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ed and placed in the autoclave. The bar is removed with
the briquettes at the end of the two-hour test. The final
Measurement is made after the bar has remained in the
Mmoist closet for one hour.

The tables show the results of all tests on the ce-
Ments from Mills 1 to 5 respectively. (Two of the tables,
shOng tests of cements from Mills 1 and 2, are omitted

€re. All samples, representing 344 cars of cement,

Passed the autoclave test.) For purposes of comparison,
there are shown in Table 4 the averages of the results
of all tests from each mill.

Results of Tests.—Each shipment from Mill 2 show-
ed a large increase in tensile strength in the autoclave
- test and with one or two exceptions the expansions were
all very low. "The chemical composition of the cement
fom this mill is about normal. The tensile strengths
t:" the sands on the 7 and 28-day and the 3 and 6-month

Sts were all excellent.
% Mill 1 shows, perhaps, the most uniform results of
Ny of the five mills. This is the first mill in the United
artliljt?S to attempt the manufacture of autoclave cement
A Is the plant at which many of the early experiments
A ere conducted. From the day that they started to make
Pments of autoclave cement up to the present time
is (;.re has not been one single cause for r(?jectio.n and'this
shond%d a most remarkable showing. Mill 1, like Mill 2,
.OWs a continual increase in the tensile strength up to
SIX monthsg,
the 1\({HIS 4 and 5 also show a wide v:a{‘iation, some of
i Sl}_"Pments passing the test, otl.lers fallxr}g; some show-
Siogn ittle expansion, others showing considerable expan-
& The results of the 7 and 28-day and the 3 and 6-
. (():tlzl tests are lower in this case than in either Mill
¥ The method of making briquettes used in the labora-
'y of the Lackawanna Railroad is one of tamping.
Out g per cent. of water is usually used and the
u-oquet-tes are well tamped in the molds by placing an
g 0 die thereon and striking it several times with a
2°0den mallet. This gives higher results on the 7 and
~day tests, but when the briquettes are very firmly
Packed in with the thumbs there appears to be very little
erence in the long-time tests, except possibly that
More uniform results are obtained by tamping.
'y Reasons for Failure Under Autoclave Test..—’I‘o .all
arege users of cement the figures from the various mills
i certain to be interesting. The question natural}y
% €s as to why a cement which passes the ordinary boil-
€ test in many cases, from some of the mills, shows a
€Crease in tensile strength or goes entirely to pieces in
€ autoclave test.
Samples of cement which have failed in the autoclave
- St, when re-tested again after a period of 30 days, 2
:ﬁnthS, 6 months and over a year, in most cases pass the
a OCIaye test. In one or two cases samples which were
ig;ro’“m_ately 15 months old'still continued to show no
creaeasei in tensile strength; in a few other cases a de-

Se in tensile strength was shown, while others

OVZZIed an increase, due to the seasoning process, of
thatjoo per cent. This points very clearly to the fact

A these particular sampl.es were not prop_erly manu-
Passul:d’ for with certain mills any cement which has not
eVere the autoclave on the first test has in practically
pe Ty case passed the test after the cement is held for a

rod of time,

Fine Grinding.—Further investigation as to why

€ of these cements fail to pass this test after a perio<'i

bri
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of time shows that the raw material was more coarsely
ground than in other samples which did pass the test
after seasoning. The grinding of the raw material and
the proper burning play a most important part in the
quality of Portland cement; and the author believes that
the failure of cement to pass the autoclave test is due very
largely to the coarser granules which do not become
hydrated when the cement is set up and that the failure
of these granules to become fully hydrated is due to their
chemical composition. That is, the granules are com-
posed largely of dicalcium silicate (2CaO SiO:), with a
smaller proportion of tricalcium silicate (3CaO SiOa).
Granules of this composition fail to properly hydrate in
the period of twenty-four hours and consequently, when
brought in contact with the heat and pressure, together
with moisture, slaking of the dicalcium silicate is quickly
brought about, with the result that a large percentage of
expansion occurs, together with a proportionate decrease
in tensile strength. On the other hand, if the proportion
of tricalcium silicate is largely in excess of the. dicalcium
silicate, then we may expect a more stable product and
one which will show considerably less expansion under
the autoclave test and remain constant in volume in after
years.
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In order to produce a large excess of tricalcium
silicate two things are necessary—the raw material must
be more finely ground and the cement must be burned at
a higher temperature. Most of the cement in Mill 2, as
well as in Mill 1, shows very little expansion and a com-
paratively low loss on ignition. It is also known that in
both Mills 1 and 2 the raw material was very finely
ground. In some of the other mills—for example, Nos.
3 and 4—while the burning was good, the raw materials
were not so finely ground; in Mill 5 there was not only
fairly coarse grinding of the raw material but there
was also a much higher loss on ignition. From the report
of Mill 5 it is evident that the cement from this mill
could not be as constant in volume as that from Mills 1
and 2.




