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1 ordar to be able to put the namerous types of cemeat in their rigt
| perapective 1| should like 10 show wricfly sume statisiics relating to the
production of cement irom 1813 to 1970, (Slide No 1).

| This curve shows the developmoent so far - oud an extrapolation to the
vear 1980, During the ust decude world cuement coasumplion has shown

: Aesawming that this trend contin
io the doticd part of the curve,
 from 1069 to 1080,

T nitude of these

tion will incrense sccording

which roughly cerresponds o a doubling
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Ml‘dﬁﬂum Partiond concent ig almost '“amf.x, dodor winfer cancreiiay
jobs in Scandinavia,

Lesisling cements have been introduced becawse of the peod
cenenis (01 tinicrtround constraction work i com ;es
daiging soils, such ae England and ir*?&
- sulphato eontainiug soily are not fouwl,
it ip ﬁf&*ﬁvthel@s.«s m.xmﬁmaﬁs{? nﬁé tigeﬁ fa%

' ple of & case where o5
hee \ﬁ&%ﬂ‘ﬁim’d by the use for which ﬁm cmsm:t wase mima

;%‘&ite comen’ 18 another examply of a s;;ﬁcfgi Portland tement which
18 madc en erﬁ'xmiw for decorative purposes, Apart irom s white colour
rit Eﬁ& no special advantuges « ,amfhu‘t 4 to ordinary F’urmmé cement.

| ¢ subsoil strain consisted of ' ,
ﬁmf :;f ;pg’m 1918 1o 1923 the Fyench rai 1&*&3& used
f gh alumina cement for construction werk in sulph
solls with very satisfactory results, ‘ e

High alwalna cement is usually made from lunestone and red bauxite
by complete fuslon,  The most common method of xmum.auturﬁ to=day
t& by fusion in u, reverberatory spen-hearth furnace, o furnaces
are rather s:nall and produce about 70 ts0of coment ner day,




The tael congaroploon i chagt 28% Yy werplt of the cemval prodaced,

aud the Jusion temnceatere 18 ahout Fhole toupud,

The mwost bmporan' Oneenl camponents in Wich ahoning comen’, or
Cimen's Foorlun, as s clso colled because ol the most eommon wi
of manalacty ¢, o CitAn CA, aud CA2, One of the most elirad
teristic proper:ic. o bisu wdwins teinent 18 he very high carly
strenpth obtained,  MHigh almnina cement will v 24 howrs develop a :
grrength which i anproximately 8 times the strenggth of rapid hardening  —
Portlond cement, end in v days aboul twice the strength ol rapid '
hardening ovtlond coment, .
A very serious drawback of the high aluming cement in, however, thot
the sireagth develupment is extremely gensitive to waters camoent ralio
and, most of all, to Curing temwerature, High alumina congrete with
4 water-cement ratio of 0.8 wiil attain its maximum sirength

will retain thut alimost indetinitel; ing

A tempor i

# an oxa
cquired propertics as to pern ¢ use of a wast
product which can be obtained at n ressonable price, and which has
certain cementitious properties, For this rcason Portland blast furnace
slag cement is normally only produced by cement works in the
vicinity of steel works, 7The properties of the cemenis are perhaps not
quite us good as thuse of Portland cement, but nevertheless the product
has been accepted ag cqual with Portland cement for most applications
in countries where it has been made,




Puezolanic coment, wh el is nanJecired by srindog pagether Pociland
Temen chinker, a pizeohiiie puile pint and copehbn, 980 ‘»‘-'7"-'“”1“‘?

of & cemen® which 15 bweing made parily ooeatne of its .L;pvl.vcml PLOPUYe
lies, and partly becanse of the conpomic advaniages 1 using the _
purzolanic mivteriad. Pozzolanic atertotn contein silice tno2 speeinl
reaviive, form alicn iy able jo emmbine vith e, They were
oricintlly used in Martland cement moctars and concrete on accoum

of this abili v of eomhiniug with I' ue and g0 remo-ing the caleini-
hydvoxide wolch wos Tihe U e e tha getting of the Portland coment,
The caleimn hydicoxide which is rather suaceptible to chemical attack
is thus removaed, and a lirne puzzolanh compound is formed inaicad
of it, The subuutlu len o parsctann s for Portlind cement clinker in

0 cement does reduce the strengih swnewhat ni eurly ages, but ot nier
ages the sirength can sctuelly be somewhst higher than that ol the

gorresponding Portland cement,

A rvathor interesting type of puzwolanic cement ig the so-called fly ash
cement in which the puszolanic maierial is pulverised fuel ash irom
eonl burnitiy power penerating swtions, The fly ash is normily
2 ated in the eleetrosiatie precipi‘ators as 4 very

#pecific surface similar to that of Portiand c

certain workabilily of the concrete,  The addition of
> than 524 of silica to magnesia-rich cement with .

cement is changed somewhat

it 18 slso uscd ground into the cement in quantities up to 30%, In
France, for instunce, il is permilted in one class of Portland cement
in an amount of up to 20%. ‘ ,

The original reason for wsing puzzolanic cemeits was improved durability
obtained tn concrete in marine, hydraulic, and underground structures,
in combination with some econoiny. The reduction in heat evolution
later provided anoiher reason to use pugzolanic cemen's in wmmass concrete
for Large Dam constructions, for instance, After the discovary of the
aleali aggregale reaction il was found tho' addition of puzzolanas could
check the destruetive expansion arising {rum this cause,




Supersulphated Cirmnet
Supersulpbated ceoent s made Yrom Blae turnace slae actovalnd v
caeans of enleite cobpate aad o small nenount of Poptand coroent

ois uauall, 1oade booarrinding o mixiure of 80-30% ¢f granuleted nia e
10.15% of wo ydrite and abont e ¢ Porttamd cewmen', B jg usvaliy
sround o a o svecine ewrfoce,  ccordag to 33 not less than 4000
em? fg.

1 hag a high repiriinec to edphate attuck, a low beat of hydeation and
g particularly heen wned for giructures below groand.

5 e mandacture has pructically ceaged to-day Decause of itg verious
drawbacks and the lack of a suitcble siag with high AlaO3 cenlom
{ran, 13% AlgOrg).

th lhe firmt

about 0,2% is simed at, in the second
is desired,

The shrinkage-compensated cement is available commercially in the
USA, and the annual production wmounts to some tundred thousands
tons. The use of sell-ruressing ceent for presu csgad concrete i3
still in the development stige, but it is indeed a developmen' io wileh,

The expansive cementg developed in the Soviet Union are of two types,
The shrinkage~ ~ompensating variety copnalgte o a mixture oi Jugh i
cement, gypsum, and hydrated cateiurn alumnate. The self-stressing
cement is mada  from a mixture of Portland cement, Eigh alunilas
cement, and gypsum, A furthee type of low cxpansion cemnent is mnd?
in the USSR frorm higt alumina cement ground with aphydriis,




Shrinkosa
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Wiien A ot 00 ot e aarel oo, Tt cuned anderrees wodindntiog
i voleme which 1o 0 2l eraver e,

If orcinary econerere oo treated cavermisy aud s kept moiat for 7 duvs wy
protecterd e oped, e dvatens there wal o be DO odanger o)
shrinkapge crac.s, D g b e o e 2l coperete due 1o shrinbaag
corregposd 0 o . oraturd deayp ool to-une oaly, nnd a statisijcal
survey of CHALLS S v ohth . et b R FUNNS T u“lr‘v" Jhout Y of cracks
found in con rete conid be ateibuwed o the shrinkage phenotnenon,

'The irreve-sible she nkage of concrete 18 due to the fact that the water
added to he cemen! sakocs up jess space in the cryetal latltice of the
reaction products thtn in the liguid form,

On a lengihechange basis the shrinkage amoumas to abeat 0, 2% only; it
is this dimonsional clunge which it is siterapted o eliminsie in the
shrinkage ccmpensaiing cement,

uy case, the plienomenon is so import
it into account when manulacturing prostress

Ofl Well Cament

Very speefat _cements are used in the potroleum industry for cementing
the steel casing Lo the skurrounding rock formation, and to seal off porons
water- and gas-bearing formations tarough which the drilling passes.

The cement is pumped in DOSiiion
subjected o high remperatures and
action d salts and sulphur gages,

in the form of a slurry and it will be
pressures as well as the corrosive




The propecties ol ofl we 1 occiamnss woe staschrdie e iy e Neerooan
Potroicum Tastitole b, the speci entions, AP Py TN aad bol, the

fypl:!‘s ol cemon, vaed anclivde o glow ettt coreent o waliy o ‘\‘L’(“_' o ’“'l
yilto cather belowy o, o, prazeokiwie Ceroann oy sely ;;ymv‘iui“m‘d‘r,'-.,}'s(
Comland cements,  Speor?orenaders e he iy uased, © TN TY SR VT DY SO T )
methyt-cellulose, anene, and gquebrache,  the cemen's NIRRT LR
pnmpah!-._e for abou 2 hours and then reach & soveength of wb leost Ty e fom”
‘n the shoriest possibic e,

Pesting of O. Well Cenen' require  a very speciali ed and coatly lburitor]
equipment; e CEMELL in e vy vy s viwavily fua manufactovert
awthovized by the APIL

of modern cemonts usunlly run ubout 1%. As 8 result of b
content of tricalcium silicate, the strenpgth properties o .
uave - of course - inproved correspondingly. However,

in testing methods il is rather difficult to give comperable g'rength figures
for the cements produced in the period 1900-1910. 'The troami continues,
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however, oad aleo v ihere s cur hree TESUes Cuae an the AN

1

———rm
Sovanpt i wtrenmh properties, Wtor by
As U apecetlic exanp's shonld he mom,aped
vt duringe crarage and ranspo; -

eveoser doae cda on
2 some s oe LY proporioes,
the tendenc, of “he coaee i
tation,

3,
L

New and larger types of wachines, espeeially rotary kilna, have Cistired
produaction probicias, parly through o changea clinker s.20 d;smhum.u am
alealt contunt which ig often increased, but usually a low content of free

lime,

* automation equipment which is aow ¢
large von en! plimts, where the

5
ding the use . the ven
tonal concrete moducer

gith properties of the «
v in the way that a o
: content of cemen’ por m3,
ion of ele panufuctire has baen inspired (o a high ¢
use of ready-mix concrets, Especiully faclories for rewd
feel in a ve -y dizect wuy the ecoamic problems i connve

.

rensing quality d onel 16 the de
of the coments, as variation specially downwards,
strength properties immediately are felt and will be of ee

It 18, therefore, important that comcnt manufaciurers everywhere
acknowledge the Jevelopment which is going on everywhere, [t doeg go
on in all marsets, t.perlinpe o o different extent and with diifferent
specd, but the terwlency seems to be the same all over,




B R R 0 v 5 o

-9 <

Howould he quiie rebevant to aeh whieh Guoctors especieliy influence th
pood gtrencin propert o We all bnow that good stvength propessoes

are primaril olae s heoach oo high time saturadiog, or wmore spoeere
cully, throveh o Wi comenc o triecale an sheate, o he ande to
ohiain a daeh Hreotoben silicate content withont the risk of excens of
Yo, which wil! voidt i Troe ime an the clinker, vhe clinker botva oy
s of parcinoaite nepaedaace, s quite clear that o kigh conten. o
ucalemn shiece o unlv obtetuable if in ol parts of the imdividual chin-
ker hoeis o wnifor m‘}'hu' belween teicateinm silicate and the other
clinker vineprals, a.n-chh' die: *civm stlicate,  'mhamozenity can Hhoe canod
by a high agh couvten in coal csed for firing the rotary kiln, ags a rulc

it is reihor difficult to ensure a homo;:cnomm abgorption of the conl ush
in the ciinker,  While it was earlier considereded that clinker of poad
quality could be obidiued by poerhaps 6-7% of ash absorbed in tie elinlier
the high strength requirement toeday will hardly permit the absorption

of more than 3-4%, aud the best results as regards clinker homogenciiy
and strength propertics are, no doubl, achicved by using ash frec fucls,
guch as fuel ofl or gas.

, ;Amﬂter impaagat factor for clnker homogeneity ic the fineness of thw

nencas means so much for clinker homopencity it
” individuol miwvﬁl gr&lﬁa of the raw mfx only

aé &l&u have & tme gmineﬁ mk&eml
roduce clinker with a high homoemil,
ly gzmtmi, The same also applies
x *‘t n expertemed t!uu eam!vely pnre and coarscly
i p re a fine grimﬁﬁg in order o givfs clinket

B ﬁiws%é mantion is the prﬁahms e
ypos of m&cﬁmy, emei&ltg

kinds. These preheators couse
, hlorides in the kiln system, It
that { haracteristic for the majority of the
wtalled in the later years that the clinker
) fine ed and often dusty, which means that 8 major

af the clinker will be smaller than about 1/2 mm. | shall

to more details with these problems later, | shall just inction
at clinker for kilns with cyclone precheaters installed in old plants
ofton turn out to have a higher alcali content than clinker irom kilns

of older types.

It is characteristic for the dusly clinker from large kilns thai they are |
hard burnt which manifests itsell in this way that they, in spite of their
fine structure often are quite difficult to grind in the cement mills,

especially as regards the fine grinding.
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v s ot Kiles vt

The Weeber ddealr conton of clinkes o the s

chunrres an be areash propeviee, g i we v dhnt e carly feren e by
the onge ad heee Loc s venntl, e cebidiv el b her,
Qletlay ey aae Locethi boaer, The Tediny sirenschs seeen.
e maninldy vieficeredd v they aloalr eontent of clinker,

Whepreles Uiy

The trend tovards cnopton withia the coment industery which b beey,
very proronne d el e Ber vears hos had infioenee not ondy oo
the Betisel w0 e L e oy eonsieol D The cerent plont, b e
aldo given porione g oantit er as repacds e quality aod umiioge
of clinker ool corg ot Ao ntian ooan arieonall o only anomat
eontirol of the imdivide | wni operntions,  The Jurther deselopment §og
lend to o more on leas compleie mtomation of the wholt manubine g
process.  In vencral we coukd sec that this process has been vory
swccessin! 1oy some ecment pluntx or cemet manuinclurers, whoreo:
other wafortwuicly onty 1o u desser oxstent have obiained real produocn,
of qmlity advuntagesr of the autamtion,

The primary objective of automation has in mauy cases heen Lo sove

Iabwar and beiter control of the raw mix composition and the burnip:
process which means that clinker of morc wniforin comiosition and

- Mgher lime sawraton can be obtained, which again mens coment of
& high uniform quality,

i 28 ' ol alp

ry le nced Job furthor avcemtion of a hMiln, you v
goes &Qts&if withowt any need for imervention, 'This
e, bul pevertheloss there are many exmnptes that o
sophy of automation is oac that hes so far given the

al munufacturing process may be divided into theee:

all

It all starts in the quarry, and the first thing that must done ‘i
order 10 get o good raw mix comtrol is - ¢ must be "

1. netai!ed study of the raw materinl deposit and a careful
planmning of the quarry operation. Perhaps it will e
necessary to subdivide a raw material deposit in scclions,
80 that rauterial of rather uniform charactier and compozition
may be quarried separately

2. Use of prehomogenization of the individual raw materiuls
or mixtures of them,




Propavticnm. of the didderent co AontE o the i

. . . T . . . .
by "neiinsg ol Loomeule webehling foorery
0 \ .

. T { 'y . 14, 3
Control of the pow X compogition b gneicw of @ fas
coirplete mivgin, wsually by enploying the N-ray
fluorcocence principie,

Colenlatiua of the analyvhica: resalte by gneine of gt e
COMDILEY 1 Grae 10 ue aae ta ey out the corroee:
Bethiag of the wey hing feeders vloe raw mill,

Aftereahomo;enization o the finished row mix in mixin o
stonvagre silos,

In genural terms it is quite true to say that homnegenization starts in
the quarry. Without an intinate knowledge of the different raw made cisd
depogils upon which a production is bascd, it will not be possible o
determine which type of provess equipment is nceded in order to prodace
most economically a kiln feed with the desired degree of howopenaily,
a8 Mar as the chemieal composition is concerned, :

Sometimes it will be possitle by ning of, for ing
e | sit to avold variati n « eal e

, higher than thu deadtime of the gr
system, ineluding the limo for aunlysis,

The g;o—hmsagminuaa is obtai ned by depositing the matevial

The best

horizontally in a large number of thin layers, wherenfier the houp
is reclaimad cnd on in the thinnest possible slices by means of some
kind of excavating device, -

The installation coals are rather heavy beeause two storajc heaps ure
required; onc which is being formed, und onc which is under reclivastion
each corresponding to ubout one week's conswaption,

The plant is only suitable for large factorics, and the reduction of the
standard deviution in chemical composition thal can be ohained by ruch

a system, is of the order of 10 : 1.
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The tiaal proportioning ot the ran maderiala can e plitee efihep
at the entranee o e pre-hog ropentAtngn plant, or o at the empanee
to the null,

The first svsio), redaste o dhe instatintior of ratier eonnlen oo
extensive sauiplia . sveooms for hoap sized maderiads,  whercas il she
raw analerials e o e g the L, the contra! can ke place ong . .
basis of sumples o vaw pead wien after the nodl,  Sach swimpie:s oo,
be takceu with 1. b crepteeand ders expensive Gpnpen’, ool il
good deal ueac o, .

When ..e Propcen 0 00 L, teid on o aples taken afieor the
mill two procedircs cin be followed, One it the (soecalled) tendoney
cuntrol, whese you just 'ey adl the time (o keep the raw ival corn i,
right on the nim.  This nivans 1hat no attempt i3 heing mede o compe:-
sate for raw ncal produccd of incorret aunposition, the only action
taken is to trv to bring the composition risht bock on the desiped valae,
With the (so-called) integration control it is attempied to compensaic
ervors in produced row meal by afterwards profucing a correspordd;n
iy of raw meal with an ervor of oppogite sign, &o that ‘he erpors
pensute ench other, In other words, in this wity you wrc not iring
' one maomemt, but ant;,
joda. With

ae most efficient raw meal | ont;
for caloulation of analytical results and a

L Xﬁ*?ipy ;
L PYOCeBY coi e

very close tolorances,

Bush & we eomposition is the key to oYaining a
Pegular ma performance, There are many axam;a!ﬂsytmi a kun?g
espectally perhaps a ghort dry process kiln, which is fed with raw moal
tf/éelﬂtaﬂi composition, can be kept in balance for long periods without
any intervention at all, The smull varviations that can occur for variv.is
rehsons, say, va:rying radiation loss because o varying coating (hickuess
can easily be compensuted fop by small adjustments of the kiln gpecd,
The impulse to this udjustment cau come from a wo colour pyrometer,
if the kiln is clear enowth to obtain wielul readings with sucl an

instrument, or perhaps just from a lavasurement of the torque of the
kiln motors or the mo'or curient,

Bush a wellscontrolled raw mix
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Regalitions o Le e e Do o anosiecconipa’or oo @t i ea progrin
or perhaps even by oostote naboone conieattor

O other menns bores woried with fosdicy far antomaate Liin coneo!
should be gvepbroned woatonedie free e dstermipeion whreh ooy be
made cither by cin cotonuaed wel chemdond moethod o b Napaoy e
tion.

The princinte decwbaet ol the method, adthouelr the acluad anaiveary
i3 ver o gaieh, oo vots e g aaet Goaay ad st from the Gren that a
corror ive or coutpe o e Yo eny Mg bet given when tho madteroals
have left the Kiln or pernaps cven the cooler,

©

The niest popelae Rite dncdae he fourestage presheaier ki, has ne
drawbuck that the cyclobe pre<heuter permits proctically no escipe of
volatile componong, such as sulphar, alkalies, nd chlovide,  Due 1o
the high burning zone iuee atore, o conglderable voludilization ot he
volatile components takes place, and thig results in very substanal

internal circulations of alkalies, sulphur, tnd chlorides in the gyoion,
before the compoacnis finally witit the eliuker, 'This circulation
may cause coutings in kiln = ater, awd i is thersfore vaso

the first
oM coeme il
and pypwan,  To-day
cunsidered “a musl,
to develop aw'omatic davicey for
| vecording to the pormet

It is important to realize ihat it does not give enough securily for
avolding false sct that efficieat cooling is arvanped in the lust comparie
ment of the mill, A too high materinl temperatnure &l any place in the
mill can cause dewatering of the gypsum. Especially in large grinding
mills, and in cases where hou clinker directly from the kiln ig brought
to the inill, it must he considered a necessity to arrange cooling in
the firgt compartment of the mill, to cosure a salisfactory quality of’

the cement.
It is also worith remembering that a continued dewatering of the gypsung

may take pluce during the storage of the cemen’, and, thus resuolt in
falge set, lwnp formation, and also u reduetion of the early streneih of

the coment, \
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The reason for ke soeencth veducoon 38 thar the wirter piberated b e
Lace of the cemnem pearteles, win
BENTE T P Y

. re

gypsmn wilh e sbsorberd on e sal
it reacts with e clindiey aniecrais, o this wig the e en
coveraed by o doser of voacrion praducis, whieh reduce chcir reeiy iy,
i, concequer'ly, the cuctly sty enaiy,

Cortitin olher conditioge piay have as o vesult it s cffect ot rdoci oy
of water in Lo dillcrnr  iren coment fo ccment,  Foroecample,
eeriatn M contori of e Lo vl prevon o foracion cat G

of strength, Do e Lt waler irhernted fvom the gypsien is heins
absorbed oy tae e Hoe,  Fiee tane I8, howerer, o wndesieibte pigd
of comen!, and o unpesvaancn. o The storage propertics of the coenen
should, therciory, rather be obuingd by o more extensive dewierie:

in tie mill, i this is poasible without getiing flee set, or, whiviv o
thglkest solnion, by cooling of the cement in 1 vement cooler after tw
mill,

It should be mentioned that aleo the eontemt of pothsshun s tmporian!
for the resistance of the cement ta storage at high tenporares,

vill enter into lhe cam:pound:

general 0, 8% limit ou autoclave cxpan:

1 ;
fuct that tensile airength has heen climinated from the spocification

The coment 18 o be manufactured from ground Portland clinke ,
i ’ ; slusively

the only additlons puermitted are water, calui " . ciaker e.m.hef 3

proportions of grinding aids, o calcium salphate and very small




United Kinedoin
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ghe Britiah Standards o Pordand cemen comprises
BS 12 for ordinitr, Portiawd and vipid hardemng Portlined comeant
Bs 1370 for Yow bhooo cemne

nS 4027 for &ilil.':,.. KON ;':cv oot !

Phey follow the ptoen 0ol 0 the AT specifications, but ave
especiaily intercasany by limiting the fime content in ull Portfand cemands,
not only in the low heal types,

They are also interesiing by giving the choice belween two mathods for
determinntion of compresaive steength,  One 18 baged on 1:3 cement:sand
mortay cubes, the other on 1:2:4 comercle cubeg, Twe latter method
rred by ihe concrele producers he the method i8 no!
uceuble but alse shows goud correlation with the strengib

ges for the moriar an well an the ec el cubes ape 8
ary, vapid har d gulphute resisling comenty

s, , . 1 am inclined to believe
pepropents the modern trond, eﬁﬂiﬁ the consumers to seleel precisely
the cement which Is most suitable ar econonieal for & given appliceion,
From the producers’ point of view (his Kkind of norms has the advania.re
that it rules out the flerce conipeiition. on quality Letween cesment makors,
which hus had the result that the type L cemcal sold in large parts of the
U.5. market easily complies with the requirements for type 1.

On the other hand, it dovs nol rule out such competition thot can be
reualised within the 200 kg limit between the lower and uppur limits of
a cortain clagsitication, and quite a few cement manufacturers see their
advantage by keeping as close to the upper limit ns possible,
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The larser numher o) veneuent classes ereaiedd by speciticalions o5 the
new DIN 1164 does i e protneess inm Sold wiit of odidetnen,

pg it is vather meon saet i madern coment plant with perhape ol
ohe producaon e e e e @ Jarge munber ot difrerent cemen’ g,
No! oy the maeata vea, bt also dhe erupeage and disteibation il
ANy e 0t Gl Lo pacher eosily and the trond seems o he fo
specinlize 14 o or A few fypos oaly Al cach cems it plant,
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I 1968 the RILEAM-Conburenn method af test oo stieeasin, ol cerwa o
i'('(l('l““i‘ !’.‘“ Phe Totopumapiad Qroapezatton tor Dinulaeds whon I YRR
IS0 Recmnantaton 09 tonether with delmglions st tevnnnoeles e
choemieal analysis,

Shorfly the test specinaas o the steend b test e 30 s 10 8 160 e
prisms, miade from ot o tead s ﬁ]'?nl(\ﬂ ginndard sand n 1w propes o
1+ 2 The wter « Cooen' pooor hag a ficed valee of 005,

As fur as ' have Leen 20he 10 co o 10 different ¢ wmries are wsing oo
1SO R BT me:hod of Sicvepth tes e tn their pationad sioandards, ond
more arc lo follow, A nhmilor pumber of conpiries are alrends uEtng he
40 x 20 x 160 mm priswatie test specimeas, but made Trom mortar wilh
ﬂuﬁ*hor cpfﬁm’sitlﬂﬂ, ﬁgﬂ&li:; Ml‘ﬁhel‘ \%’Zlh:t‘ . ‘.'Uﬁteﬂ'i f'ili“) .

The tendency to adopt imrernatiopally standaprdized tost moethods hos sicadily
growh in spite of the preat difficuhivg which oien have o b avercone,
This s & ‘}3@&3 éﬁ\ﬁ‘tﬂ%gﬁﬁﬁ ag il makes ;&Hiﬁlhh’: a more ae eupidn e )
of cement stawlards thin i the pnsi.  Desplte ™ - howeyel

It the BS 12 tost was used hand as well as mnchine mixing, and crushed
aggregatvms well as natural, .
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«e

Deerage S

Within the some Tahoratory the .o.;....!uulv by WS e ith
t T ".U(‘ Vi

he:si results r't,’nrf,ml Wt 2. e aped wiih crashod
machine mitie,

[ 354

The correspond g pepecteibiley ol the B3O foz! was 3000

Beiween differeet Fabraoeo Ges the oy ot Ty et s 0l b el el v o

Post resalts vere ol el masnrad appregate d meching minow (5.0
worst with ceushend oerecale ami e ehine mising (9 1),

The reproducibility of the 180 moriw lest hetwean laboratories was 9, 4

The conclugion of this test is rather cloar; No' only is the conereie fral
the more reprolacible, but it alee ofiers the havaniade of eliminatice e
fnevitable ervors in iransiorming the poriar ics’ 8 renth to what ana’. ta
in practice:  The sirengin of the final conercie sfmﬂuﬁﬂ

future ix‘emi in vem#nt strengith testing will therefore hopefully be
out *e%ﬁ rother h Has, &st&gr 4 s;sﬁ;ﬁa f:t:im erushing
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The desirce of internations] stondards tor cepgaer specificntion: avere
mainty 10 originte rrom politicid civelesd bucaaae of the uotion tho
uniforin interntional repeiobivess Gnd ectapdards er cotetrnction ana oot
on line with the ranoval of noridtn and ofher ceonomic} barrers oy

a preveguisile For o tree trade in thin Ficdde o 1 should be porated o
that existing anriion) sone Lode o speciticabons have wot so far cre. od
any difficultios or the foooraational trade with coment, Twe poines ol
be borne ju mine,  Cemeo oo susilinry miderinl which forms ot
concrete, portar e, wtpen e the cogentiag prodaets covered by o oot
and regule ions v buildin aeate tiads, Throush  roper proportionin,, anoae
copercie it ig pessible te produre d conere e sati-fving the minimum
strength requircinents from o' fferent cement gqualities,  Inicraationad v TR
with ccinent is asnally a trading with clinker, aud it i8 the ruspongibin. . o
the importing ceient maauacturer to produee & coment from the impo s ed
clinker that will comply with the navoned norme of hig coumry.

Although Portland cemont as the product of a heavy indusiry is commody
sonsidered a woll defived wrticle, there ave nevertheless clear digtinctionn
' the produ ‘ ‘tnis i due to

mutorials 1o mect cerisin intornations! stundurds would only
will hardly

maean &n unnecossary incroase of the cost of pruduction, which
be recoversd in savings in the concrete produeiion,
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A propesal for interadtionsd srandards amust, therctore, anoarder 1o heae sane.
chanee of being accepiad v the indindy,, be beowd and socomodaling cnaueh
to permit the produccrs: in ihe different countrics to continue their oeceoay
esloblished quality leveds Tormpally, inieraitional coment trading will he
easicer, but in roulily votoiay witl b ehanged,

A practieal cousesuence w L be, however, that the value of the norni as o
quality standarc will sufies,  ipn this connection f ghould he sentione, thaa.
that to=das's very inowica cable cemert consuinerg, notabiyv 1he readyer o
people and the conerete cicnene wouveers, ate aot at all happy if only

& cement jasses the mintmam eowircments of W ertain norm,  They waat
betler cements ant acouriie s muaaun sbout ihe strength level of ihe
cement actually supplied,

The other allernative, navrow and siricl international norms, will probably
only be of advaniage to thuv producer lucky emough lo have raw materiale
and process cquipment resulting in ceraent proportes which just happocn te
suit such norms.

In the leng run it is ta be f

Intermationnl norms will

d thul narrow









