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Investigation No. 2141. 

Foundry Potentialities of a Sample of Sand 
from Windsor, Ontario. 

Introduction: 

On November 14, 1946, a sample of sand was received 

from  the National Research Council, Ottawa, to be tested for 

Its suitability for foundry work. The sand sample had been 

submitted to  the National Research  Council by Foster & 

Roberts, real estate  and insurance  agents, Bartlett Building, 

76  London  St. :i.,  Windsor, Ontario. An  accompanying letter 

from Foster & Roberts requested that the sand be tested to 

determine whether it would be suitable for  moulding  sand, 

or for the manufacture of lime brick. 

The sand sample was fairly  free of organic matter, 

but  contained  a  considerable amount of clay. 

I. 
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• Use ta Sand-Ume Brick 

Dr.  A.  T.  Prince, enginoar of the Cer4uain S!3ct1on 

of this Division,amined  the sand  to determi'le if it would 

be•suitable  for making  • and-limo and reported that  it 

was too  fine  for  .this purpor.e. 

MethOd  of Testing as MouLxILIE_SAY21:  

Methods and  equipment recommended  by  the American 

Foundrymen's Association (Foundry Sand  Testinis Handbook, 

1044 edition, A.F.A.) were used in testing the sand to deter-

mine its suitability  for  use as  a  moulding sand. 

Microscopic  Examinatioa: 

The  sand was examined under the microscope. A 

photomicrograph appears in Figure 1. 

f71..ure  1. 

0 . 

SAND  FROM WINDSOR, ONTARIO, DISTRICT. 

Grains round to subangular e i rough. 
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Screen  Test 

The sand was found to have the following screan 

analyds 

TA,3LE, I. 

U.S. Scx-esn 
No. 

Per Cent 
Retained 

	

20 	 0.1 

	

30 	 0,5 

	

40 	 1.6 

	

50 	 7.4 

	

70 	 26,1 

	

100 	 34.7 

	

140 	 15.2 

	

200 	 5.9 

	

270 	 1.7 

	

Pan 	 1.8 
"A.F.A. Clay" 	- 3,0 
A.F.Ac Fineness 

No. 	 - 76.6 

The screen distribution of this sand is shown, 

in the form of a per  cent cumulative curve, in Figure 2. 

Curves for two representative tues of sand used in foundry 

work also appear in Figure  2, for purposes of comparison. 

In making a per 'cent cumulative curve, the per cent retained 

on each screen is added to the sum of the percentages retained 

on ail  the coarser screens, and this sUm is plotted as the 

oùmulative per cent on that screen. Thus, if the figure 

plotted on the No. 70 screen is 57.7 per cpnt for the Windsor 

sand, it means that  57G? per  cent by weight of this sand is 

coarser than 70 mesh, 

Figure 2 j:'ollowrip) 
-->," 4 ( -...m. 1, ,, _.2,,____,) 
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(Screen Test, conttd) 

Pigure 2, 

SCREEN TEST 

PER 0 .-ÂT CUMULATIVI!:, G ■iâjit Eh  THREE 
SAND SAMPLES. 

Test Sand Mixtures: 

The sand was ueed In making up test core mixtures, 

similar to thode uscd in fourv.lry practice. One mixture was 

made up using the nand as received, and one with the sand 

after removing the finen by wr.shing. The following test 

mixtures were used: 

2,000 grez.ms Ernd. 
20 Grams corn flour. 
20 grams core oil. 

• 3.5 per cent noisture. 

Baked ut 400 °  F. for 2 hours. 

k. 	 Included in the following test results are those 

from a mixture made with a commercial core sand: 

(WiLle II follows,) 
( on Paul 5. 
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(Test Sand Mixtures 2  conMd) - 

TAJ3LE II„ 

51indeor ,;-.;aru% Windsor 

	

As Received Sand, 	Commerial 
WashedCore Sand  . _ _ „ 

?ormeability 	- 	75. 	88 	158 

Green:Comprossion, 
p0s0.1. 	 1 0 7 	0.2 	0 0 6 

Baked Tensile 
Strength, p 0 s01 9  - 	48 	89 	225 

Sintering point 	 2100°  F. 	2300 0  P. 	2500° F. 

DISC US SI( 

Most of the sand used In Canadian foundries is -

imported from the United States As much of the cm:it of 

moulding sand is charged to the freight, foundries which  on 

 find a suitable local supply are very, fortunate0 

Three general typos of moulding sands are  used by 

the foundry industry 

(1) Natural bonded moulding sand Is used by most 

of the medium.-mIdomall-sized iron and non-ferrous foundries. 

This type of sand le fairly fine (averaging between 100 and. . 

170 mesh), and  contains fr= 8 to 15 per cent clay material. 

This sand can be mired with water manually or by mechanical 

mixers »  avd Is used in making moulds to be poured in iron 

or non-ferrous Metals. 

(2) Synthetic moulding sand is used by most steel 

foundries e  wMch recuire a refractory sand with a high per-

meability. Many largo iron foundries which possess k400d 

sand cotitloning  and control equipment also use synthetic . 

mouldîno; sand This eonsists o£ a clean, refractory silica 

sana to which a clay binder is added In mechanical mixers. 

(Z)) Sand cores are used by foundries to form 
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(.t)lec.t,1so:t.oxzF G or:ii. ° d),

inLernE^:ll c:1v:T.t1.c^s in G(:isti1:1G;'!? or to X13a1ca ri ï. possible 1;,o

draw some portion of the pa ttern from the sand Mon the

Jhye dl.)t1s not ua`iuratily permit this:Z o A}<<1oY.l.^g oilsg "Oh,

detre%;^^ tht•air str{;ngth on baïr.ia:zg3 are unuallj i,nodnas the

!. ii } d.â r in sand C, Cs r C. ao A sand "i ch will .! U rYYÏ. a base for

synMei.ic oz.̂ .ad will um?:t.ly prove t o be a s:,).tist'actar<y core

sanc?. Qore sands for â.xaon and non-ferrea"s fc,Mdrlas do not

need to be no Afr4.c tr+a:vy as thos=.3 Mich are to be used P),

stL7al f oï:Sxl,di}.3.ga

A h, tudâ of Figura 2 will show that the Windsor

,sar.),r1 sampla more oloti3oky a cox^^^ oaWAn screen

fi17.ze than it does a natural '.^andi.ad moulding saq& The grain

si;:^,t3 of the sand yai21.s is than J,i7 normal for natural

sQ,?:Ids, and 1âhep,tià .f.l,o not oéï?.o11gh Kay material •éro bind tht)it'.l

^ f ^`,s•,;. fr om 'È,.1E:^ ^L"V" E:y• a-^,^̂::, ^r^.'!'1( ^:^t:^ï"t•.% t^.sl. ^.. t:3 ,a ^^ C4: Q s`^^1.L"1t q

hcyweve.r^, in. i,ixU.ï, the clay content is l^fi^a^t^.ta, and the s^arrd

gra#8 are someMat finer. The Windsor sand may be made to

more 1s11-te normal onxt^ sand. In grain size and

a1iatribu'z, _Î.c?n by waQI3I3.1g out the fix).en wft'rl`) ^rdG 'id ar o

n.?auds vary quite wiS,ie.R.y- in the mounN o^,.' core oil

they rf-:U;Î...i't.̀°1 to g::1,\T'e them a sLI.lT,'t'is.bli,3 bond for foundry worV

The amount of cca;^.̂ °e c,7.î.l rc:quIrod to prc7auce a given tensile

stz'ar.).^ 'Uh Is ^-,, frcact.1_Cxn of grain Me, grain shape, the

surface condition G`.],' the gralwâ's, screen distribution, and

the amount of fin!-]FS la;'TS:'1'i:.=a:t.nad in the oF?nd. As core oi..Î., Is

.C -d.. T } ..
Ltytl.

. ^ pan e:^^j:?:3^i.^^.?^_!,+t i tem, c^:C.tè;
'
i will }J:I:'CtC'tât3r^s C^^9.r^ i^ 1.^^i A+ l̂.^Î;)

C3aalt.eln,fl the cons oil :!°equS„J','F•;tt49nt of a sand ir.^ an Important

rnea,cnuro of mov..â.t. By re,:f'orzeia.ta to Table II, it will be soan

that the Windsor sand:, . : ; :r en when A it Is v'i;a ^ hed, develops an.

t3.bntat;^^^eol:ty low tensile strenf,•Uk, with the baked test mixture.

, (Continue d on next lr;:j.,ge)
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(Discussion, contqd) - 

This indicates that this nand raquIres an , x.cssive nmount 

of core oil to make cores with sufficient baked st)7ength 

for foundry use. . This high cons • mption of core oil is 

attributed to the rough condition of the grain surfaces 

(Figure 1). These rough Grains will absorb more oil than 

will amooth ones, and will also provide a :Lowe:  su;face 

contact area between grains. 

The low refractoriness of , both the washed and the 

unwashed sand would make lb unsuitable as a base for a 

• synthetic moulding sand. 

CONCLUSIONS g 

The sand Is unsuitable for foundry work becauseg 

(a) It is too coarse, and does not contain 

sufficient clayto be used as a natural mouldipg sand, 

(b) It is not refractory enough to be used as a 

base for eynthetic moulding sand. 

(c) The core oil requirements are tào high to 

make it suitable for use as a core sand, 
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