)

9th Research Group (Rare Barth Alumino-Silicate Glass: Ln203—
A1203 Glass) : .

10th Research Group .(Barium Sodium Niobate: BaéNaNb5O15:BNN)

11th Research Group (Vanadium Bronze: Mxv6n015—m)

124th Research Group (Tantalum Carbide: TaC)

13th Research Group (Rare Earth Garnets: R3M2X3012)

14 thk Research Group (Nickel Oxide: NiO)

15th Research Group {(Montmorillonite: Al

531 O1O(OH)2.HH20)

2778

5. Research and Development of New Oxide Superconductors
(1) Exploration'of New Superconductors

(2) Single Crystals

(3) Crystal Structure

6. Special Research Projects
(1) Research on Bioceramics
(2) Research on the Synthesis of Semiconducting Diamond

(3) Research on Super Abrasive Ceramics

-51-



Government Industrial Research Institute, Osaka

W W

M oW ¥s e e Ve TR T

Research on structure controls of composite céramics containig
whigkers _

Control of interfacial ionic conduction in ceramic compdsites

Research on thical'property reinement of halide glasses

Research on prparation technology of ion conducting glasythin
f%ms_'

Research on preparation of opto-electric transparent ceramic
film

Stﬁdies on synthesis of graphite bi-intercalation compounds

Study on evaluation and improvement of carbon materials and
carbon fiber reinforced. plastics .

Studies on thermostable reinforcement from carbon fiber

A study on the ceramic coating by low pressure plasma spraying

Electric conductive ceramics

Theoretical atudy of interfaces in ceramic matrials

Study of high precision glass fabrication

Study of the new functional optical glass :

Study on fabrication technolégy_of superconductive film

Ceramic Turbine for Coal Gasification: Measurement of tribo-
logical properties:-- Preparation process technology(Tou-
ghening technology) _

Superconductive Materials for High Current Density and High

Magnetic Field: New Synthetic process from molten phase
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Government Industrial Research Institute, Nagoya

# Technologies of Single Crystal Casting (Ceramic Mold)

# New Ceramic Processing for High-Tc Superconductors

# Research and Development on Evaluation Technologies of Ceramic
Turbine Component for Coal Gasification System

Research and Development on Heat Resistance Ceramic Gpmponents

Synthetic Technology of Artificial Clay for High Performance

T S

Ceramics :
Fundamental research on Improvement of High-Tc Superconductors
Photosensitive Ceramics
Fiber Reinforced Ceramics
Study on the Functional Porous Ceramics

T Tk S SR I

Research on Superplasticity of High-Performance Ceramicé and
Superplastic Processing

# Research on the Characterization and Effectlve Use of Clay
Minerals in China

# Research and Development of Ceramic Colour Containing Rare
Earth Elements and Ceramic Colour Glazes _

# Materials Database Building and Internatlonal NetworkingStand-
ardization (Ceramics) .

# Research on Evaluation Test Technoly for Important Advanced
Material (Engineering Ceramics)}

# Research on Dispérsion~8trengthened Ceramics

# Studies on synthesis and sintering of caleium phosphate for

an advanced artificial ceramic bone

# Infrared radiant ceramics for energy conservation

T

Centrifugal castlng ‘of ceramic slurries
# Studies on design of potteries for architectural space,'exterlor
and interior applied traditional decoration techniques to

modern pottery
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Government Industrial Research Institute, Kyushu

#

=3
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Development of Advanced Carbon/Carbon Composites with Oxidation
Resisténce

Hot-gas Corrosion of Ceramics

Advanced Utilization of Lime and Lime-based Compounds for
Maﬁerials Development

Machining Technology of Ceramics and their Utilization as for
Cutting Tool

Studies on the Boride-base Ceramics Having Ductility at High
Temperatures

Development of Carbon Material Having New Functions made of
Carbonaceous Mesophase o

Basic Studies on Sliding FProperties of Carbon Matrials at
High Temperature

Porous Ceramic Materails from Rice Husks

Research on Fabrication and Thermomechanical Characterization
of Heat Resistant Carbon-ceramic Composite Materials

Development of Culting Ceramic Tool for Steel

Study on the Tntelligent Composite Ceramics - _

Plastic deformation of ceramics dispersed metal composite

Mechanism of zeolite formation

Study on extrusion moulding

Advanced utilization of volcanic glass

Refining process of fine part of weathered granite

Processing and evaluation of inorganic polymer with layer
structure . '

Extrusionbehaviour of partculate pasts

Research on carbon £ilm

Research on hard carbon thin film

Studies of functionary carbon electrode

Research on carbon/ceramic composites

Research on boron nitride

Spectroscopic characterization of ceramics

Study.on the fabrication of high strength and high oxidation
resistance ceramics

Study on the properties of high performance'ceramics
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List of Universities and Colleges conducting ceramic researches

1. Hokkaido University (Science, Engineering)

2. Tohoku University(Engineering)

3. Akita University(Mihing)

4. Yamagata University(Engineering)

5. ZIbaraki University(Engineering)

6. University of TSukuba

7. Utsunomiya University(Engineering)

8. Gumma University(Technology)

9. Saitama University(Engineering)

10. Chiba University(Science, Engineering)

11, Tokyo University of Agriculture ahd Technology(Technology)
12. The Tokyo University(Scienée,_Engineering)

13. Tokyo Institute ofTechnoldgy(Enginéering)

14. Yokohama National University(Bngineering)

15. Niigata University(Dentistry, FEagineering)

16. The Technological University of Nagaoka(Engineering)

—
-3

. Kanazawa University(Technology)

. Yamanashi University(Engineering)

—
o

Shinshu University(Engineering)

N =
[ JEENe]

Gifu University(Engineering)

N
-

Shizuoka University(Engineering)
. Nagoya Institute of Technology(Engineering)

28]
N

. Nagoya University(Engineering)

N
(V)

24 . Toyohashi UniVersityﬂof'TeChnology(Engineering)
25. Mie University(Engineering)
26. Kyoto UniVersity(Engineefing)'

[3e]
~J

Kyoto Institute of Technology(Engineering and Design)

I
[o.4]

Osaka University(Human Science, Science, Engineering)

N
~O

. Kobe University(Science)

o
(@)

Okayama University(Engineering)

(V]
—_

Hiroshima University(Engineering)'

LSV
N

Yamaguchi University(Engineefihg)

Kochi University(Science)

T W
~ W

Kyushu University(Engineering,'Enginering Sciences)

oW
[ RN

Kyushu Institute of Technology(Engineering)
Saga University(Science and Engineering)

Nagasaki University(FEngineering)

W W
o0 =2

Kumamoto University(Engineering) -

O0ita University(Engineering)
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40.
41
42.
43.
bty
45.
46.
47.
48.
49
50,
51.
52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64 .
65,
66,
67.
68.
69.
70.
71.
72.
73.
7.
75.
76.
77.

Kagoshima University(Engineering)

Tokyo Metropolitan Univerﬁity(Technology)‘

Osaka City University(Engineéring)

University of Osaka Prefedture(Enginéefing)

Hokkaido Tnstitute of Technology(Engineering)

Hachinohe Institute of Technology(Engineering)

Chiba Institute of Technology(Science, Engineering).

Aoyama Gakuin University(Science and Technology)

Keio University(Science and.Technolégy)

Kogakuin University(Engineering)

Kokushikan Un1v9r31ty(Eng1neer1ng) _

Shibaura Institute of. Technology(Englneerlng)

Sophia Unlver51ty(Ac1ence and Technology)

Showa University(Dentistry)

Seikei Univefsity(Engineefihg)

Chuo University(Science, Engineering)

Tokal University(Engineering)

Science University of Tokyo(Science and Technolgy)

Nihon Unlver31ty(801ence and Technology, Industrial Tech-
nology, Engineering) |

Musashi Institute of Technology(Englneerlng)

Meisei University(Physical Sciences and Engineering)

Kanagawa University(Engineering)

Sagami Institute of Technology (Engineering)

Aichigakuin University(Dentistry)

Aichi Institute of Technology (Engineering)

Chubu University(Engineering)

Toyota Technological Institute(Eﬁgineering)

Ritsuméikaﬂ,Universiﬁy(Sciehce and Engineering)

Kansai University(Engineering)

Kinki Univérsity(Science Technology, Engineering)

'Okayama University of Science(Science)

Fukuoka Unlver31ty(Eng1neer1ng) o _
The Kumamoto Institute of Technology(Enaneerlng)
Aichi University of Education

Asahi University '

Ibaraki Technical Gollege :

Osaka Unlver31ty of Education

Osaka High Technology Junlor College
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78.
79.
80.
81.
82,
83.
84.
85.
86.
87.
88,
89.
90,
91.
92.
93.
94 .

Osaka Prefectural Technical Gollege
Oyama Vocational Junior College
Kanagawa Institute 6f'Technology
Kanazawa Technical College

Kyoto University of Education
Kurume Technical College

Kobe Municipal Technical College
Industrial Technolgy Junior College
Tokyo Institute of Technology and Design
Nakanihon Automotive College

Nagano Technical College

Hydgo Univérsity'of Education

Fukui Technical College

Natioral Defense Academy

Meikai Uﬁiveréity

Yonago Technical College

Ryukoku University



R & D AT THE RESEARCH Institute of each prefecture or municipality
1. Hokkaido Industrial Research Institute :
Chemical Technology Department, Nopporo Branch

a. Bodies and glazes for art pottery

b. Trial for art glass by using of local raw materials
¢. Apatite ceramics from cows bone
d

Utilization techniques of sludge from sewer

2. Geological Survey of Hokkaido
a. Utilization of low grade ceramic materials
b. Application of zeolite resources

¢. Prevention of aggregate reaction in concrete structure

3. Asahikawa Municipal Research Institute for Industrial Arts*
a. Survey on ceramics
b. Development of various products

¢. Development of manufacturing technique

4. homori Industrial Research Institute

a. Utilization of zeolite and wastes

b. Development of new materials from mudstone
¢. Trial manufacturing of new pottery products
d

Survey on ceramic raw materials

5. The Iwate Prefectural Institute of Technology
a. Injection molding of advanced ceramics by using of wax

as a binder

6. Akita Prefectural Institute of Inductrial Technology
a. Utilization of local resources in the prefecture to

ceramics[Utilization of natural zZeolite]

7. Yamagata Research Institute of Technology
a. Development of mahufacturing_process of porous body
with ultra fine pores by using montmorillonite
b. Facbrication and utilization of wullite ceramics from

locak ceranuc raw material in the Prefecture

8. Miyagi Prefectural Institute of Technology
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a. Study on refining of rare metals and their characteri-
zation ' o

b. Studiés_bn the characterization methods of fine ceramics
by ultrasonic imaging method

é. High grade system of fine ceramic fabrication

g, Fukushlma Prefecture Aizuwakamatsu ‘Laboratory of Industry

a. Coloured glazes for stonewares

10. Ceramic Technological Institute
Tbaraki Prefectural Industrial Technology Centre
a. Utilization of industrial wastes
b. Survey analysis of ceramic rawv materials
¢. Utilization and value-adding devlopment of local re-
sources :
d. Decoration method by sand blast

11, Tochigi-Prefectural'Ceramic Institute
a. R & D on ceramic raw materials
i)Quality improvement of Mashiko-ware's body
~ii) Utilization of unused resources

1i1)Quality improvement of clay roof tlle body
iv)} Development of raw materials for glazes

_ v) Utilization of ceramic raw materials

. b. Development of design for new pottery ware

i} Tableware

12. Gunma-ken Industrial Research Institute
a. Survey on utilization of fine ceramics
b. Fabrication of tiles(incl. roof tiles)
‘¢, Manufacturing technology of fine ceramics and its cha-

facterizatidn{BaTiOBI

13..Industrial Research Institute of Saitama

a,_Improvement.df emissivity of infra-red radiant ceramics
14. The Tokyq_Metyopolitanflndustrial Technology Centre

a. Fabrication of glass coating film by sol-gel method

b. Manufacturing of sintered non-oxide ceramics and its
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characterization

¢. Electric discharge machining of conductive ceramics

d. Development of corrosion resistant ceramics for alumi-
nium alloy _

e. Environmental effects on electric characteristics of

fine ceramics

15.Niigata Prefectural Industrial Technology Centre®

a. Mechanical properties of ceramic composite composed of
alumina and zirconia reinforced by organic fibre

b. Grinding and polishing of fine ceramics by WA.grinding
wheel K

¢c. Effects of forming methods on sintering shrinkage of
Zirconia : | '

d. Thermal stability of sintered SiC thermister

Firing coﬁdition and properties of Piezoelectric ceramics

17. Shizuoka Industrial Technology Institute Centre of Shizuoka
Prefecture ' : o
a. Application of new ceramics to various industrial parts
~~Application of carbon film and special inorganic

fibre to industrial materials

18. Industrial Research Institute, Aichi Prefectural Government

a. Properties of aluminium-ceramics fibre reinforced com-
posite _ _

b. Study on metal surface modification by ion spattering

Surface modification by plasma spraying

d. Manufacturing technology of industrial parts and func-
tionai thin film of fine ceramics and thieir character-
ization ' '

e. Characterization of joint surface of ceramics/metal

by ultrasconic microscope

19. Tokoname Ceramic Research Institute; Aichi Pfefectural
Governmeht
a.Studlies on characterization and-application of ceramic
' ‘raw materials- '

b. Glazes for stonewares
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Development of design on tablewares

Casting technoldgy'of special type roofing tiles
Development of bodies for ceramic building materials
Development of roofing tile for melting snow

Development of functional ceramics applied to fibre

. Development of anti-permeable rooftile

20. Seto Ceramic Research Institute, Aichi Prefectural Govern-

ment

a.
b.

C.

f.
i) Design of tableware in various life styles

Infra-red radiant ceramics applied PTC

Junction technology of fine ceramics

Application technology of artificaial clay---Application
of synthetic kaolinite to hard'porcelaih_body———

Forming technology'of—vibration'casting during heating
~~-Materials for casting mould and preparation of slip-

Systematization of ceramic design by using of advanced
instrument---Database structuring of Japanese tableware

Studies on pottery design in the local characteristics

ii) Development of pottery ware using by-products
f.

Studies on design of novelty corresponding to the mar-

ket under sensual consumption

21. Nagoya Municipal Industrial Résearch Institute

a.

TR N TR ¢ B e g

Evaluation technology on machining defects of ceramics
Electrolytic cell of amorphous solid
Alumina electroluminescent emitter

Junction of ceramic and metal

. Synthesis of non-oxide ceramics and their application

Machining characteristics of ceramic tools

22. Gifu Prefectural Ceramic Research Institute

a .

[ 2 o TR I o 3

Application of synthetic materials to ceramics
Development of new products of pottery and porcelain
Dévelopmeﬁt'bf'glazes_with high hardness

Development of far'inffréd radiant ceramics

Development of electroconductive ceramics
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Forming technology of aluminiﬁm nitride
g. Development of functional ceramics and their application
to sensor .
h. Forming technology of fine ceramics and its characteri-
zation

i. Survey on ceramic raw materials

23. Tajimi City Pottery Design and Technical Centre
a. Trial production of toughened porcelain tableware
b. Trial production of exterior & interior items
¢. Information collection and retrieval system on pottery

& porcelain design: data hase storage undertaking

o

.Screen printing by colour decomposition

.Study. on novelty and trial production of newly designed

b

products
f. Planning of management sys¥ememn stable colouration of

colours and pigments

24. Toki City Institute of.Ceranmics
a. Study on high-strength porcelain
b. Study on ceramic paper

25. Mie~ken Ceramic Research Centre
a. Synthetic technology of artificial clay
b. 3tudy on the factors affected on thermal shock resis-
tance of ceramics
¢. Study on infrared radiant ceramics
d. Gomposite of ceramicg and metal
Study on ceramics compbsed of hydraulic setting materi-
als
f. Development of total design of new products
Development of materials for Iga ware and trial'prdd1c~-
tion '

h., Study on CI manual on Iga ware

26. Toyama Prefectural Industrial Technology Centre¥
a. Study on densification of ceramic materials
b. Study on hydrothermal synthesis of ceramics
¢. Structural analysis of ceramic materials
d. Study on low thermal expanion ceramics
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e. Study on welt ceramic coating

27. The Industrial Researdh'Insﬁitute of Ishikawa Prefecture
a. Study on Synthesis of artificial clay from local resour-
ces
b. Development Qf electric conductive zirconia ceramics
c. Fabrication of artificial mullite and its application
28. The Kutani Ware Research Institute of Ishikawa
a. Development of transprent porcelain
Study on printing technology
Study on prevention of peeling of overglaze colour
Study on casting technology
Study on high quality toughened porcelain

o 2 0 ¢

29. Indﬁstrial'Technology Centre of Fukui Prefecture
Miyaszaki Laboratory

Functional film by sol-gel method

Machining condition of fine ceramics

Development of synthetic fine ceramics

Development of functiona materials

O oo o op

Inprovement of properties of pottery

30. The Shiga Prefectural Shigaraki Ceramic Laboratory
a. Utilization of ablite
b. Application of Shigaraki ware body to new products and
improvement of quality
c. Study on artificial clay
d. Data Base construction of glazes

31. Kyoto Prefectural Comprehensive Guidance Centre for Small
and Medium Enterpris
a. Application'of ceramic raw materials in Kyoto Prefecture

and their high qualification

32. Kyoto Municipal Institute of Indusfrial Research
a. Studies on plastic bodies and glazes of poltery
b. Development of new products of Kyo ware and Kiyomizu

_ware
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c. Studies on ceramic glazes: Crystalline zinc glaze
d. Studies on new ceramics: Alumina ceramics

e. [Injection moulding of ceranmics]

33. Osaka Prefectural Comprehensive Industrial Technology Insti--
tute® _ _ : |
a. Development of high toughen, high strength and heat

resistant materials by controlling micro-structures

34. Osaka Municipal Technical Research Institute

a. Development of materials for functional thin filwms
Development of high performance glas and its application
Development and application of fine ceramics

Functional inorganic materials

oS T I

Development of inorganic-organic composite material

35, Hyogo Prefectural Institute of Industrial Research
a. Fabrication of functional thin film ,
b. Fabrication of new ceramics materials from amorphous
substance
‘¢. Clay tile body for pavement

d. Characterization on structure of inorganic materials

36. The Tottori-ken Industrial Institute

-nil.-

37. Shimane Prefectural Industrial Technic Institute
Hamada Branch .
a. Studies on ceramic products with exothermal mechanism
by ceramic plasma spraying o
b. Fabrication of sintered spheroidized product and its

application

38. Okayama Prefectural Industrial Technology Centre
a. Studies on refractories o
b. Studies on fine ceramics(Characterization)
¢c. Fabrication of inorganic composite _
d. Studies on pottery(Production technology)
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39. Yamaguchi Prefectural Industrial Technology Centre*
a. Application and evaluation of high functional materials
b. Development of high functional ceramics _
¢. Facbrication of transparent aluminium oxynitride sin-

tered materials

40. Prefectural Industrial Research Institute, Tokushima
a. Fabrication of porous material from waste glass fibre
b. application of chlorite to ceramic glauzes

¢c. Development of machining tools from ceramics

41; Kagawa Prefecture Industrial Technology Centre
a. Development of thin roofing ceramic material
b. Development of ceramic materials with low expansion

42. Ceramic Laboratory of Bhime Prefecture
a. Synthesi of traditional "Gosu(zaffer)"
b. Manufacturing Technology of ceramic building matrials
from local raw materials
c. New products with.design of KOTOBE(old Tobe) porcelain

43.Kochi Prefectural Industrial Technology Centre*
a. Development of special ceramic products from serpentine
b. Variation df Calcium phosphate and their adsorption
properties
¢. Trial production of far:infrared radiant body by plasma
spraying
d. Development of ceramic building matrials

44 . Fukuoka Prefectural Industrial Technology Centre

Material Developmetn Laboratory’

a. Forming technology of fibre reinforced ceramic sheet
(pore size control of porous ceramics)

b. Appllcatlon of blbrous 1norganlc compounds to building
materials {(quality evaluation of needle crystal con-
taining calcia as substitute of asbestos)

c¢. Manufacturing Tedhnology of fibre cement board without

asbestos
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d. Manufacturing technolegy of fibre cement board without

asbestos

45. Fukuoka Prefectural Industrial Technology Centre®

Chemical Fibre Laboratory

a. Quality control of ceramic raw materials by rapid chem-
ical analysis---Improvement of ceramic building materi-
als~-- '

b. Stydy on mechanical properties of fine ceramics
-~-~3intering of zirconia and tis mechanical properties
-—~Firing of non-oxide ceramics and thelr properties

c. Study on gas separation membrane byifunctional_ceramics
-——Trial production of oxygen sepafation membrane by

perovskite type oxide and its evaluation of properties

46. Saga Prefectural Ceramic Research Institution _
a. development of local area network system technology
1) data collection on drying and firing shrinkage of
porcelain o o
2) data collection of coloration of colours: for por-
celain
3) data collection of pattern and configuration
b. Development of new potiery clay body with low melting.
pottery stone as materials

¢. Develcopment of decoration method by leadless cclours

d. Development of anticorrosion overglaze colour(Study on
leadless overglaze colours)

e. Development of tableware for aged people

f. Study on decoration ceranics _

g. Development of materials for Karatsu-yaki

h. Development of porous silica from low cost material

i. Development porousg ceramics from natural material as
main component _ ;. E _

j. Development of high strength ceramics at highéf:temperatue

k. Development of surface treatment tephnology of material

machining

m. Synthesis of ceramic thin film by plaswma GVD
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47. Nagasaki. Prefecture Ceramic Research Institute
a. Development of ceramic filter
b. Forming technology of homogenous body
¢. Development of high strength and high heat resistant
porcelain
d. High technology on ceramic decoration by photoengraving
 method
e. Studies on fine ceramics and pottery
f. Advance utilization of lime and lim-based compounds for
materials development
g. Development of new pottery clay body with low melting
pottery stone as a material
h. Development of new (designed) products
Study on high quality products of pottery
j+ Study on artificial gems
Study on high quality presentation of pottery decoration

48, Kumamoto Prefectural Industrial Technology Centre“
a. Application of limestone
b. Fabrication of electronic ceramics and its evaluation
c. Deﬁelopment of high strength porcelain by fine grinding

of low melting Amakusa Toseki

49. Oita-ken Industrial Research Institute
a. Development of fabrication technblogy of metal-ceramic
composite '
b. Advanced utilization of lim and lim-based compounds for
materials development _
c. Treatment of heavy metal waste water by calecium carbonate

50. Miyazaki Prefectural Industrial Research Institute
a. High functionalization of SPG and its fabrication
b. Development of new technology of emulsification by S5PG
Membrane _
¢. Development of new china by using bones of swine and cows
Production of coloured roofing tiles '
Manufacturing technology of water permeable tiles
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51 .Kagoshima Prefectural Industrial Technology Centre®
a.Development of powder forming of ceramics with GIP and
maching technology with ultrsonics _
b. Development of new material by volcanic ejecta and its

application

52. Division of Small and Medium Enterprises, Kagoshima—shi
a. Tableware for local cuisine by Satsuma-yaki
b. Combination of Satsuma-yaki and composite

c. Study on lighting tixture

53. Okinawa Prefectural research Institute

a. application of coral to fine: ceramics
Development of porous ceramics from coal ash
Studies on ceramic raw materials and glazes

Development of thermal shock resistant ceramics

[+ TR e B = 8

Characteristics of pottery in Ryuukyuu fired by electric
kiln |
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SUMMARY REPORT BY THE FOLLOW- UP TEAM _
FOR JICA EX~PARTICIPANTS OF THE GROUP TRAINING COURSE
IN DEVELOPMENT & APPLICATION TECHNOLOGY FOR POTTERY & PORCELAIN
AND IN CERAMIC GLAZE & DECORATION

1. Introddction

Being dlspatched by Japan Internatlonal Cooperation Agency as
one of its follow~up programs for the ex—participants of the group
training gourse in Development & Application Technology for
Pottery & Porcelain and in Ceramic Glaze & Decoration, the team
headed by Mr. Tetsuya Ueda, Head of Products Development Division,
Ceramlc Technology Department Government Industrlal Research
Instltute, Nagoya, Ministry of Internatlonal Trade & Industry as
mentioned below, arrived at Slngapore on’ December 4th 1990, and
conducted its follow—up activities for a period of five days

The team has the pleasure to submit a summary report on the
results of its studies so that it would be referred to by the
anthorities’ concerned: in the Government of Republic of Singapore.

2.Team Members

(1) Mr. Tetsuya UEDA
The Team Leader, . Technlcal Guidance
Head, Products Development Division,
Ceramic Technology Department,
Gavernment Industrial Research Institute, Nagoya,
Ministry of International Trade & Industry

(2) Mr. Ryuichi YAMAMOTO:

- Technical Guidance
Course Leader of Training Course in Ceramic Field,
Nagaya International Training Centre,
Japan International Cooperation Agency

(3) Mr. Yasuhiro MORIMOTO:
Follow-up Team Coordinator
Training Officer,
Training Division,
Nagoya International Training Centre,
Japan International Cooperation Agency

3. Objectlves

The follow-up team prlmarlly aims at know1ng how and to what
extent the ex—participants of Ceramic Glaze & Decoration Course
“are making use of the knowledge acquired in Japan, together with
grasping. the needs ln order to improve future training program.
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4. Summary of the Follow-up Activities

The team conducted;
- ‘interview with the officials of Publlg Serv1ce Divisien,
Ministry of Finance

— interview with ex-participants
~ visit to Nanyang Academy of Fine Art and ceramic factory

Out of the above mentiocned activities, we have grasped the
present situation in the fiéld of ceramics and confirmed the

effects of the training program. ‘For details, please refer to the
appendixes. ' ' .

Finally, we would like to express sincere appriciation and
gratitude to the support extended by the Government of Republic of
Singapore, Ministry of Finance and Ministry of Education, and
also the contrlbutlon of the Fmbassy of Japan and JICA Singapore
Office.

December 8th, 1990

Toa 7T,

Tetsuya UEDA

Leader of the Follow—up Team

for JICA Ex-participants

of the Group Training Course -

in Development & Application Tech.
for Pottery & Porcelain

and in Ceramic Glaze and Decoration
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I. LIST OF INTERVIEWEES
Ministry of Finance
- Mr. Lee Kat Kan

Ms. Ong Poh Chin

Ministry of Eduéation
‘Mr. Wong Kian Ping
(Ex—participant in 197%)

Temasek Politechnic
Mr. Jaafar bin Abdul Latiff
(Bx—participant in 1975)

Nanyang Academy of Fine Arts
Dr. Gwee Yee—Hean

Mr. Foo Chee San

{Appendix I)

Assistant Director, Training
Public Service Division

Training, Public Service Division

Spécialist Inspector (Art & Crafts)
Curriculum Planning Division .

CertED, Teaching Associate,
School of Design :

President

Head, Art Department

{Ex—participant of other course in 1963)

Mr. Chua Soo Khim
Embassy of Jaﬁan
Mr. Hideki Yamada

JETRO Singapore Office
Mr. Nachiro Taguchi

JICA Singapore Office
Mr. Tatsuo Hoshi

Mr. Yukio Ishida

Lecturer

First Secretary

Managing Director

Resident Representative

Assistant Resident Representative
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IT,

1.

{Appendix II)
COMMENTS

Out of six ex—participants of Training Course in Glaze & .
Decoration, the team could meet two ex—-participants during its
stay and three ex—participants answered questionnarie which was
sent in advance. Through interview with them, it could be
convinced that they are making use of knowledge: and techniques
acquired in this Course directly or indirectly.

Glaze & Decoration Course, which had.focused on both
artistic techniques and ceramic engineering, was re—organized
by putting emphasis on engneering aspects of ceramics and
changed its course title to Development & Application o
Technology for Pottery & Porcelain Course.’ Therefore, the
curriculum of. Pottery & Porcelain Course is designed suitable
for acguirement of fundamental technical knowledge on ceramics.
Those who major in art and design is fecqmmended to apply for
an individual training course or group training course in
industrial design.

Ceramic factory runned by Mr. Chua Soo Khim(Part—time
Lecturer of Nanyang Academy of Fine Arts) is producing flower
pot for practical use by utilizing local raw material and
exports for Burope. Such. kind of private company with a
traditional technology is usually situated as a foundation of
modern industry.
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SUMMARY REPORT BY THE FOLLOW-UP TEAM
FOR JICA EX-PARTICIPANTS OF THE' GROUP TRAINING COURSE
IN DEVELOPMENT & APPLICATION TECHNOLOGY FOR POTTERY & PORCELAIN
AND IN CERAMIC GLAZE & DECORATION

i. introduction

Being dispatched by Japan International Cooperation Agency
as one of its follow-up programs for the ex-participants of the
group training course in Development & Application Technology for
Pottery & Porcelain and in Ceramic Glaze & Decoration, the team
headed by Mr. Tetsuya Ueda, Head of Products Development Division,
Ceramic Technology Department, Government Industrial Research
Institute,  Nagoya, ' Ministry of International Trade & Industry
as mentioned below, arrived at Colombo on December 8th, 1990, and
conducted its follow-up activities for a period of five days.

The lteam has the pleasure to submit a summary report on the
results of its studies so that it would be referred to by the
authorities concerned in the Government of Democratic Socialist
Republic of Sri Lanka.

2., Team Members

{1) Mr. Tetsuya UEDA:
The Team Leader, Technical Guidance
Head, Products Development Division,
Ceramic Technology Department,
Government Industrial Research Institute, Nagoya,
Ministry of International Trade & Industry

{2} Mr. Ryuichi YAMAMOTO:
Technical Guidance
Course Leader of. Training Course in Ceramic Field,
Nagoya Intermnational Training Centre,
Japan International Cooperation Agency

(3) Mr. Yasuhiro MORIMOTO:
Follow-up Team Coordinator
Training Officer, '
Training Division,-
Nagoya'lnternational Training Centre,
Japan International Cooperation Agency

3. Objectives

- The follow-up team primarily aims at knowing how and Lo what
extent the ex-participants of Ceramic Glaze & Decoration Course
are making use of the knowledge acquired in Japan, together with
grasping the needs in order to improve future training program.
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4, Summary of the Follow-up Activities
The team conducted:
- interview with ex;participants
- geminar on ceramic decofation techniques and quality contrdl

- visgit to
{1) Piliyandala Factory, Ceramic Research & Development
Centre and Negombo Factory of Lanka Ceramic Limited

(2) Hand Crafted Ceramics Centre, De?értment of Small
Industies, Sri Lanka Administrative Service :

{(3) Midaya Ceramic Company Ltd.

Qut of the above mentioned activities, we have grasped the
present situation in the field of ceramics and -confirmed the
effects of the training program. For details, please refer to the
appendixes.

Finally, we would like %o express sincere appreciation :and
gratitude to the support extended by the Government of  Democratic
Socialist Republic of Sri Lanka and Lanka Ceramic Limited, and
also the contribution of the Embassy of Japan and JICA Sri Lanka
Office.

December. 14th, 1990

7%%%

Tetsuya UEDA :
Leader of the Follow-up Team
- for JICA Ex-participants .
of the Group Training Course
in Development & Application Tech.
for Pottery & Porcelain
and in Ceramic Glaze and Decoration
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_ (Appendix I)
I. LIST OF INTERVIEWEES

Lanka Ceramic Limited

Mr, Tissa Jayaweera Chairman/Managing Director

Mf. N.C.W.Attanayake | General Manager

Mr, D.Bandula Senarath Dééuty.ceneral Manager(Technical)
Mr. Harry Makawita Factory Manager |

Sri Lanka Administrative Service, Department of Small Industries
Mr. D.A.D.Jayawardena Deputy Director

Mr. Katsuya Fukuyama Hand Crafted Ceramics Centre
(Japan Overseas Cooperation Volunteer{JOCV})

Midaya Ceramic¢ Company Ltd.
Mr. Dayasiri Warnakulasooriya Chairman/Managing Director

Embassy of Japan _ .
Mr. Yoshio Kanzaki Second  Secretary .

JICA Sri Lanka Qffice : .
Mr. Hiroshi Niino Assistant Resident Representative
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{Appendix 11)
I1I. SUMMARY OF SEMINAR '

The seminar was held as follows:
1. Date and Time 9:30 - 12:15 December 13th, 1990
2. Place Function room of Lanka Oberoi Hotel

3. Subjects and speaker
(1) "Quality Control, QC circle activities and TQC"
by Mr. Ryuichi Yamamoto

{2) "Ceramic Decoration Techniques"
by Mr. Tetsuya Ueda

4. Attendants - Nineteen persons attended as follows;

Lanka. Cervamic Limited

Mr. T.Jayaweera, Chairman/Managing Director,

Mr. N.C.W.Attanayake, General Manager,

Mr. D.Bandula Senarath, Deputy General Manager(Technical),
five ex-participants of this course and related personnel

Department of External Resources, Ministry of Finance
Mrs. R.V.Nanayakkara, Deputy Director

Embassy of Japan _
Mr. Yoshio Kanzaki, Second Secretary

JICA Sri Lanka Office

Mr. Hiroshi Niino, Assistant Resident Representative
Ms. Anita Joseph
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(Appendix 111)
II1. Comments

1. The team could meet five ex-participants out of eleven of
Ceramic Glaze & Decoration Course during stay. Most of the
ex-participants are assigned to important positions in Lanka
Ceramic limited. Through observation of their factories, the team
was convinced that knowledge and techniques acquired in the
Course are applicable and useful.

2. We were deeply impressed with the fact that the worker's
attitude, circumstances and management of the factories of Lanka
Ceramic Ltd. have been inproved in comparison with the state in
1986 when JICA Follow-up Team for Ceramic Development Seminar
visited the same factories.

Even though many of the machines and facilities in the
factories are old, however, they are all maintained and operated
well, '

3. They have taken action to improve the productivity of the
each proeduction line and in order to show the result, diagrams are
displayed on the wall in each shop of the Piliyandala factory.
They offer incentive, which is effective to push up the
productivity.

4, ‘The printing shop of decal paper was full of jrritating smell
of organic vapor. The room should be well ventilated, otherwise
harmful vapor will subvert the workers' health seriously.

5. Despite relatively high'percertagé of defects such as
distortion and pinhole, the defects do not seem to be so big
problem, because the products have sufficient quality so far as
they are low price'préducts for domestic market.

Export-oriented production regquires high quality to compete
with foreign products at the international market. The products
of LCL in this stage, however, don't have enough quality in
comparison with foreign products. Therefore, higher quality of
the product shall be required in the near future.

6. QC Circle Activities are introduced into the factories and
one of the two circles won the first prize in the first National
Convention of QCC. _ _

To assist QCC activites, the engineers in the factories are
expected to focus on quality of the products and to manage 5QC so
that quality of the products could be improved further more.

7. At Hand Crafted Ceramic Centre, Waragoda, Sri Lanka
Administrative Service, with efforts of four members of
JOCV(Japan'Overseas'Cooperation-Volunteers), techniques of
decoration and molding has been accumulated aboundantly in the
Centre. By utilizing these techniques, value added products could
be manufacutred by mannual decoration.

The purpose of this Centre is not identified clearly; The
Center may aim at training of workers in ceramic producing area,
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however it dose not seem to match with the potters in this area.
The Centre has obligation to £ill the role to develop the
technique of pottery manufacturing and to produce high quality
ware by the local potters. In order to promote the Centre,
establishment of distribution routes and development of local

market are most necessary.
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SUMMARY REPORT BY THE FOLLOW-UP TEAM
FOR JICA EX-PARTICIPANTS OF THE GROUP TRAINING COURSE
IN DEVELOPMENT & APPLICATION TECHNOLOGY FOR POTTERY & PORCELAIN
AND IN CERAMIC GLAZE & DECORATION

1. Introduction

Being dispatched by Japan International Cooperation Agency as
~one of its follow—up programs for the ex—participants of the group
training course in Development & Application Technology for
Pottery & Porcelain and in Ceramic Glaze & Decoration, the team
headed by Mr. Tetsuya Ueda, Head of Products Development Division,
Ceramic'TeChnolégy Department, Covernment Industrial Research
Institute, Nagoya, Ministry of International Trade & Industry as
mentioned below, arrived at Kuala Lumpur on December 14th, 19290,
and conducted its follow-up activities for a period of seven days.

The team has the pleasure to submit a summary report on the
results of its studies so that it would be referred to by the
avthorities concerned in the Governmen; of Malaysia.

2.Team Members

(1) Mr. Tetsuya UEDA: ,
The Team Leader, Technical Guidance
Head, Products Development Division,
Ceramic Technology Department,
Govermment Industrial Research Institute, Nagoya.
Ministfy of International Trade & Industry

(2) Mr. Ryuichi YAMAMOTO:
Technical Guidance : -
Course Leader of Training Course in Ceramic Field,
Nagoya International Training Centre,
Japan International Cooperation Agency

(3) Mr. Yasuhiro MORIMOTO
Follow—up Team. Coordlnator
Training Officer,
Tralnlng Division,
Nagoya Internatlondl Tralnlng Centre,
Japan International Cooperation Agency
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3. Objectives : :

The follow—-up team: pr1mar11y aims at knowing how and to what
extent the ex-participants of Development & Application Technology
for Pottery & Porcelain and Ceramic Glaze & Decoration Course are
making use of the knowledge acquired in Japan, together with
grasping the needs in order to improve future training program.

Secondly, the team aims at providing ex—participants with
latest information in ceramic field for the purpose of brushing
up what they learned in Japan.

4, Summary of the Follow—up Activities
The team conducted;
—~ interview with ex—-participants
- seﬁinar on pottery and.poréelain

- visit to
(1) Public Service Department,
(2) Malaysian Handicraft Development Corporation(HQ) and
Handicraft Centre in Kuala Kansar,
{(3) Standard and Industrial Research Inatltute of Malay51a,
(4) Mara Institute of Technology,
(5) Ministry of Human Resources,

Out of the above mentioned activities, we have grasped the
present situation in the field of ceramics and confirmed  the
effects of the training program. For details, please refer to
the appendixes.

Finally, we would like to express sincere appriciation and
gratitude to the support extended by the Government of Malaysia,
and also the contribution of the Emhassy of Japan and JICA
Malaysia Office.

December 21st 1990

HeadZhly "

Tetsuya UEDA _ _
Leader of the Follow—up Team

for JICA Ex—-partigipants

of the Croup Training Course

in Development & Application Tech
for Pottery & Porcelain

‘and in Ceramic Glaze and Decoratlon
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I. LIST OF INTERVIEWEES

{(Appendix 1)

Public Service Department

Mr.

Mr-.

Azizan Ayob Director, Training & Career
' ' Development Division
Mohd Nadzir Don ' Assistant Director, Training &

Career Development Division

Handicraft Development Corporation

# Mr. Sulaiman bin Othman Director General

# Mr. Abdullah bin Hj.Abd.Rahman Director for Development;

Mr. Mohammad Rusli bin Development. Officer for Ceramic
Abdullash : . :

Standard and ‘Industrial Research Institute of Malaysia(SIRIM)
Dr. Hamzah Kassim Head,Corporate Affairs Division
Ms. Jayamalar Savarimuthu Head, Corporate Liaison
Mr. Ramli Salleh Head, Advanced Ceramics Unit

*® Mr.

Zainal Zakaria Assistant Researcher

Malaysian Project on Characterization on Fine Ceramics

Mr.
Mr.

Mara
Mr,
Mr.

* Mr.
* Mr.

Junshiro Hayakawa Japanese Project Leader
Nobuaki Hirakawa Project Coordinator

Institute of Technology _ -

Tuan Jaji Suvbhi Rakimin Deputy Registrar iﬁ—charge of
_ : Training & Scholarship
Kamaruddin Kam=zah - Head, Department of Ceramic

Hamdan bin Mohd Laboratory Assistant

Manpower Department, Ministry of Human Resources

Mr.
= Mr.

Asnan bin Pi'i . Director—General
Nor Azman bin Abhmad Tender Officer

Embassy of Japan

Mr.

Yoshitaka Ito Second Secretary

JICA Malaysia Office

Mr.
Mr.

note:

Takashi Nishimoto Deputy Resident.Representative
Yasuo Sakai Assistant Resident Representative

* : ex—-participant of Development & Applibatiqn Technology for
Pottery & Porcelain / Ceramic Galze & Decoration Course
# : ex—participant of Seminar on Ceramics Development
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{(Appendix II)
1L. SUMMARY OF SEMINAR :

" The team held seminar as foilOWS;

1. Date and Time; 9:00 - 12:15,. December 18th, 1990
2. Place: . Hotel Holiday Inn Shah Alam

3. Theme, speaker and ékeleton:

(1) "Decoration Techniques for Ceramics"
by Mr. Tetsuya Ueda _
The speakép.ihtroduCed varicus kinds of ceramic decoration
techniques, namely, different types of materials, bodies,
shapes and patterns - in Japan and the West by showing more
than 80 slide pictures.

(2) "Development of Ceramics in Japan"
by Mr. Ryuichi Yamamoto. _ .
The speaker explained history of ceramic industry after
World War Il in Japan, role of national/local research
institutes and quality control and QC circle activity.

4, Attendants: : _

Thirty five persons attended as follows;

- four ex—participants out of five, -

— personnel from ex—participants’ organization and related
organs including JICA ex—participants of other courses

~ in ceramic field, , .

—~ Mr. Tomotaka Ito, Second Secretary, Embassy of Japan and

— Mr. Yasuo Sakai, Assistant Resident Representative,
JICA Malaysia Office
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{(Appendix II11)
I1T, Comments

1. Standard and Industrial Research Institute of Malaysia(SIRIM)

The team confirmed that the ex—participant is making use of
knowledge of glaze“prepafaticn and ‘screen printing technique
acquired in the Course, whereas it is to be regretted that the
ex—participant'of Tile Manufacturing Technology Course was
transferred to a section other than conventional ceramics
section. '

It is desirable that SIRIM could be involved and play an
important role in development of ceramic industry furthermore.

2. Mara Institute of Technologj(ITM)

With regard to shortage of the egquipments for the student,
the team recommends procurement of the equipments not from abroad
but within Malaysia in which standard quality of equipments can
be obtaineéd.

The clay work exhibited at the school’s Art Gallery
attracted our interests deeply, while with relation to table
ware, more emphasis should be placed on functional design.

It is recommended to invite a technician of pottery company
as a part—time ihstructor so as to teach students forming
technigues. :

3. Malaysian Handicraft Development Corporation
Painting technique is skillful and color tone reached to
high level. However, in order to obtain higher value, there
seems to be plenty of room to imprqQve technique of slip cast.
Concerning non-glaze/over decoration products, the team

recommends that products should be done after pollshlng the
surface in the same way as black earthen ware.
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2. HME

Follow-up Survey for Ex-participants of Group Training Program
Development & Application Technology for Pottery & Porcelain(Glaze & Decoration):
NAGOYA INTERNATIONAL TRAINING .CENTRE, JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
l(_:hq{p Kamenoi,“}f‘\lgiﬁp

RIS - SEIHA (I - 290) SEDHE T2

{Please type or write in block letters)

1. Please tell us the processes of nominating thie participants after you receive pamphlet
"Information on Group Training Course” (hereinafter referred as "The Pamphlet”) sent from the
Fmbassy of Japan / JICA Office and also the time required at each process.
G I ZHEDONEFIH '

1) more than 2 months 2) - legs than 2 months

Your office = = = = =Your office

Z. Are the above processes subject to change from year to year or the same over the years?
1) same procedures  2) subject to c_h_é_i_lge NEFaZE v

If subject to change, why?
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3. ¥hen your office finalizes the nomination of candidates recommended through various
channels, do you finalize the nomination on the basis of “The Pamphlet" or on the basis of
your organization's criteria? ARSI CORHABEOREIE

1) on the basis of "The Pamphlet”
2 on the basis of your organization's criteria

It based on your criteria, please explain the screening policies in your organization.

4. Do you think "ihe Pamphlet” clearly describes the ohjectives of the contents of the training

program? G I NEDOETR
1) __clear 2) not. clear

Tf not clear, could you point out what sort of information should be added or omitted?

5, Please let us know whether you receive "The Pamphiet” just in time or too late to complete

the procedures.

1) Just in time 2) too late

6. After your organization receives the notice of participant's acceptance, how long does it
take until the participant finishes all the procedures necessary for departure?

ZAEIEE, W E COTRER
1) more than 1 month . 2) more than 2 weeks 3) less than 2 weeks

Pleage tell us the procedures necessary for departure.
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7. What reporting will be made to your office, when the participtant completed the training
course? IT no reporting is made, how does your organization confirm the accomplishment of the

training?

REE. RIS COUHERR O

&, If you have any opinion about this course in comparison with other similar courses within your
country or abroad, please state below. {HHEESI{ROUHEL DR

9. Please state your observation about the future prospects in ceramic industry in your country
and their related information so that we can apply them to this training course.

BB CcoORR o — CEOBEEES

Thank you for your kind cooperation.
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L.
1.

Follow-up Survey for Ex-participants of Group Training Program
Development & Application Technology for Pottery & Porcelain(Glaze & Decoration)
NAGOYA INTERNATIONAL TRAINING CENTRE, JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
No.73, 2-chome Kamenoi, Meito-ku, Nagoya 465 JAPAN

' {(Please type or write in block letters)
JICA'S TRAINING PROGRAMME :

Please let us know the necessary processes to nominate candidates. AEOFE

1-2. Please tell us the necessary time to nominate candidates. A\GEIE T 5 HE

1) less than 1 month
2) more than 1 month = required time : days

2. What is your policy and criteria to select candidates? AGEA#

. Before the selection in your corganization, are you well informed of the objectives, contents,

and the level of training program? AEBORDLZEHROFE

1) yes 2)_______ o

. Please let us know whether you received pamphlet "Information on the Group Training Course

in Development & Application Technology for Pottery & Porcelain (Glaze & Decoration)” timely
or late for the nomination. G I EfT@74377 .

1) received timely 2) received late 3) ‘not received

. Once the acceptance of the candidate is noticed, what kind of orientation for his training

in Japan is given before his departure?

FANAFE, TV TF—a v OEE
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6. What kind of report will the participant give te your organization or his superior when he
returns to your country? REEOHE

7. Do you take the participation in this group training course as a contributing factor for
participant's personnel appraisal and promotion in your organization in future ?

fHE &M e ABITME OBk

1) ves | a lot, somewhat)  2) no

8. Do you find that what.the pérticipant acqﬁired or devéioped during his training in'Japan
is practically applied in his work? WHEMBOEHE

1) ves a lot somewhat)  2) no
If no, please explain the reason why.

9. How do you evaluate this training from the view point of length, content, level etc?
Please give us your opinions, requests and suggestions to improve our future program.

HiEgE~oa AN

10. In FY 1989, Development & Application Technology for Pottery & Porcelain Course was
established by re-organizing 2 Courses, Ceramic Glaze & Decoration Course and Ceramic _
Engineering Course. Therefore, the training program of Pottery & Porcelain Course is composed of
two themes, (D glaze & decoration techniques and & ceramic production engineering. Please
tell us your opinion, whether these two themes should be treated in two different courses or
these themes could be treated in one course.

BHa—a7a2Z o 2BRiconT
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11. As after-care services, JICA conducts for ex-participants as follows:

- to dispatch follow-up team for the purpose of further improvement of training courses
{survey of training effects, future technical needs and technical guidance )

- to provide the ex-participants with technical information and literature

- to send magazine "KEN-SHU-—TIN" to ex-participants (currently for 10 years)

- to assist ex-participants to organize alumni associations

f you hav%gg‘y 391n10ns or requests concerning these services, please let us know,

II. GENERAL SITUATION OF CERAMIC INDUSTRY IN YOUR COUNTRY
1 .Please choose and explain problem{s) which ceramic industry faces in your country.

(1) talent (technical expert and apprentice)

(2) standard raw materials

{3) machinary and its connected items

(4} kiln

(5) fuel

{6) research, development and training

(7) quality control

{to be continued)
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(8) marketability

2 .Please describle organization that cnﬁducts research and qﬁality testing.

name & type of
organization

kinds of service

research theme

instruments & facilities

3 .Please describle training institute in ceramic Tield.

name & type of
organization

objective &
purpose

training & progrém

instruments, machinary &
facilities

4  Please describle situation of'export and import of the ceramic products:
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6.

7.

8.

How many ceramic Tactories in

big scale enterprizes ~ (No.
b. medium scale enterprizes (Mo

¢. small scale enterprizes (Mo

the following categories do you have in your country?

qf employée: more than 100) enterprizes
of employeé: 30 to 100) - enterprizes
of employee: less than 30) enterprizes

Were there improvements in manufacturing process, application of new technology for practical

production or development of new product by big =cale enterprises in the past 15 years?
Is there any of them to be transferred to small or medium scale enterprises?

It yes, please show the example(s).

What kind of measures did small and medium scale enterprises adopt in the past 15 vears?

a. to develop their own technology

b. to introduce technical know-how

c. to improve traditional methods and products

d. others

Please show us the example(s).

Please ghow us example (s) of new ideas or devices developed and applied for practical

production by national/local institutions.
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9. Do you have cooperative associations in your: country? - . .
If yes, please tell us their functions, date of establlshment and problem(s) they have.
I# no, (1) tell us the reason why cooperative associations have not been established.
(2} are there substitutive cooperalive systems in your country?

10.How do enterprises introduce foreign companies' technology to process indigenous (domestic} raw
materials and apply technelogy for production? Do patiocnal/lecal goverament support/prowmote
introduction of foreign technology?

11.Please tell us measures that your national/local government adept to promote domestic
ceramic industry.

12.Please show us number of enterprises which were established and started their production in the
past decade.

13.Please show us statistical data in 1973 and 1989.
a. Production of raw materials
b, Output of each ceramic products

Thank you very much for your kind cooperation.
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Follow-up Survey for Ex-participants of Training Prdgrém
NAGOYA INTERNATIONAL TRAINING CENTRE (NITC)
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
No.73,2-chome Kamenoi, Meito-ku, Nagoya 465 JAPAN

in Group Training Course

on
Development & Application Technology for Pottery & Porcelain
Glaze & Decoration

MRS - ML - B

% Please write in hlock lefter.

I. Personal Data:

1.

Name in Full: ' Age
(Please underline family name)

Name of organization where currently employed:

Address:

{Street and Number) {City) {State/Country)

(Zip code) (Facsimile) (Cable/Telex) {Telephone)

Current home address:

(Street and Number) {City)

{State/Country) -{Zip code} _ {Telephone)
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II.Educational data:

4.Education/Training (Degree/Non-degree) before attending training at JICA

Name of Educat- Location of Years attended | Certificate/Diploma/
ional/ Training Institution from- to- Degree & Major in
Institute

5.Education/Training {Degree/Non-degree}after attending training at JICA

Name of Educat- Location of Years attended | Certificate/Diploma/
ional/Training Institutioen from- to- Degree & Major in
Institute

~-95-



111. Ewployment/Work Experience:

6. Wofk'experiance:Please describe briefly what kind of work/job you have
had since you returned home, including the present one.

Work/Job Dates’ " Responsibilities
Position {(from-to-)

7. Nature of your present Jjob: Indicate by an{x)mark in the corresponding
box. E ' )

Aectivities Full Major Partly Slightly
approx. 85% approx. 75% | approx. 50% approx. 25%

Administration

Research

Instruction

Extension

Others,
please specify

( )
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8. To what extent were you aware of the purpose of the training course

before you came to Japan?

Full

Partly .-

Slightly

Activities Major

approx. 85% approx. 75% approx. 50% approx. 295%
Program
Instruction

8-1.To what extent did the training program correspond to your initial
expectation{s)?

Full

approx. 85%

Major

approx. T75%

Partly

approx. 50%

Slightly '
approx. %

Non
0%

8.-2 Please explain your answer briefly

9, If there ié any personal improvement in your job/work affer JICA

training, please indicate below;
{yes) improved (__a lot / __ somewhat)
. {no) not improved
9-1. If, yes, please check below where applicablé;

work conditions for other bettef jobs

responsibility contents of work
"prospects for future professional recognition
salary wise international contact

9-2. Please explain briefly.
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10. Please let.us know two. mest useful subjects of the training you had in
Japan and its reasons in relation to your subsequent position and
responsibility.

Subject: Reason:

Subject: Reason:

11. To what extent can you abply the knowledge acquired through the JICA
training to your job?

Full Hajor Partly Slightly Non
approx.85% { approx.75% | approx.50% ) approx. 256 % 0%

11-1. Please explain in what sort of ways and what part of the training
you have been able to utilize.

11-2. Please explain what part of the training you have not been able to
utilize with the reason why.

12. Have you been able to pass on to anyone any of the knowledge and
techniques that you acquired ?

Full Major Partly Slighily Non
approx. 85% | approx.75% | approx.50% | approx. 25 % | 0%

12-1. Please explain in what sort of ways and what part of your training
you have been able to do this 7 '

(to be continued)
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12-2. 1f you answered "Slightly” or "No", please explain why.

13.1f vou have any other ideas to improve training course in ceramic
field, please state below. (for example, new subject to be added)

14-1, What do yeu consider to be the biggest problem in the performance
of your present job? Please check 4 or less items.

Lack of
trained personnel ' funds, budget
national training institutes ____;__;fofeign currency
technical literature markets
foreign experts support of supervisor
__facilities,equipment career perspéctive
reséarch facilities _ transport facilities

other, specify:

17.-2 Please explain in details.

17.-3 Please check 4 or less items..
Various constraints:
economic situation
political/social situation
pdor management _
personnel,prdmotion structure _
hollowing ont of trained personnel (brain drain)

no in-service training

poor procurement of spare parts(specify; )
poor maintenance of Tacilities (specify; )
other, (specify: ' )

{te be continued)
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17.-4 Please explain in details.

18. Please explain problems to be solved for ceramics industry in your
country. . .

19, Request or suggestion to JICA and its training program, if any;
Retraining
Tfaihing of vour subordihate'pérsonﬁel
JICA publication
Technical informatiens

ithers, please mention below;

Thank you very much for your cooperation.
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