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A Study on the Room Temperature Properties of Domestic Molding Sand

depending on the

Variations of Sand Grain Distribution and Grain Shape.

Min-Jeon Kang¥ Kye-Wan Lee**

ABSTRACT

Green compressive strength, permeability, deformation, flowability, compactability and green handness

values at room temperature are dependable on the grain distribution and grain shape.

The results obtained under constant moisture (4% for sand) and bentonite (8% for sand) were as follows;

1. With decreasing grain size, surface area of sand grain was increased.

2. With decreasing grain size, coefficient of angularity was increased.

3. As surface area increased from 8926.43cm? to 21211.16cm?* | green compressive strength was increased
from 21093 g/cm? to 44998 g/cm?, hardness was increased from 76.7 to 82.3, but permeability was
decreased from 411.7 <. to113.7 _Cc mm

atm.cm” - min. atm -cm” . min,

4. As surface area increased from 8926.43 cm? to 21211.16 ecm?, flowability was decreased from 82.3% to
80.8%, deformation was decreased from 67.1 cm x 10> to 54.6 cm x 1073, but compactability was in-
creased from 44.8% to 54 3%.

5. Room temperature properties of molding sand were affected by variation of surface area.
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Table 3. Sand Grain Distribution

Table 1. Chemical Composition of Sands

Compo-—
SHIOR 1§10, |AL,0; | Fe,05 | Ca0 |Mg0 | 182"
1 e a g8
Name of 2 2ms 23 Loss
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Hanyoung
sand 98.0311.18 1 0,32 0.05 0,10 0,21

Joomoon=ig, 16 40 1 0 08 [0.01 {0.21 ] 0.36
jin sand ]
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Table 2. Chemical Composition of Bentonite,
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Meah | A-1  A-2  A-3 A-4 | B-1  B-2 B-3 B-4 | C-1 C-2
20 L 449 11,2 5.6 - - - - - 0.1
30 18,9  20.2  10.2 0.3 - - - 11 6.2
40 11.3  20.3 10.5 0.6 - - 10 17 52.7
50 15.4  29.8 26.2 22.5 - 20 30 22 25,7
70 8.4  16.6 40.1 63.6 100 70 41 25 8.5
100 0.4 0.6 1.9 3.3 - 10 15 16 4.9
140 0.6 1.1 4.9 8.8 - - i 8 1.6
200 0.1 0.1 0.4 0.7 - - - 3 0.3
270 - 0.1 0.2 . 0.2 - - - - -
pan - - —~ - ~ - ~ - -

AFS F_N 23.94 33.55 43.58 53.53 50 37. 04

(6)



FX A449 A13501984, 3)

E BEERE dolet, NES Bt Ro-tap&  Sieve
Shaker $]ofl g% (U,S. Standard Sieve ) & |
ol TFAHAHE ol T oF 100 £8 w8 E 1545
| 3k gl o,

2.3. Mixing A0} AR %

Mixing & r . p.m, 28 ¢l Simpson type mix mul-
ler off 2#l 3,000 ¢ 3 bentonite 240 &< 2 4R
ERTS, K5 120 -5 osmsto] 10 400 BiEsEst
vt mixing # A6 754-A Sand rammer 2 3 ]
ramming dtof A& WIYESHG L AFS BE&xHHF L

220.00lin (X%)3} 2+ & in (Fo|)o| ok,

2E HEY kx5S HEEL infrared drier-5 41§
gt 15 Ml BRAAFT FARES figstd s
ABY KoeHES 297t 0,18 %,
9.2 %, mixture(sand + bentonite + moisture ) =
3.9 %% e} vl o474 mixing %9
KBS mixing #fel| wish oF 11,2 %8 BEZE
A<l o mixing o] KA E Aok

bentonite 7}

mixture ¢

2.4 . 8V DRSB

RIEE AFSERERAF S A%EE ER S Dietert it
o FYYEEAR SN SEAEMEEER BEES A
EFFY 2 MBS A 754—A sand rammer E «}-3F
o, 4@} 5[EH ramming B EF & FTo| EF T3
Aot =g T BEE BN E 6meshA 9
47| (funnel )5 #MRA RKERABH RIEMTA 2
2 3o Frlg compactability tester & 4}-&
st BIESEH oo, #EE — Dietert B scale ZAx
A5 ALRs| 3 Eel 4 fiEdted 32 H oA

2.5, HiFo REE MTE

Rt e ol B 300 @Ry de s
PR N A 28-S worlbes HgE o
g8 4 Photo,12] Dietert jil:® X REMNE
e A2 KT RERS T KMESE BE
A7) 2 50 9 Hulo} Frvt BRES HBdc
o AelE A 7e JIEste Eg. 1V o a4 mad
HEREMB(SwW) & Bt o7 4 zae] des
2.65 /A2 AASL

DYt (0F)
" Volume (cc)
S¢ - D

P=
Se

Sw=17.6244 /P? -V T erteiiai. (1)

(7)

Sgc = density of sand
P = porosity
V = volume in cc

T = time in second

Photo, 1.
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Sand Specific Surface Tester
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E = coefficient of angularity
Sw = actual measured specific surface
S, = theoretical specific surface assuming

all the grains are of spherical shape
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Table 4. Calculation of Theoretical Surface of

Spherical Silica Grain per Gram.,

Table 6. Coefficient of Angularity of Silica
Sands at each Mesh No,

Mesh ngi?g * **Surface Mzh Sth Sw Ezgelflfarici’:ir
4C (om) Diameter “&/)g“- 20 22.29 33,524 1.504
12 01680 30 31.60 48,424 1,532
20 00841 0.10160 22.29 40 44,66 70.046 1,568
30 | 0.0595 0.07165 31.60 50 63.16 100.629 1.593
40 0.0420 0.05070 44.66 70 88. 89 143,338 1.613
50 0.0297 0.03585 6_3.16 100 125, 86 206.459 1.640
20 0.0210 0.02547 88.8Y 140 179.48 299.473 1.669
100 00149 0.01790 125, 86 200 248.92 429,205 1.724
140 | 0.0105 0.01262 179.48 270 | 360.36 642,424 1,783
200 | o0.0074 | 09910 248,92 mesh & o Fol ¢ MEABEEL B 23
270 | o0.0053 | 0-00028 360.36 of BRI, F—3 ZHAE BT 277 3
* : Harmonic mean ozl off wet4d, Eg.29 Z meshFiE H4S RE
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Table 5. Actual Surface Area & Coefficient of Angularity of Specimens,
wt, gr, Theoretical Actual
Specimen No, AFS F N (only sand in | Surface Area Surface Area Coeff, of
5" 2;,-) (o) (o) Angularity
A-] 23.938 142.41 5,703.50 8,926.43 1.565
A-2 33.554 141.07 7,739.35 12,288, 80 1.588
A-3 43,582 140.63 10,442.59 16,816.49 1.610
A-4 53.530 139.73 13,067.35 21,211.16 1.623
B-1 136, 16 12,103.26 19,511.83 1.612
B-2 136.61 11.945.32 19,272.54 1.613
B-3 50 138.84 11,928,73 19,283.11 1.617
B-4 142,41 12,184.59 19,804. 63 1.625
C-1 37 042 140.63 8,309, 92 12,215.15 1.470
C-2 ) 139.73 8,256, 74 13,156.77 1.593
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Fig. 1. Green Comp, Strength, Permeability
and Green Hardness Changes of the
Specimen depending on the Variation

of Grain Size.
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Fig. 2. Adsorbed Water Requirements for

varying Surface Areas.
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Fig. 3. Flowability, Deformation and Compac—

tability of the Specimen depending on
the Veriation of Greain Size,
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Table 7. The Room Temperature Properties of

Molding Sands with Sand Grain Shape,

‘ Specimen
\ C-1 | C-2
Coeff, of Angularity 1,470 1,593
wt.gr, (2"x2") 157.5 1565
Bulk Density (& /cf) 1.530 1.520
Surface Area (c#) 12,215,15 | 13,1566,77
Permeability' 332.5 286 .5
Comp, Strength (& /c#) 393,03 412,02
Flowability % 82.3 80,9
Compactability % 48,1 50,1
Deformation (cmx107%) 51.44 48.51
Green Hardness 82.9 84.2
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