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A Study on the High Temperature Properties (Compressive

Strength, Expansion) of Synthetic Sand using Domestic Silica
Sand (Mooryang Silica Sand)

Yun, Byung- Guk* Lee, Kye -Wan**
(College of Engineering, Hanyang University)

Seoul, Korea

ARSTRACT

The behavior of sand and mold at high temperatures was generally agreed to impérta-n—_
tly affect the quality of castings made.
By changing water content through 2,4,6 and 8 %, and bentonite content through 5,7,9
and 11%, specimens have been made according to the respective composition.
Specimens have been subjected to hot compressive strength and thermal expansion at
400, 600, 800 and 1000C respectively.
The results obtained were as follows ;
1. At each temperature, thermal expansion decreased and hot compressive strength
increased with the increase in water content.
2. After thermal expansion was peaked at approximately 1000'C the contraction and
maximum hot compressive strength appeared.
3. At each temperature, maximum hot compressive strength appeared 2%, 4,6% and 8%
water content for 7%, 9% and 11% bentonite content respectively.
4. When 2% H,O was added, though bentonite content was increased, hot compressive
strength did not rarely change.
5. Until the thermal expansion was completed the required time was 15-18 minutes
at 400°C and 600°C , and 10~13 minutes at 800'C. At 1000C, the required time
was 7-9 minutes in order to gain the maximum expansion, after that, contraction

proceeded during 3-4 minutes before expansion was compleged.

* BERABWR KBk £BITEH
*x  BEEKEW IRKE #&

._2 —— F
F X Vol.2.No.4(1982)



JUJO/THE JOURNAL OF THE KOREAN FOUNDRYMEN'S SOCETY

1. % &%

Mold ol o272 b 9ot —fkie 2
Sand mold 7} Hi7E SHT ol 4 7hab Holwale}

o]2] g} Sand moldd| BEi4LBS FATHH
mold KEC HAMSBo 2 Ve B wob ol
A MBS Yook B, S Epo] EEsIS
MR A A FilEio] Sl ESIc el
A R SEE A BEslE Halo] el
WA =ed, ol: @R EEHel Si0, 7}
BEES Yos]s] o Solzkn HAH T Yok

ol q MRS BBESL ok £ A
Bro] vlebuirf

3, BLE REET Bad Syl SRR
e ARG wcok YA EA bebds

o)A L WHAKST HitKTFe EE BEs o)
Q& WEKA Brkss] o Folzlm UHd ol
B, Kol Bidd WK EEel BEe)
A SEz BE EINsHs Rolekn gep )2
283 A WHEY 7Y 2 BEe e K

23 RASMEC = BEEA oo, Bt &
Fol =k A kGBS RERIES HE 0.5 ~
0.7 o}t sle}, 2)

Tebd @Ed #9e 1Sy AAE mold
= EAEB(Est A3 Bl oab TEko] Aok o
W oE B4 B, BB AdY £ A k5
& BES Aok g0

SR, SRS MES WENED SENEY T
Az Ut £ e, AR AL R &8
MEA BE Bt e gwrs) #AED gl
g, 8951010 gae) 4 = vl B o
ola 27 ek

debd , & BHRAAE ASEN BERES B
(AR &0 B4 EERE e I
B2 BES S BEMEY XS o=
of e Axstud Kestadch

2. BRAE
2.1 ® #H

2.1.1 R ®
F X Vol 2,No 4(1982)

ARH gt g8 (LFEE FRER A& )
Al A EHHEE A B £ 65 BES
{2 FH S o}

Table 13 Table 24 RAEH EW (24
K BESME el o, o] e AFS
FNX 5i0]t}, AFS REEHHE 6) bzl Ko
Hitae flEst SR &% 0.1 % LITFoldded,
B2 AReldrt. KS D 21214 =3 (L2
ol AT HEES B Sk

2.1.2

A EEo £ H3F bentonite & R A EH

%] = Western bentonite ¢l Volclay 24 i
Ex 119WE epl glel

Bentonite o {bEEK 4ol Table 33 o

FE 3717 150 mesh under size 9 AL B

Bentonite

sked RIS ok

TABLE 1, CHEMICAL COMPOSION OF

SILICA SAND,

C lg—
PP G0, |ALL,04Fe,0, | Ca0 [MgO | &

osition Loss

wt_%]| 98.53] 0.64 | 0.24 |0.06 | 0.06 | 0.46

TABLE 2, SCREEN ANALYSIS
(U.S.SIEVE NO.)
Meeh No, 20 30 40 50

wt, % 0.2 3.7 | 4.2 143

70 100 140 200 270 | pan

62,61 10,0 3.8 0.4 0 0

TABLE 3, CHEMICAL COMPOSITION OF
BENTONITE ( Al. 203 * 4Si02 'HzO)

Com lg—
P71 810, |A1,0,|Fe,0,| Ca0 | MgO

os ition| Loss

wt %154,88 (21,50 | 3,59 |2.47 | 4,83 | 12,72
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THEAMAL EXPANSION ( % 2.84x10"'cm)

THERMAL EXPANSION (x2.54%107%cm)
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Fig.5. Relation between hot compressive
strength and water content for
sand containing 5% bentonite.
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