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53(1955) 53(1958) S -5 Chocc
Plasticity as shown by extrusion good good good fai
Water of plasticity 27.8 % 23.7 % 25.3 % 19.6
Plasticity - Wassiliew Method
Liquid limit 33.4 % 29.0 % 30.6 % 2.
Plastic limit 22.0 17.6 21.4 1448
Atterberg's Number 11.4 1.4 9.2 T3
Sieve analysis - Wet method
U.S, Std. sieves
+ 100 mesh 0.5 % 0.2 % 29.9 % 41,
=100 + 200 mesh 0.3 QLT a7 8i
-200 + 270 mesh 0.6 225 el i
- 270 ) 98.6 96.8 58.2 46.
Shrinkage of extruded bars
a) Shrinkage in length A
Plastic to dry (110°C) 4.6 % 5.2 % 3.5 % 3
Dry to 10000C 2.4 0.9 4.0 25
n " ]11009C 5.6 3.0 7.4 5.
" " 1200°¢ 8.2 4.5 115 6.
nn 12500 9.4 S 11.3 y{
b) Shrinkage in diameter
Plastic to dry (110°C) 3.8 % 3.7 % 4.4 % 3
Dry to 1000°C 3.4 245 4.7 2l
Dry to 1100°C 8.0 4.2 9.4 6.
nn 1200° 13.0 T 13.5 6.
nn 125000 14.0 10.6 13.8 8.
Water absorption (Porosity)
after firing at temperature
1000°C 19.4 % 16.9 % 19.0 % 16.
1100°C 13.8 14.6 12.8 11,
1200°C 5.4 11 el LR, 10.
1250°C 2.4 6.7 2.9 8.
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Chocolate

(4bo/ap) mvs023 pram

23.9 % 25.6 % (“x°yn 110) wa»
32.6 72.0 “x“yn 1000
61.2 195.0 1100
153.0 212.0 " 1200
125.0 226.0 * 1250
51.9 % 51.1 % n n°s Ar°Yan
31.8 30.4
0.5 5.2
1.1 1.4
traces traces
n 3 n
.3 0.5
1.3 1.2
0.3 traces
12.9 10.3 112°%2 TO0BN
100.1 % 100.1 "o,
0.6 0.2 0°0°02 027 1Y
yax
Off white Pale brick red “x“yn 1000
Off white Intermediate brick red T A100
Gray-cane Deep brick red ¥ . 1200
Gray-cane Reddish brown red ® 50
WRIBY ST NIDIpY
Fig. 1 Fig. 1 719 *nYa
Fig. 4-6 Fig. 5-6 “x“yn 1000 1y 71w
Fig. 4-7 Fig. 5-7 200 e
0.C. 33 0.C. 13 - L4
1745°C 1350 = 1390C PCE .
R
Kaolinitic Kaolinitic E
3 Free quartz Free quartz Y3wn 73an
Mai Mainly (D.T.A.) °?°%379°7 DN NNy
Kaolgiitic Kaolinitic *URY 112D
Not det. Not det. T3wn f3an
Fig. 9 Fig. 9 nivora

TP°X® n1315n
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53(1955) 53(1958)
Modulus of rupture (Kg/cm?)
Green (110°C) 29.0 % 35.9 %
1000°¢ 160.0 152.0
1100°C 226.0 224.0
1200°C 239.0 228.0
1250°C 352.0 377.0
Chemical analysis- Si0Op 55.9 % 64.5 %
A1203 30.7 21.0
Fe203 0.9 0.5
Ti0, 1.1 3.2
Mg0 Not Det. Gt
Ca0 noon traces
K20 L. 0.9
Nag0 n n 1.0
: S04 : 2 n traces
Loss on Ign (1050°C) .« 75 19 e
T ookl 4 99.9 % 100.2 %
Soluble C1l Not Det. 0.2
Color(l) :
1000°C Off white Off white
11009 Off white Ivory
1200°C Cane Pale cane
1250°C Gray-cane Pale cane
Expansion curves
Raw Fig. 1 Fig. 1
Fired up to 1000°C Fig. 2-6 Fig. 3-6
noomow o 12009C Fig. 2-7 Fig. 3-7
Pyrometric Cone Equivalent 0.C. 324~ 33 0.C. 13 - 14
(P.C.E.) - A.S.T.M. 1725-1745°C 1350-1390°C
R=Ray Meinly Mainl
Structure Kaolinitie Kaolinitie
Minor components F.quartz I1lite F.quartz Illite
Differential Thermal Analysis(D.T.A)
Structure Kaog?%?%¥§ Kagiigi ic
Minor components Not det. Not det.

Fluidity Fig.9 _ Fig. 9

Casting properties To be completed =

1) This visual interpretation is to be replaced by spectral curves.
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Fig. 1 x
THERMAL EXPANSION CURVES OF RAW CLAY
53(1955) - 53(1958) - 85 - "Chocolate"
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7 CLAY 53 (1955)
FIRED AT 1000 and 1200°C
6
5 TP
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g 2 P P
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g 1 ,/,/
B
PZ |
1 2 3 4 5 6 17 8 9 10x10%C
Temperature
Fig. 2

THERMAL EXPANSION CURVES OF CLAY 53 (1955), FIRED.
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CLAY 53 (1958) FIRED AT

lOOOIAND 1200°c e
. oc L—|
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—
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§v4
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g
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3 il Hamufea g 8§

Temperature
Fig. 3

9  10x1020C

THERMAL EXPANSION CURVES OF CLAY 53(1958) ,FIRED.

.n817w ,(1958) 53 n°0n Yv n*»7n nivwsnn
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: CLAY S5
6 FIRED AT 1000 AND 1200°C
5 0
1000
L //ﬁ)
/
2 e
A
e /
v |
0 LA | _ .
1 2 3.4 & 6 17 .8 9 10xi0%€
TEMPERATURE
Fig. 4

THERMAL EXPANSION CURVES OF CLAY S5, FIRED
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. CLAY "CHOCOLATE"
FIRED AT 1000 and 1200°C _L—
6f ]
| 1200%-1 |
5 T ]
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i ////’//// C
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LT T e 9  10x1020g
Temperature

Fig. 5. THERMAL EXPANSION CURVES OF
CLAY "CHOCOLATE", FIRED.
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CLAYS FIRED AT 1000°C
6 4 s
meEEs
5 CHOC._/’ ;%-ﬁ
53(1958) //4*’;
T 4 - e
= FAt —53(1955)
K3 -
= e
)%
Bt Z
0 //
12 3 4% 5 6 778 9 1oncie
T_EMPERATURE
Fig. 6

THERMAL EXPANSION CURVES OF CIAYS FIRED AT 1000°C

1000°C—: NY191IW NI1207N0 ¥ N%n°N DL
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| CLAYS FIRED AT 1200°C |
7 1
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6 v
T
5 CHOC, 7, (1058) 4>~ Sp(1955)
v /_'J/-"/ joE
o ¢ P S alan
.O '/" /' ”""
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“ /,‘ ‘/' ’4’,
= A F
9‘ 2 /' 7 /’,,/
o LA J
1 23 4 5 6 7 8 9 10x10%C
TEMPERATURE :
Fig. 7

THERMAL EXPANSION CURVES OF CLAYS FIRED AT 1200°C
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WATER
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CHOCOLATE 53(1958) 53(1955)

O— s =—0—==- —0 il o— o
40 &l

- | e
l/'

30

¢
20
10

' o
/
/
/

0 J/

0 0.1 0.2 0.3 Olsl 0.5

Nas0 - % of weight of dry clay
Fig. 9. FLUIDITY OF SLIPS n Tl wid

Specific Gravity: 1.4 g/l *Y120 Ypwn

Apparatus: Funnel-like Container with 6.6 mm @ outlet
n"n 6,6 NvDN WIF By 9PTD NI 1TUIL
Na,0 added as mixture of 1 Mol Na2003 + 1 mol N328103

1 Mol NayG03 + 1 mel NapSi0g 7 MA1WWN 7133 9017 Na,0
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20% . 20%

Y% WATER ABSORPTION

15% 2 2 15%

i

SHRINKAGE IN LENGTH (FROM DRY STATE)

o% 10%
5%
' e SHRINKAGE
1000 1100 1200 1300°¢
FIRING TEMPERATURE
fimiiehisbelol

Fig. 8. SHRINKAGE AND POROSITY CURVES
N193292p31 NIXIOND MIDIPY

WATER ABSORPTION (POROSITY)

D®» na“so
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In the field of training and information, lectures have
been given to foremen and others on current problems, and
we have published a number of reports. Owr library now
receives 15 technical journals in & languages and we are
preparing a complete catalogue.

The future financial position of the Asscciation ep-
pears satisfactory prcvided we execube additional work
of general and specific interest in the near futurs,
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MAGNETIC CERAMICS

Michael Schieber
Department of Electronics

Weizmann Institute of Science, Rehovot, Israel

In the first part of the paper, a short account of lNeel's theory
of ferrimagnetism in spinels is given. The methos of pre-
paration are then described Finally the various industrial
applications of ferrites are reviewed.

SURVEY OF THE ACTIVITIES OF THE
CERAMICS RESEARCH ASSOCIATION

A. Vishinski
Director

The activities of the Ceramics Research Association, fol-
lowing its removal to the Technion City, must be modified
without loss of its independence to include cooperation
with the Technion in the training of specialist workers
and in the execution of joint research problems. The new
building, which was erected through a grant by the U.S.-
Israel Joint Fund, houses laboratories which facilitate
these projects,

The Association, in addition to maintaining its function
in the ceramic industry proper, also plans to execute
projects for allied industries such as glass, vitreous
enamel, and cement. The recently-erected load-test fur-
nace will also allow us to test firebricks etc. for the
benefit of both manufacturers and users.

Research for the development and utilisation of local raw
materials is proceeding, and our flint clay is beginning
to gain acceptance, particularly after the efforts of
Prof. Winogradow on whose experience and knowledge we
have drawn.
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When the flint clays contain a higher content of fluxes, a
somewhat higher shrinkage may also correspond to a high
alumina-content and high P.C.E. value (see sample "Tunnel
No.1l5" in Table 1).

When the shrinkage is lower due to the presence of free si-
lica; loss on ignition is smaller (see sample SW 557/58).
When, on the other hand, the alumina-content was smaller,
and loss on ignition higher than expected, the clay was
found to contain CaCO3; (see sample No.FC 56/57).

The influence of some fluxes, especially that of Fe and T4,
on the P.C E. value of the flint clays will be the subject
of additional research carried out at the Association, Fur-
ther research will also have to explain why some samples
low in alumina showed a very high P.C.E. value. The pre-
sence of illite in some flint clays seems to be indicated
in D.T.A. graphs, but has to be verified by X-ray diagrams.

Conclusion.

From the relationship between firing shrinkage at 1200°%,
loss on ignition (and P.C.E. value), the alumina-content of
flint clays can be roughly estimated. Further research is
needed in order to compile statistics under reproduceable
conditions with an accuracy which would allow industry to
use this method for a quick grading of flint clays.

PROPERTIES OF NEGEV CLAYS 53, S-5 AND "CHOCOLATE"

A number of properties of these clays have been determined.
This report forms the first part of a series which will be
of use in surveying the value of local raw materigls and in
following changes of their properties over the course of
time.

The execution of this work was decided upon by the Research
Committee of the C.R.A., and details of the methods used
are obtainable on request.

The tables appear on page 21 .
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Comparison of Negev flint clay with that quarried in
Missouri and in Varre (France) shows that it has a higher
alumina and lower alkali content (see table on page 11).
This would result in higher refractoriness of bodies ma-
nufactured from local flint clay, but its use requires
the development of special techniques.

Information obtained from an Italian plant which has used
Negev flint clay indicates that it is passed through a
hammer mill and separated into two fractions, one of up
to 0.5 mm. and the other of between 0.5 and 2 mm., and
equal quantities of these are used. The mix is wetted
by means of a plastic clay suspension, so that the fimal
mass contains 10 to 15% of clay, and it is dried to
14-16% water; after which it can be shaped. Following
complete drying, it is fired at 1380°C. ’

Flint clay can also be pressed amd current practice for
sillimanite refractories applied to it. Special tech =
niques have made it possible to obtain a product with
very great resistance to thermal shock.

Great promise is seen for the future use of this material.

IDENTIFICATION OF FLINT CLAY GRADES

SOME QUICK MEANS OF IDENTIFYING
DIFFERENT TYPES OF FLINT CLAY SAMPLES

Dr.-Ing. Elisabeth Landsberg

Examination of the analyses of some 200 flint clay samples
indicate a definite relationship between loss on ignition
and firing shrinkage on the one side, and alumina-content
and P.C.E. value on the other side (see Table 1, pages 18219)

Flintclays showing a firing shrinkage of a maximum of
6-8% and a high loss on ignition of about 14% and above,
have an alumina-content of 50-60% and a P.C.E. value of at
least cone 37. The high alumina-content is due to the pre-
sence of Boehmite and Diaspore in the clays.,
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5. Microscopjc studies - 3 3
6. Matching of enamel for

cast iron - 1l 1
7. Effect of slag on the

refactories in rotary S

cement kilns - 6 -

The equipment of the Laboratory is being completed. Among
the instruments recently obtained are a flame photometer,
electric and fuel-fired furnaces up to 1450°C, polarizing
microscope and a hot-load test furnace and other applian-
ces. Orders have also been placed for a viscometer, a
recording contractometer and others. :

NEGEV FLINT CLAY

Prof. Leon Winogradow

Director of the Institute for Ceramics and Glass,
Wersaw. U.N. Technical Assistance Expert on
Negev Ceramic Materials.

Flint clay, which is useful for the manufacture of high
quality ceramic material, is found in the Negev in very
substantial quantities and could become a valuable ma-
terial for use in industry provided care was taken to
grade the flint clay carefully.

Negev flint clay, which contains variable quantities of
boehmite and titanium dioxide in the form of anatase, with
an average of less than 1% ferric oxide, lacks all plasti-
city and does not swell in water. However, when ground to
a particle size of less than 60/u,, it acquires certain
plastic features.
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results which
correlate with indus-
- trial experience
c. Glaze flow
d. Glaze firing on ceramic
masses

Fuchsine penetration tests
Modulus of rupture
Determination of porosity
Pyrometric cone equivalent (PCE)
Shrinkage

Sieve analysis

Thermal expansion

D.T.A.

X-ray analysis

3. Research projects

a. Research on raw materials
(See page 6 of this
issue)

b. Research on flint clay
(see page 5 of this
issue)

4. Congultation

Based on laboratory test results,
ceramic masses have been modified
in a number of plants, and products
improved as a result.

(020 V)
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immediately engaged, and after a period of training, is
now qualified to undertake testing and short-term research
in cooperation with the industry. Comsulting is still the
responsibility of the writer.

The writer wishes to acknowledge the cooperation and assis-
tance received from the following: Prof. Winogradow, Dr.

K. Cohn, Members of the Board of the Association, and the
staffs of Israel Negev Materials Ltd. and of the Mining Di-
vision of the Israel Institute of Technology - "Technion".

The following indicate the scope of the work done and in
progress at the Laboratory:

1. Analyses

Chemical analyses have been carried out on a host of raw
materials, both local and imported, on finished products
and glazes. These supply the tasic information for de-
signing of body composition and for the tracing of manu-
facturing difficulties. New and faster methods have been
adopted, and an additional analyst has been trained for
routine work.

2. Ceramic technological tests.
Per- Under On

formed way | order

Autoclave tests for the evaluation
of glazes and accelerated aging 8 - 4

Chemical resistance of glazes and
acid- or alkali-resistant bodies 9 1 -

Density, which allows a relation-
ship to be drawn between mechani-
cal strength and porosity 4 - -

Firing tests for the determination

of a. Sintering point of glazes
b. Softening point of glazes, 13  } 6
when (a) does not yield -




THE PRESENT POSITION OF THE CERAMIC INDUSTRY AND ITS FUTURE

Dr. C. Kohn
Ministry of Commerce and Industry

The development of the ceramic imdustry between 1950 and
1958 is traced to a number of factors, including investments,
mechanization and modernization of the equipment of existing
plants and establishment of new plants utilizing new tech-
niques such as in wall tiles, sanitary ware, porcelain etc.,
and the discovery of large reserves of materials suitable for
the industry.

Some shortcomings of the industry are memtioned. Among thess
are: lack of experience, lack of control of processes and
raw materials, insufficient testing facilities in the plants,
low productivity, and heavy overheads.

Figures for 1950/51 and 1957/58 relating to the invested
value, the rate of production, furnace area and consumption
of imported and local raw mterials in the industry are com-

pared.

Suggestions are made for the improvement of the industry in
_the above fields, and the enlargement of the function of the
Research Association is forecast.

LABORATORY PROGRESS REPORT
J. Moitron

U.N. Technical Assistance Expert
Acting Technical Director of the Laboratory

This report deals with the activities of the laboratory since
ist July 1958, when the writer took up his appointment. Al-
though the work of the laboratory was planned to include ana-
lysis, consultation for the industry and applied research on
raw materials and testing, in fact only the analytical labo-
ratory was in operation at that time. Additional staff was
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EDITORIAL NOTE

It is regretted that, although a number
of interim reports have been published, the
appearance of this Bulletin has been long
delayed.

Comments on the matter and form of this
Bulletin will be welcomed. Contributions, in
the form of results of research work or

summaries of plant experiments are requested.
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