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Gore Sand Test:

The only sempls which had any core sand poten-
tialities was No., 38=19, ALl the othser specimens were too
Tine %o permit them to be used as core sands, sven 1f the
considerable amount of clay worse Lo be wasned cub,

Sands vary widely In the amount of core oil they
require to give them sufliclent strengih to be uzed in foundry
coreg., A8 core oll is an eﬁpenaivé Ttem, and exXcess amounts
will produce AQefeciive casiings, the core oll regulrement of
a sand is very important to the foundryman. Ion testing vthis
factor, the following mixbure was used:

2,000 gm., washed sand,

20 gm., cereal flour,

20 gm. core cil,

2.7 por cent molsture by wsight.

Baked £ hours at 400° B,

The resulbts of thisg vest were as Pollows:

(Continued on next page)
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{(Core Sand Test, contid) -

$8-19 Newmal Hanbe of Value for
{waghsed)  Commercial Core Ssnds,

Tonslle atreagth,
P.8.d, o 8 180-258

T will be nobted that these reasults ware obtalned
with washed sand, If the zand hsd not besn washed the results

would have been lowsr, asg clay absorbs the oll and dsstroys

its effectiveness,

Moulding Properties:

Four of the sands {Samples Nog, $9=19, 43=19, 44-19,
and 45-192) had characteristics similar to these of natural
bondsd moulding sands wsod lun iron and non-ferrous foundcey
work, The moulding propsrtlics of these sands were bLested atb
different molsiure contents, to determine thelr working
cheractaristicas. The properfisa specifically so tested were:
permeabilitj9 pracn comprassion, Jdry compression, aond tough-
ness (green comprogsion nultiplied by deformation of the A.F.A.
test apecimen in thousandths of an inch). The moulding proper-
vtiag of the sands tempersd with the oplimum molisture content
ere shown in Table IIDI The curves oi' the moulding propertloes

at diflferent molsture contents are shown in Figures 3, 4,and 5,
] 9

FTABLE IL.
Sanmple  Sanpls Sample Sample
Mo, No, No. No,
20=19 4519 44-19 45-18

Per Cent Molsturs - 8.5 9.8 8,0 9,4
Permeabllity - 12,5 ?O 7 16,0 10,0
Green Gompression, p.s.i. 5,8 o7 5,7 5.9
Dyry Compresslon, p.s.il. - 88 ”48 14 45
Toughness | : - v o, 90,5 99,5 1ie

{Pigures 3, 4 and & follow,)
( on Pagas 8 and 7, Text is)
( resumed on Page 7, )
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~ Durability of Grson Bond,

Baking Sample Sanple Sample Sampls
‘]"g‘-'m‘;;p o3 No. Ho. Nao, Nao,

R, 09=19 40-19 &d-19 45-19

~ {Creen Compresaion, v.8.1.) -
Unbakoed o 5.4 4.5 5.4 5.8
400 - 4.9 &,D 5,0 G0
800 - 1,9 4,1 4,0 4.7
800 - 4,9 2.8 2.0 3,9
1000 - 4,4 2,9 WL e 9.6
200 - 2,5 2.6 2,9 5.3
1400 - 4.8 2.0 2,5 B,

. TABLE TV, -

v A

Baking
Temp. o
o

Durability of

Dry Bond.

Unbaked.

400
600
80Q
1000
1200
1400

Sguuple
No.
44-19

Sample

No.

4519

Sample Sample
No, Ho,
B39-19 43-19

158

153 160

120 1z4
24 a8
24 T.Q

5.6

4.0

12.5
5,0
3,7

Nil,

Nil.

Nil.,

Nil.

Compression, p.s.Ll.) -

40
S
a7
9
)
Nil.

Flgure 8.
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Hot Strength Togtss

o rabang

The hot strength of a sand ls an importent factor
in foundry work, If the hot strengbh iz teo low the metal
will eut and wash the sand, If the sand sinters at too low &
tempoaraturs the metel will "burn-1n® or penetrate the sand, or
the sand will dsform under the wolghit of metal, and castings
will “awell®.

The spscimens used in the hot strength tesit were
eylinder 1-1/8 inches in diameber by £ inches long. They were
soak@d»in e dilatomater furnace at the glven tewmperatures for
12 minutas before they weroe broken. The results are tabulated

balow in Table V, and shown graphically in FPigurs 8,

(Continued on next page)
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(Hot Strength Toubts, conbid) -

IABLE V. - fop Compros

~esnausave, iy

sivs Strongth,

Semple  Sample  Sampls  Sawple
Mo, Na, No,
4519 4ol 9 45-19

Toup.
Q

- (Compressive 3trengil, P.s.Ll,) -

Room = 36 142 2 477

500 - o8 170 a e
1000 = 170 270 2 27
1500 - 200 285 1 28
1750 o 408 495 6 16

1826 - 14
1800 = ' G4
2000 - B85 b .80
2100 = 45 18 24
2200 - 8 {ain- 2 (sin- 6 (sin-
toprad) terad) tered)

=
BB
L....J

At e T ST e e

=

Plgure &,
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Saaele No, 37=12 was btesbed as & mould pariing
powdar, by dusiting Lt on o pattern instead of a commersial
product. The peblbsrn dusbted with this powder withdrew Crom

the sand sablsfactorily,

DISG

QM

Thils sample sppearesd o havs soms meriit as 8

parting powder, Ia thel 1t faeilitated withdrewsl of the

vedtera from the ssnd, Hewever, 1ts potentlalitlies as a

n

comrercial partineg vowdar are limited bDacauses
) LS RN

(a) It conbelns silics dust, which is injurious o
healith., Industrial health laws of many states and

provinces of the U, S, &. and Ganada prohlbit the use

ef this

o]

type of matecial es mould pariing powders,
boeause of the health hasard involved, Commercial
parting powders are avallable whilch meet the specifil-
cations reguired by the health laws of these slataes
and provineces, in that thelir use deoes not expose the
workman to the risk of belng disabled by silicosis.

(b) The fusion point of the 37-19 sample is so low that
it could not be used in moulds for iron and stesl

foundry wark.

. 98210

SIRIAATRTIEREEA

This sample hag none of the characteriatlics of a
naturel bonded moulding sand, The grain slze and screen
distribution of this aand ave aimilar to thoss of commercilal
core saunds used in foundry work, Howaveyr, the samount of
core o1l vsguired o give thiz sand sulfielent strength Lo

foundry woxk 1s much Loo great to make its use as a core




{(Diacusalon, contid) -

L

sand practioal, Probably the rough conditlon of the sand

=

grains {(seo Plgure 1) explaline the uvnusually high core oil -

reguirenents of thils sand,

(3) Samples Nos, 89-19, 43.19, 44-19, and 45-19¢

&

Thase somples had many of the desirable charactor-
igtica of a nobural bonded moulding sand. The screen size
€2

1 not suitable Tor cors ssnd work, however, As mouldling

Fs L

gands they have the following characberistices:

Sand [o, 5819 -~

4 TR £ b 3353 LSS eI

(2) The permeabliity and dry bond are within
the range uwsually considsred most desirable., (Figures 3
and 5)

(b) The green bond and toughness are slightly
bolow the most desirable rengs, but are still high enough
to pormlt satlsfactory results. (Figures 3 and 4)

{c) The durabllity of the green hond is quite
good, (Figufe 8)

{d) The permesbility and toughness are falrly
constant: over a wids moilsture range, making for good worka-

bility of the sand,

IT. Disadvantages:

(a) The dry bond increasss gulte rapidly with
incrossed molature content (sse Pigure &), This would make
control of "the dry bond difficult. The send would be likely
to wash if the molsture content were too low, or caating
cracks might be caused by excess molature,

(b) The dry bond durability ie Fairly poor (see
Pigure 7). This would be 1iksly to make the used sand low

in dry strength, and hence likely to wash,

(Continuned on next pagse)




(Discusaion, cont!d)

(a) The sand is nob refractory asowgn for lron
foundyry use, as 1t sinters below 2200° F., (Plgurse 8)

Sand Mo, 4319 -

Y. Advantoges:
{a) This sand hes & good permeabllity. (Figure 3)
(b) The greon bond durability is good. (Flgurs 6}

IX. Disadven tapes:

{(a) The grean bond and toughneas are too Jlow fon

&
satisfectory work, (Figures & and 4)
() The dry bond ifa teo high, and the dry bond

inoraeases rapldly with increased molasture conbenty {(Wiguve 5},

n

This would make it ALLficult to cenbtrol the dry strenglh,

and o prevent castlng cracks,

{e) The dry bond durabllity 1s quits low
(Migure 7)., This wowld Purther incrsase the diffieulty of
contrelling sand condiiblons,

(d) The sand is not refractory enough for iron
foundry use, (Figurs 7)

Sand No, 14-19 -~

L. Advantogess
(o) Falrly good permsablillity and grean bond,
which are constant over & wide moisture rengs. (FPlguce 3)

(D) iMms green bond durability ls good.

T, Disadventagas:
{a) The toughness and dry bond of this sand are
LY t

»

too low (Plgurss 4 and 5). It would be difflcult to prevent

gand from droppiag in the moulds, and from washing under
the metal atrean,
(h) The dry bond durability is poor, (Figure 7)

{(c) The hobt strength is low in the range of










