
eburgoyn
Black



t_aa(oc) 

- MINES BRANCH - 

DEPARTLIEHT  OF MINES, OTTAWA, CANADA 

Memcrandum Series February 1931 	 No. 44 

CERAUIC TESTIPG AND RESEARCH LABORATORIES 
OTT/NA 

by 

Howells Frechette 

Chief, Division f  Ceramics and Road Uaterials 

This pamphlet has been prepered and is issued 
tn show the nature of the tests and investigaticns 
undertalzen in the Ceramic Testing and Research . 
Laboratories, the conditions under which tests are made, 
and to give practical instructions as to sampling. 

The Nature and Purpose cf the Tests 
and Investigations Undertaken 

The work dealing with ceramics, fcr which 
these well-equipped laboratories have been provided, 
may be briefly stated as consisting of the testing cf 
clays and other mineral substances to determine their 
usefulness for the manufacture cf bricks, pottery or 
other ceramic wares; the devising of prccesses for 
utilizing such raw materials; the investigaticn of 
various phases of the ceramic industry, and.in  other 
ways aiding the industries ccncerned whereby better 
or wider ranges cf"ware may.be  produced, or the ccst of 
production reduced. 

Testing of Clay Samples 

The Division of Ceramics and Road Materials 
is prepared to carry out twr types of tests cn samples 
cf clay or shale e  namely, preliminary or small scale 
tests, and semi-ccmmercial or large scale tests. 
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Preliminary Tests. 

The preliminary or small scale test is 
conducted on a sample cf clay or shale weighing but a 
few pounds to determine its physical prcperties in 
order to classify it as to its possible value for the 
manufacture of the various types cf products. 

The sample is first examined as to texture, 
and for the presence cf sandy matter or pebbles, and 
then tested with acid tc determine whether it contains 
a large•percentage of carbonate of lime. 

It is then ground and tempered with water 
until the best working condition is reached. The 
amount of water required to attain this condition is 
recorded. The,sample is then moulded by hand into a 
number of briquettes which are dried and later burned 
.to various temperetures. Small cones are also made up 
for use in determining the temperature at whLch the , 
sample will  fuse, in other words, to determine its 
refractoriness. 

The following points are noted and reported 
upon: 

• Appearance. 

Presence of high or low percentabe of carbonate 
of lime.. 

Presence of sandy matter or pebbles. 

Amount of water required to produce best 
working bcdy. 

Working quality. • 

Behaviour in drying rapidly. 

Percentage of shrinkage during drying. 

Percentage of shrinkage develchped when burned 
to various temperatures. 

Hardness, texture, porosity, soundness and 
colour after burning tm Various tempera-
tures. 
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In special cases other tests are performed; 
for example, to determine suitability for'pottery by 
actual trial on the potter's wheel cr by casting ware, 
determination of suitability for taking a salt glaze, 
cr determination of vitrification range. 

Semi-commercial Tests 

Under special circumstances, when required, 
large tests on samples of clay are undertaken to 
determine with a greeter degree of certainty their 
suitability for manufacturing brick or other ware, and 
the most desirable method to adopt in manufacturing. 
The procedure is similar to that in the small scale 
tests, but mechanical processes replace hand moulding 
where Possible, and in addition to the small sized 
briquettes, full sized brick or tile ere made and 
burned. For this purpose samples of sevoral.hundred 
pounds are sometimes required. 

Special Tests 

Various problems related tb . the manufacturing 
of clay ware are referred by manufacturers tn this 
Division, with a view to obtaining technical aid in 
overcoming faults inherent to the raw materials  or  
developed during-manufacture. 

\ 	 In submitting requests for such aid, it is 
important that the fullest  possible data be given 
regarding conditions and methods of operation which may 
have any bearing on the  problem - and, in matters referring 
to flaws in ware, samples should be furnished. 

In sonie instances it is possible to furnish 
'advice at once but frequently experimental work or 
testing is necessary. In'such cases this_is undertaken 
in so far as equipment and time will permit. 

'When the problem involved is of major 
importance affecting a group of manufacturers, or of 
general interest to the industry, it is made the subject 
of special investigation. Appropriation is secured for 
the expenses involved and an engineer is assigned the 
duty of working out the problem in detail and preparing 
a report for publication. 



Major investigations are conducted on problems 
of widespread interest involving general -.Principles of 
manufacture  or  for the development of types cf ware to 
displace impertatiens. 

Testing of Brick nnd  Tile 

In rrder to determine their structural value, 
brick are subjected tc the standard tests as adopted by 
the Amertcan Society  fer  Testing Materials. These 
include the determination of crushing strength, trans-
verse strength and porcsity, requiring ten representative 
bricks. In the case of structural tile, crushing strength 
and porosity are determined, requiring five representative 
tiles. 	 . 

Equipment of the Laboratories 

The Ceramic Laboratories are qqe4pped with 
grinding, screening and mixing apparatus; machinery  fer 
the manufacture of brick, tile and pottery, and furnaces 
for burning •eramic wares and for the determination  cf 
the fusion temperature of clays, etc. There is also 
testing apparatus for determining the strength  of 
building materials up to a limitof 200,C00 pounds lead. 

Conditions Governing Work 

No charge is made for small scale tests ,on 
clays and shales. 

In submitting samples for preliminary tests 
the follOwing instructions should be observed: 

The sample should be carefully taken so as te 
truly represent the bed cr beds of clay, and 
should weigh at least five pounds. 

2. 	Care should be taken to avoid the introduction 
of any foreign matter into the'sample. Very 
small amounts of some materials will have a 
marted effect upon the properties of a clay. 

.3. 	The sample should be placed in a clean wooden 
or tin box, or in a clean cettcn bag. 



4. If more than one'sample is sent at a ti,Le, 
each should bear a distinguishing mark. 

5. The parcel or box should bear the name and 
address of the sender, and should be addressed 
tn: 

The 

For Ceramic Laboratory, 
' 	Sussex Street. 

Director, 
Mines Branch, 

Dept. of Mines, 
Ottawa, Ont. 

6. The transportaticn charges must be prepaid 
whether sent by freight, express or mail. 

7. The Director of the Mines Branch should be 
nctified by mail that the sample has been sent, 
and a definite statement should be made as to 
the location from which the sample was taken, 
whether it was from a developed property or 
not, and exactly what information is sought 
concerning it. 

Applications for large scale tests or for 
special investigations should state all details possible 
regarding the object of such work and give such other 
information as will aid in arriving at  a decision as to 
the justification for,undertaking it. 

Practical Instructions as to Sampling • 

Many people send a few ounces cf clay to a 
testing laboratory end expect to be told all about its 
properties and uses. At least five pounds cf clay should 
be submitted, and even then the testing is only preliminary 
to classifying the clay as to the general type of wares 
for which it is apparently spited and to determine whether 
it is worthy of fuller tests on a much larger scale which 
should be run to more definitely determine its properties 
prior to adopting it as a raw material in a clay working 
establishment. 

Few clay or shale deposits are uniform in 
character throughout their entire thickness, and the 
selection of samples for testing is, therefore, a matter 
of importance. If the deposit appears to be uniform the 
sample should represent an average of the depth of the 
fftree it is propcsed to work.. The average sample should 



be supplemented by two or three other' samples taken from 
different depthsp - as appearances are in many cases mis- 

- leading in - clay investigation. Many persons pick a small 
sample of clay from the surface cf a deposit and send it 
to be tested. Tests on such samples are frequently 
misleading. The body cf material, when opened up  for 
working, may give results entirely different from the 
thin veneer of weathered clay overlying it. In a locality 
where for a long time industries have been working 
satisfactorily on a widespread mL*terial which is umlform 
in character, the'necessary information may be obtained 
merely by inspection cf a suitable site in the vicinity 
of the older plants. This proceeding is often, but not 
always, safe where the manufacture of crmmon brick only 
is concerned. Uhere any of the higher classes of clay 
products are to  De made, the cheapest method is to take 
every possible precaution at the outset cf the enterprise. 

The following method of sampling shale and clay 
deposits is that wirich was apprcved by the Committee on 
Standards, of the Lmerican Ceramic Society. 

Preliminary Sampling. 

A face of the body of clay to be sampled shall 
be carefully stripped of loose cr foreign materials, and 
a series of parallel trenches cut, each a straight line, 
sr,  as to make as nearly as may be a vertical section 
entirely across the rutcrcp. In the case cf stratified 
or bedded deposits which are inclined, the direction of 
these trenches shall be, preferably, across the dip, so -e 

, that a proportionate amount of clay will be obtained 
from each individual layer. Ëach trench shall be about 
12 inches wide and deep enough to produce at least 100 
pounds of material. Yhere natural outcrops are not 
available for a sampling, preliminary trials may be made 
with a hand auger, and test* pits dug to the necessary 
depth to expose a secticn (or face) of the clay. 

As this may yield more material than is 
necessary for even a complete series of tests, the clay 
from the different trenches shall be reduced to lumps 
not exceeding 2 inches in deameter mixed together and 
reduced by quartering to about 100 pounds which is to be 
sent to the testing laboratory. The quartering shall 
be done on a sail cloth at least 8 feet square. 



If the deposit shows distinct differonce as 
regards structure, colour or texture, each bed showing 
these individual differences shall.be sampled 
Gaionrc.tely, provided these beds are sufficiently thick 

• to be mined:by themselves or can - be thrc.wn out if 
undesirable. 

Note: In sampling a deposit notes should be 
made as to the presence and quantity of any stones, .mYse 
pebbles - or conretions und a separate sample of these 
collected and submitted along with the main sample. 

Where the clay is stored in stock  piles the 
sample may be taken from these, provided they are 
representative.  At least one-half of the - sample shall 
be taken from the lower third of the pile. 

In the case of those clays which are being 
purified a sample of both the crude material and the 
clay as prepared for the market sh&11 be taken. 

The samples collected as outlined above shall 
be placed in cleon, tight-weave, strong sacks and 
carefully labelled by means of two tags, each bearing 
the proper identification marks. One folded tag shall 
be placed within the sack and the other securely attached 
to the outside. 

Extended Sampling, 

After a clay proves satisfactory in the 
preliminary testing, the surrounding tract must be 
surveyed and systematically sampled. A topographical 
survey  of the troct shall be made. Holes shall be 
drilled or - dug through the de:posit not more than 100 
feet apart. A record shalJ. be  kept of the thickness of 
each stratum encountered. By plotting these results 
to scale, - the shape, size and dip. of the strata can be 
estimated, 

A few larger holes shall be dug at the 
extremities of the properties or at any Points of 
doubtful value in order to get samples large enough 
for a complete series of tests. These shall be taken . 
under the direction of "Preliodnary Sampling." 


