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Effect of L.D Converter Slag Hardener on the Collapsibility of Sand
Molds Using Sodium Silicate Binder

JunOh Choi, SungTaik Park, YunSung Han and ChangOck Choi'

Abstract

The collapsibility of sodium silicate-bonded sands mixed with the L.D converter slag powder to form a hardener were investi-
gated. Five to six percent sodium silicate on the basis of silica sand and 30-40% L.D converter slag powder on the basis of sodium
silicate, were mixed and the compressive strength, surface stability index(SSI), bench time, retained strength of the standard sand
specimens were measured. The properties were similar to those of general inorganic bonded self-setting molds. The compressive
strength and surface stability index were increased and the retained strength and bench time were decreased with increased
amount of the L.D converter slag powder. The retained strength of sodium silicate-bonded self-setting molds with the L.D con-
verter slag powder were decreased than CQO, sand molds. The collapsibility of sodium silicate-bonded self-setting molds with the
L.D converter slag powder were superior in comparison with CO, sand molds. The L.D converter slag powder could be used as
hardener and collapse agent for the sodium silicate-bonded self-setting molds. (Received July 14, 2003)
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3 70% °)e 2 24 33 on o5 F4’ s
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EZA Fig. 29} 2] 2Ca0-Si0, ¥ 3Ca0- SiO,
2 A He9lAdH 5], =3 Fig. 33} Zo] EPMAY-
AL Fale AZEAMB] o F843R) d3le] Fig.
4 3 59} Zro] WEMS St wEpA LDAR &3

Table 1. Chemical composion of silica sand

I B Ca, Si, Fe, Mg, Mn, Al, Ti, P, S 59
qyoz F45 Qaleh

2.2 ¥ Y

TEAL WiE e A 100% FERIE V1SR
3l AAA| Q] AL TE 5~6% 2. 3}, A
LDAZE S Fdeo] wigshe AAA el dsle] 7
Zt 30~40%231 13 AR eigERe SkglE &)
At

Horbat Mixerell 774 ¥ LDAZE Lo 2k A
78t 287 AAER F A E VBl 1F
7F FAEEss R s vt FEARE
Sand Rammer2 X5 A ¥ #H (50 mm® X 50 mm h)S
A1 - A2,

Azl FF A|PHS 2 Table 67 o] wpx|=7}
T, BHRAE, 77 2 AFAES S35V 6]

3. alfdd W &

3.1 WX|AIZHH <l s W)
AZEFFAE 100%9) 743HAlel LD A2 <3 2

Components Si0, AL, O, Fe,O, CaO MgO Ig loss
Weight (%) 89.2 6.62 1.22 0.34 0.72 0.01
Table 2. Grain distribution of silica sand
AFS
Mesh No 6 12 20 30 40 50 70 100 140 200 270 PAN GEN
Weight (%) - - - 33 20.8 46.2 23.3 54 0.7 0.3 - - 41.7
Table 3. Chemical composion of sodium silicate
Components Si0, Na,O Be' Mol ratio Special Gravity
Weight (%) 32.76 12.43 49.2 2.96 1.40
Table 4. Chemical composion of L.D converter slag powder
Components  SiO, Al,O, Fe,0O, CaO MgO Na,O K,O Ti0, MnO P,O, Ca0O/SiO,
Weight (%) 13.03 6.64 27.11 45.83 3.7 0.01 0.14 0.73 1.22 1.59 3.52
Table 5. Grain distribution of L.D converter slag powder
Mesh No 6 12 30 40 50 70 100 140 200 270 PAN éllj;
Weight (%) - - - - 1.0 2.7 49 7.9 13.1 29.9 40.5 200.6
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Fig. 3. EPMA qualitative analysis of L.D converter slag
powder

Fig. 1. SEM micrographs of L.D converter slag powder
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Fig. 4. EPMA area analysis of L.D converter slag powder
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Fig. 2. X-ray diffraction pattem of L.D converter slag powder. 6% %7} E#H3l & TFA|FHHE A3l AL A
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. 6. Effect of setting time on compressive strength.
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Table 6. Sammary of sand testing methods Fig. 7 ect of setting time on compressive strength

Item Remarks

2}el- =yl AL o) £~ 0 g 78 TFALA
Compressive  Universal Sand Strength Machine d=e 7Rk S T UM Fig. 72 Ak

Strength  Setting time : 0.5, 1,2, 3, 5, 10, 20, 24hr ere] H7bEe]l 6%Y W LD A2 ST 2
Surface Stability Ro-Tap Sieve Shaker, 6mesh, 3min A7lgol 47t 30%9) 40%% 7$-2 Fig. 64 &
Index (SSI)  Setting time : 0.5, 1,2, 3, 5, 10, 20, 24hr 743FS- HolI )%} Fig. 6 ¥ Fig. 70| vjepd u}
s 00830 800 B 5} 2] WA e} FResh LD s &
: — 2R Hrigke] B34S WAYEA=EE VIR
e AR T & 5 s WY FALeH WAkl oldel

Retained °C | 100 | 300 { 500 | 700 | 900 = v 7 Coee e s
Strength min ! 60 1 45 [ 30 [ 25 | 15 oel ¥ HAAYE ZHFHEE 4SHEE SV
Setting time : 24hr, Comp, Str. ReE ZRE = FUYEE AT} LDAHR

S o] Akl 3l 48 5 e A=

2 20°C~23°C, F%: 2%~62%)1M 24X7F g ZidEHAT LDAE Sl 23] Arlsfe] g
HIXEPHA] AR S EE FA s ST} SRS A3 s EESY] 3hl

TARAR e 2 AR el 3 iXUST) o] #UE] A Si0,-nH,08F CaO(OH),7} %
= H3E Fig. 63 79 Jeplide). Fig. 62 Ak o] AAE7] 9]l A2 AIREHA4].
eke] Hrlgpe] 5%Y 9 LD HE S80S 7}
74 30% R 40% 71 WA 7l Wl k=) 3.2 YRA{Zio] ojgt FHMotHE HE
= kP AMSe SladEke] ged o4 388l FFAIPEY WA 7] 93t BHEAE
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Fig. 8. Effect of setting time on surface stability index(SSI).
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Fig. 9. Effect of setting time on surface stability index(SSI)
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Fig. 10. Effect of bench time on compressive strength.
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. 12. Effect of heating temperature on retained strength.
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Fig. 13. Effect of heating temperature on retained strength.
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Fig. 14. Effect of heating temperature on retained strength.
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Fig. 15(a). SEM micrographs of sand mixtures with 5% sodium silicate and 30%, 40% L.D slag powder and CO, mold after baking

for various temperatures.
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Fig. 15(b). SEM micrographs of sand mixtures with 5% sodium silicate and 30%, 40% L.D slag powder and CO, mold after baking
for various temperatures
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Fig. 16(a). SEM micrographs of sand mixtures with 6% sodium silicate and 30%, 40% L.D slag powder and CO, mold after baking
for various temperatures.

(22)



A)234W A53 (2003. 10) i e &I — 243 ~

500TC

700C

900T

Slag powder 30% Slag powder 40% CO+2 mold

Fig. 16(b). SEM micrographs of sand mixtures with 6% sodium silicate and 30%, 40% L.D slag powder and CO, mold after baking

for various temperatures.
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