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A Study on the Mechanical Properties of Molding Sand with various Water/Clay Ratio.

Choo-Lim LEE"~ Kye-Wan LEE™”

ABSTRACT

A Study on the Mechanical Properties of Molding Sand with Various Water/Clay Ratio

A standard sample of molding sand was prepared by adding a various amount of bentonite, which has water /
clay ratio from 0.4 to 0.6, into artificial sand, Hanyoung #6.

The results obtained by measuring the room temperature properties of green mold are as follows.
1. This compressive strength of green molds which have 4% and 10% of bentonite decreased with increasing
water/clay ratio, but the maximum strengths of 4.3 (psi) and 7.2 (psi) were observed in the samples with 6%,
8% bentonite respectively when the water/clay is 0.45.
The optimum water/clay ratio for strength and permeability increased from 0.4 to 0.5 with increasing clay.
The green compressive strength was proportional to the hardness.

Deformation increased with increasing water/clay ratio.

b

Flowability decreased with increasing water/clay ratio and clay content in molding sand.
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Table 7 Chemical Composition of Bentonite

—ifIe R 1+ Bel BETE SH0e #BR ( A1,0;- 4Si0, - nH,0)
FHEE Fotx K4GL o/ ZAY 0.458HLmizt 7}
A Agsictn e Qo 2 Sample Chemical Composition (% ) .
- - o DS .
= K% -#t - 2 BARNAC FEe K5 $i0, 'ALO, | Fe,0, Ca0|MgO| Ig- toss
< BEKSG, BEKS, BEEEKy, &SHKsSe '
2 FESGE old REEZ £He &4 2H)= Bento- ;
KHe BEAGT 270 BEASoZ A7t nite 65.68 16.86;2.08 |165 0,9 | 12.06 10.3
of R WH3s] A & FEAHNL HEE T _
#4547 ( Differential Thermal Analysis )2 3}d Begy 3000gr.& Mixerdl ¥ 2 F 15 Mixing

BEEH= ERsIY L

$ odsle] &% 4,6, 8, 10 %2 Bentonitegs MM

X Rl BT BEP- B 65 Agpad i o ofF TAA 1.1, I, V2 sdeh.  Bento-
o S Biklo] A slel Yok WIS Kito] sl f&  Dite B AME ¥ 250 Edsid & FTAAA W
5| A EoIRE o|S MESHL HMY Bentonite o o A KFES 0.4Wel4 0,672 0,059 €&
L5z 3ho) o|B &K 4. 6. 8, 10%2 w4 (o HEZ Fmstel HMIRME Eck  Table
A ool W £%& KDEY HE 0.4Meld 0.6 32 7 Sample & FEa ¥ Zolth 2 F10

5 = o] &% F No 754-A Sand Rammer
(Harry, W, Dietert it )2 3[E Ramming 3}
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Table 3 Clay, Water and Water/Clay
I-1. & #® Ratio of the Samples
A. & @ S i Clay Water TWater/Clay
A Fgol FEY BERc 28 RN EHS AP (Wt %) | (Wt %) Ratio
= AERE4 8oy fiel 2 BK6HE FH 1.6 0.4
stgch  @ARBE LEH @RS Table |3 2 1.8 0.45
s I 4 2.0 0.5
B. Bentonite 2.2 0.55
KolA Clay 2 (R 22 A% AEMBAA E 2.4 0.6
HH=l= Bentonite 24 Z4A| Bentoniteg ow 2.4 0.4
PHE 10,302 ofdslel4dS Jeh&s ¢viz] B- 2.7 0.45
entonite gom HEEE 9ME bl 2 b I 6 3.0 0.5
B0y K2 Table 29 3} 3.3 0.55
Table ]| Chemical Composition of Silica 5.6 0.5
S 3.2 0.4
ands
3.6 0.45
Chemical Composition (%) m 8 4.0 0.5
Sample
Si0, |Al,0, | Fe,0, | CaO | MgO |Ig-loss 4.4 0.95
4.8 0.6
Sand
6 96.37 | 2.62 | 0.39 0.06 10.09 0.35 4.0 0.4
. 4.5 0.45
I-2. Mixing % R®A & v 10 5.0 0.3
S®HE Rashoel EHY Mix Mullers r.p.m 5.5 0. 55
302 BARE AHEES 3000er. ol iy WM | 6.0 0.6
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Fig. 1 Green Compressive Strength with
Increasing Water/Clay Ratio
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Fig, 2 Permeability and Green Compressive Strength with Water/Clay
Ratio for Optimum Values
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Table 4 Type of Mold according to the

Variation of Hardness

Type of Mold Hardness
Very soft rammed mold ; 20 - 40
Soft rammed mold |40 - 50
Medium rammed mold 50 ~ 70
Hard rammed mold 70 - 85
Very Hard .rammed mold . 85 - 100
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Fig. 4 Relation of Mold Hardness and Green
Comp. Strength Listed in Table 5
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