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Molding Sand Testing

» Grain size analysis
» Moisture Content
» Clay Content

» Strength Test

» Permeability Test
» Hardness Test

» Compactabillity / Flowability Test
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Grain size analysis

» Grain size is determined by shaking a known amount of
clean, dry sand downward through a set of 11 standard
sieves of decreasing mesh size.

» After shaking for I5 minutes, the amount remaining on
each sieve is weighed, and the weights are converted
Into an AFS (American Foundrymen's Society) Grain
Fineness Number (GFN).
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Sand Grain Shape:
» Rounded Sand Grains
» Angular Grains
» Sub-angular Grains
» Compound Grains

% Retained in a Sieve = (W,o,o/W;o15)100

Every sieve is having a multiplying factor and % retained on each
sieve is multipled with multiplying factors (of individual sieves) and
finally added.

GFN = Summation of product/Total % retained grains
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Moisture Content

» Moisture content affects the other properties of the mixture such as
strength and permeability. Too much moisture can cause steam bubbles

to be entrapped in the metal casting.

» Moisture content is usually determined by a device called moisture teller
that measures the pressure of acetylene gas released because of
reaction between Calcium carbide and moisture and accordingly finds
the moisture content.

» Another method is to measure the weight lost from a 50 g sample after it
has been subjected to a temperature of about 110°C for sufficient time
to drive off all the water and finally finding the moisture content.
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Clay Content

» AFS clay includes all particles finer than 20 microns in size ( and
that falls to settle down at the rate of 25 mm per minute).

» content can be determined by washing the clay from a 50 g
sample of molding sand in water that contains sufficient
sodium hydroxide to make it alkaline.

» Several cycles of agitation and washing may be required to
fully remove the clay. The remaining sand is dried and
weighed to determine the amount of clay.
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Strength Test

The strength of a molding sand mixture is the ook cral
maximum stress which the sand mixture is capable o

of sustaining when prepared, rammed and tested /
according to standard procedures.

)
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» Classification on the basis of sand: wPPER o /4

TUBE—" N
s Green strength \ %E
% Dry strength LouE _
» Classification on the basis of load:
+ Tensile strength

s Compressive strength
+ Shear strength

L e

Setup for green and
tensile strength test
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Permeability Test

» Permeability is a measure of how easily gases can pass through the
narrow voids between the sand grains.

» Air in the mold before pouring must be allowed to escape, rather
than be trapped in the casting as porosity or blow holes.

» During the permeability test, the sample tube containing the
rammed specimen is placed on a device and subjected to an air
pressure of 10 g/cm?,

» By means of either a flow rate determination or measurement of the
pressure between the orifice and the sand, an AFS permeability
number is determined.

» Most test devices are calibrated to provide a direct permeability
number.
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Permeability Test

AFS Permeability Number = VH
PAT

r ;|
%

V = Volume of Air
H = Height of Specimen

P = Air Pressure (g/cm”)

A= Cross Section Area of Sand Specimen

T = Time in minutes
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Hardness Test

» Hardness of the compacted sand can provide a quick
indication of mold strength and give additional insight
into the strength-permeability characteristics.

» This test is performed by a mold hardness tester.

» The working of the tester is based on the principle of
Brinell hardness testing machine.

> In an A.F.S. standard hardness tester a half inch
diameter steel hemispherical ball is loaded with a spring
load of 980 gm. This ball is made to penetrate into the
mold sand or core sand surface.

» The penetration of the ball into the mold surface is
indicated on a dial.
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Compactabillity / Flowabillity Test

» The compactability test is widely accepted as both simple to
perform and directly related to the behavior of sand in
molding, particularly when involving squeeze compaction.

» A fixed volume of loose sand is compacted under standard
conditions and the percentage reduction in volume
represents the compactability.

s Percent compactability is the change in height divided by the
original height times 100%.

* A low compactability correlates with too little moisture.
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