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liethod of Testing:

Methods and equipment recommended by the American
Foundrymen?'s Asséciation (Foundry Sand Testing Handbook,
1944 edition, A.F.A,) were used in testing the sand. Hot
strength tests were made iIn a high temperature sand dilato-
meter, using 1-1/8-in,-diameter specimens two inches long.
Fineness tests on the =silica flours were made by using the
Casagrande method (Cassgrande, A., "Hydrometer Method for
Grain Size Tests," Journal, America Ceramic Soclety,

Vol. 22, No. 9, p. 288 (1939)). This method is also des-
cribed by Mr. R. C. Hills (H1lls, R.C., "A Comparison of
Some VWiet Methods Used for the Fineness Test of Sands and
Clays," Transasctions, A.®,A., Vol., 42, p. 101 (1934)) and by
Mr. J. M. Dallavalle (Dallavalle, J. M., "Micromeritics the
Technology of Fine Particles," Pitman Publishing Co., N.Y.,
p. 428 (1943)).

Microscopic Examination:

The sands were examined under the microscope.
Photomicrographa are shown in Figures 1 to 3, Filgure 4 is
a photomicrograph of a commercial foundry sand, included for

comparative purposes.

Plgure 1.

X80, Bright field.
NO. 80 SILICA - Angular grains,.

.-
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MOULRING PROPERTIES®

Moulding Properties of Sand-

IR R T

Hontondte Mixturoess

CRTERTY
SR

The moulding properties of the three sand samples
(No. 8B/20M, No. 20M9 and No. 8. 0 B841lica) were tested by
mixing them with bentonite in an 1l8-inch laboratory muller.
The following mlxture was used;

2,000 grams sand.
100 grams western bentonite.

Moisture Lo temper.
dulled 2 minutes dry, 4 minutes wet,
The moulding properitiss cbtained with these mii-

tures ware ag follows:

TABLE TIT.

No, 80 No. 80 Siliea,
Wo, 8B/20M No., 20M Siliea Fines Removed

Mol ature m 4,0 3.5 4,4 4.4
Permeability ~ 193 250 65 80
Greoen Compreqsimns .

P.8.i, - 6.1 5.0 4,0 4,0
Flowabll ity e 77 77 79 81
Wolght of A.F.A. ’

Specimen, gm. « 154 150 144 142

Moulding Properiios of %andeBenLonite»

ER e SEAIN S m Rt

uillca Flour Mixtured°'

LRIy

\

Peats were made on mixtures of A.F.A. test aand,
bentonite and moulding sand, to determine how the sillca
flour additions affected tho prbp@ptias of moulding sand,

A eontrol mixturs of AOFQAQ tost sand and bentonite only was
made for comparative purposes, The Lollowing mixtures were
waead:?

(Contbinved on mext page)
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(Mouwlding Propertles, cont'd) -

). Control Mixiures

2,000 grams AF.4, Best sand,
100 grams weatern bentonlto,

©.4 por cent molsture,

2, Teat Mizbures:

L, 700 grams AF.A, best gand,
400 grams sllilica flour,
100 pgrams wesbtern bentonlte,

todature to tenmer, '

The wmixztures ware obaserved o have the followling
properklies:

TABLE IV,

-
‘4
B

AF AL TEST SAND MIXED WITH
No. 8150 Imported

Proparty A A, No. 80 Silica Silica Silica
Toat Sand {(unwashed) 7l our Plour
liolature, per
cent - 2.4 3.0 4.4 4,5
Permeabllity = 2bH3 163 102 10z
Groen Comprassion,
p.8,1, - G.0 4.8 7.6 7o

§

e
<
@
P

Flowability i 76

welght of A IA,
Specimen, grams

1

e
Sﬂ
1
-
Oy
o

168 168

aeas i -

Mouwldin,. Propertiss of Send-01l Mixtures -~

Of the samples submitted, the No., 20M sand had the
mest favourable screan distribution for use as & core sand,
An oil=sand mixture wos made up wlth this sand, and the
properties were compared with those of & commercial core sand
which 18 being uvsed with satisfactory resulits. The commercial

sand had the following screen analysis:

(Continued on next pags
)
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(Moulding Properties, cont’id) -

TABLE YV,

ANt v e te e et

Tylor Per Gent
Sereoen No., Retainad

268 e 1.0
A5 - 24,6
483 , - 39,6
65 - 26,3
100 - 7.6
1.50 - 0.8
200 - 0.1
=200 - Trace,

A photomicrogreph of this sand iz shown in
Figure 4,

In order to determuine whother ths different results
obtained were caused by the difference in scresen distrlibutlen,
Sample 20M was selactively sarsoned to have the sams screen
distribution as the commercial sand. The followling mixzture
was used In making thesoe tests:

2,000 grams sand,
20 graws core oll,
20 grams cereal lour.
Holature to temper,
Baked 2 hours at 400° F,
These mixtures were found Lo bave the following

propertiess

TABLE VI,

RN A SR AN YY)

No, 2O0M i
Selectively Commercial Core

No, 20M Screensd Sand
Molsture = 2,5 2.5 2.2
Greoon Compression, ,

Po8ad. o 0,95 Qad 0.9
Flowsbllity - 88 av 22
BPaked Tenslle

Arengii, p.8S.l. = 135 1L6 224
Welght off AP,

Specimen, grams - 1686 154 166

(Continved on next page)
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(Mouldiry Pprovertiesn, conttd) -

sioulding Properties of Sand-3illea
Tloup-UTI Mixvires -

1,700 grams A A, teal gand.
300 grams silice flour,

20 grams core oil.

20 grams coreal Llour,

Molasbture to beuper.

The following propertiss were obtained:

TABLE VIT,

U sy LM R SO

A, A, TEST SAND MIXED WITH

No, 80 No. 8180 Inmported
Propoerty Silica Silica Siltica
(unwashed) Flour Flourp
loisture, per :

cent © 2.5 340 3,0
Permtabijity - 158 144 1358
Green Compression,

p.a.i, - 1.6 2.4 2,2
Flowebility - 87 88 . 88,5
Beked Tensllo

Strengith, p.g8.l. = 193 173 160
Wolght of A.P.A,

Specimen, grawns - 163 166 167

75 ve .

HOT STRENGTH TEITS

houjdinu oan@ -

o

The moulding sand mixtures containing bentonite
ware tested in a dilatometer furnace a2t 2000° P, The speci-
meng (1-1/8-1n, dismeter by 2 inches long) were tested ab
this teﬁperatuwe after they were socaked in the furpace for
various lengths of time, up to 12 minutes, The mixtures so
tested were:

(1) Sand=Bsnbtonite Liixtures:

Two mixturess )
(a) A.FP.A, test sand,
{(b) 20M sand,

2,000 grams sand,
100 grams weatern bentonlie.

Loisture to temper,
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(Hot Streagbh Touts, conitid)

(2) Sand-Bentonite-~3ilica Flour NMixbures

(Three mixtures:

(a)

{(h) wWith SL50 ailica

1,700 grams AP .A, test sand,
500 grams silice flour,
100 prams western bentonite,

Molature to temper, ’
The test resulis cobtained uwalng these

are plotted in Figure 6,

/" HoT STRENGTH — MOULDING SAND = -~

500

H
o
(o)

[<)

(=]

o
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NO. $150 SILIGA FLOUR
SAND MIXED WITH!? —i IMPORTED SILIGA FLOUR

NO. 8Q_SILIGA -

1

COMPRESSIVE STRENGTH — P.S.I.

n
o
(o)

o
<]

2 4 6 8 10 2
l " SOAKING TIME — MINUTES AT. 2000° F. \'

HOT S’I‘W's\fC'}M - HOQULDING SAND,

Gore Sanﬂ -

TN

Test specimens of core sand mixtures

in the dilatometer furnace and tested at 2500°

With No, 8C silica,

)
}
floux )
)

Y
(¢) With imported sillca xlonw

mixtures

ware sosked

P, The

apecimonyg wore tested in & neutrael atmesphere o pravent

oxnidation of the core oll. Ths mixtures used

wore as follows:

(Continued oan next page)

in this testh
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(Hot Strengbth Tests, conttd) -

(L) a,f,n, Test Sand Mixtures

2,000 grams ALF.A, test sand,
20 grams cors oll,

20 grams cereal f[flour.
ilolature to tempor

Beked at 400 F, for 2 hours,

(2} band~83ilica Tlour Mlxbures:

Three mixtures: C )
No, 80 silica )
S150 silica flour. )
Liported silica flour,)

T~
7 0y
oW

— N

[¢]

(
(
(
(

1,700 grama A.F.A, test asand.
300 grams silica flour.

20 grams core oll,

20 grams cereal Llour,
Moisture to bemper,

Baked st 400° 7, for 2 hours,

The results obitained wusing these mixbtures are
&

shown in Plgure V.

Eliwre 7o

\ ' HOT STRENGTH — GORE SAND |
110

I I AL ] L | 1 1 T I I

COMPRESSIVE STRENGTH — P.S.I.

2 4 6 8 10 12
SOAKING TIME — MINUTES AT 2500° F,

HOT STRENGTH - CORE SAND,




~ Page 12

Two of the samﬁles submitted (Nos, 20M and BB/20M)
bave potentialities aa Coundry moulding and core sands.
The S180 sawple was a foundry sllica flour. The othar
sample (No. 80 Silica) was an intermediate product, that
is, the grain gize fell between that of a foundry sand and -
that of a foundry silice flour,

The ©sats wers made for the purposs of determinling
the following:

I. The sultabllity of Samples 20 and 8B/20M for use
ag foundry moulding &nd core sands.

II. 7The merits of the S350 sllica flour Iin comparison
wlith other commercial silica flours.

T1T. Poasible usea of the No, 80 silica product, sither
ag a moulding sand or.a silice Ilour,

T. 20M and 8B/20M Sands,

SEVREEY

The semples of R20M snd 8B/20M sand were so similar
in grain sizs, gvain shape, and propertiss obtained wlith
test mixbures (Tables T and TIiT), that foundries couvld use
them Intevchangeably and notice little difference in thelr
ﬁrop@rtieﬁu Many Louwndrymen would counsider the coarse |
material in the 8B/R20M semple objectlovable; snd hence would
praefer thengom gample. The 81B/20M sample ramg into &
alightly denser mould, howsver, and should cause slighlly
lesg trouble from metal penetration., Henece, the cholee
between these LTwo sands would depend upon the personal
preferences of the Lfoundryman,

Sands similar Ho Semples 20M and 8B/20M are used
in two ways ln foundry woﬁka Those are:

(1) Synthetis Moulding Sand -

Pure gilica sands to which elay and other binders
are added are known ag synthetic moulding sands, This type

of sand is used in steel foundry work, which requires a
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(Digcuasion, cont'd) -

hlgh permesblility, to allow ithe gases to escape, and &
®
high degree of refractoriness, to withstand the high pour-

Ing temperatures, It 1s also used in some of the larger
iron and non-farrous foundrles, whers close coabtrol of
such proverties as moiﬁtu*@, grean compressidng dry com~
pregslon, and hot strengbth can be maintained,

The permeabllity and grain sizeo of Samples 20M and
8B/20M are within the range generally vsed in stesl foundey
work. The sand s also refractory enough for steel foundry
use. The main disadvantages of the No. RO sand are the low
£lowabillity and the low density of the rammed Ltesl specimens.
Rocause of the low flowability, the sand would require
excessgive ramnlng Lo malke good mouvlds. The low density
indicates that even 1 the sand were well-remmed 1t would
sE11LL contaln s lapge peveentage of voilds, The angular
graina of thig sand (figure 3), which interlock and prevent
the sand from flowlng into the wvoids, are the reason Loy iis
low flowebllity and density. Moulds made with No. 200 sand
would be lLikely to be subject So metal penstration, because
of the large percentaye of volds. As metal pen@t&ation is
one of the most Lroublsogome problems encountered by the
foundry, this 18 a seriocus disadvanbtage. A8 sands with a
wide sersen distribution will ram up to a greater density
than those which have most of the gfains retained on two or
three screens, No. 20k sand should be marketed with a wilide
gereen distribution, such as is possessed by the sample sub-
mitted.,

Apart from the low flowability end low denslity
of renmed specimens, Nos, 20N and BB/BOM‘appcar to bhe
sultable for vse as synthetlc moulding sands. The dlsadvan-~

tages mentionsed are nobt so severs that satiasfactory moulds
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(Digcussion, contrd) ~

‘

When used as an addition to cearser moulding sand

< 8
No. 80 increases ths hot strength, bul to a lesser extent
then doss silice flour (Flgure 68), It &lso increases the

[ ]

density of the sand, bub is less effsective than silica
flour in this respect (Pable IV)., The No. 80 sillca product
doss not fmpart apprecleble strength to corve ssnd at £2500° B,

{(Pigure 7).

.

i%

It 13 thus evidsnt that Ne, 80 eillica may be ussd
to Iinecrense the bot egtrength of moulding sand mixtuves, op
to incrsase the denslity of mouwlding and core send mlxtures,
but is lems of fective than silice flour In these respesta,
It ls much less affective then silica flowr in incressing
the hot strength of core sands.

GCONCIUSTONS s

1. Sampleg 200 and 8B/20M ag submitted may be used
as bases for synbhestlc moulding sands. The low Llowability
and low mould density pessessed by these sands would be
likely to be a source of trouble, however, in causing mehal.
penaibration,

2. The 20M =g &B/Q 3 sands ghould not be sold
with a narroweyr scoreen distribution then ls possesged by
the samples submitted., Sands with a nerrow sereen distrl-
bublon have a lower denalty, and hence sre more subjesct to
matal penotration, than thoss with a wide sereen distribution.
2. Bacause of their high cove oll consumption,
low mould denslty, and low flowability, Samples Nos, <OM
and 8B/20W sre not svitable for cove work,

4. No. S158CG sillea flour is a good materlal lop

lmparting hot strength to moulding eand core sands, and o

+
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(Conclusions, contid)

t

increass the densiby of ramned cores and mouvlda,

S, Ne, 80 sillca mlight find uss ag a synthetic
moulding sand whers a fine sand is requlved, It might elso
be wged ag an additlon to coarser moulding sands, To ralss
the hot strength and increase the density,

8, The No. 80 silica smmple as recolved was well
slzed, but the peomeebility may be increazed by romoving
the fines., The fines thus rewoved could be used ag an
addition to moulding sands, as oubtlined above. The quantivy
of fines vapoved from the No. 80 sillica would be quiite
small, however, and for this rcasson the separatlon mey not

O

be commerclally justls

fTad,
QoONQCLOGO0O0
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