Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.10.574

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 10 pp. 574-580, 2020

BoukIH Y h4E Bdo] mAE Ay gAol o

HfmIoF, 3", ojoAlM? iy

RN EAPE SMER NIRSHTNE HEEY T AARE

o%l_c‘

Influence of vegetable wax on the moisture strength development of
inorganic binder

Min A Bae', Kyeong Ho Kim', Man Sig Lee'?, Jae Ho Baek!”

'Korea Institute of Industrial Technology, Ulsan
Green Process & System Engineering Department, University of Science & Technology

2 o TruRIbE AH B3t Ahsele], fatAS MEA bt AAYY F4 23 A HFY AF
Aol Atk FPOE A Fx Aol HgATA VA AP FEEE AFHD Ak T WeAelE

202 s Rkl HeAolE 552 BEHOR A% 3 2o Bastel 2YYol
OFiA 39| S A5 Yo BAZ Utk Kol 34 Faof AgHE A 99 49 Lol Fau
O 79 REE ) TYEY FE 5L 47U o] B AR AL Fluel

£ ol gl 0|2 ARAHOE P YL o

1531, YNYES) g nm— Agstol 799 2% A4 ol Slstan 1
L 9AE EPR ARG A9 it Furt FH900, B3] WEPEA 118 Nfem
oA 216 N/em7HA] S78te] oF 55 %2] WAZw A4 Gake shIstolet. Bk AR 74 AES ALY § 528

B9 5% F2 BA4E I

Abstract An inorganic binder is eco-friendly because it can be cured at low temperatures and does not
emit harmful gases. In addition, related research is progressing rapidly owing to the small defects in the
core. On the other hand, inorganic binders based on silicates (SiO;-NayO) have unique absorbent
properties. This results in the absorption of moisture from the air and the weakening of the bonding
force. In particular, the castings used in cast steel require high-strength properties because of the higher
temperatures than aluminum castings. In this study, waxes containing ester groups were selected to
improve the absorption of moisture of inorganic binders. The inorganic binder was characterized by
X-ray fluorescence and thermogravimetric analysis-differential thermal analysis. The inorganic binder
core strength was then evaluated. In the case of an inorganic binder containing wax, the water resistance
increased to 216 N/cm? confirming the up to 55% improvement in strength. Excellent casting

characteristics were confirmed through steel castings.
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Table 1. Physical and chemical properties.

Physical Melting Boiling Density
state Colour point[C] point[C] lkg/m’]
Wa?(y Colour 64-90 No'data 982-1000
solid less available
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Fig. 1. Preparation procedure of inorganic binders
with vegetable wax
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Table 2. Chemical composition of ASTM A216 WCB (%).

C Si Mn P S Ni Cr | Mo | Cu )

Max | Max | Max | Max | Max | Max | Max | Max | Max | Max
03] 06| 1.0 |004|005| 05| 05| 02| 03003
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Fig. 3. Manufactured of sample mold
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Table 3. Physical properties of prepared inorganic

Table 4. Flow Index results of mixed sand using

binders. inorganic binders
XRF (%) Specific Viscosity San|Inorgani |Ib*+W**| Ib+W | Ib+W | Ib+W | Ib+W
S INal K et gravity (cps) d |c binder| (1wt%) |(0.5wt%)|(0.1wt%)[(0.05wt%)|(0.01wt%)
- Flow
Ino.rgamc 65711941133 1.6 134 314 Index 0.02] 0.19 0.27 0.23 0.24 0.23 0.2
binder
I ; *Ib : Inorganic binder
norganic MW @ Vegetable wax
binder 66.4(14.0|14.7 | 49 135 38.1 Cves
+Wax(1wt%)

Inorganic binder
-~ Inorganic binder + CWI(D.5wt3)

Wieight (%)

200
Temperature ("C)

Fig. 4. TGA curves of inorganic binders prepared
using vegetable wax
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Table 5. Strength test results of core prepared using
inorganic binders

. 3
General Moisture strength(N/cm®)

3
Sampl Strength(N/cm’ 299 g/m
ample rength(N/cm”) (38C. G5RH%)
1 min 60 min 1 hr 3 hr
Inorganic y54 59 225 118
binder
Ib+W (w%) 165 302 189 86
Ib+W(0.5wt%) 165 327 253 127
Ib+W(0.1wt%) 156 328 294 203
Ib+W(0.05wt%) 182 328 289 216
1b+W(0.01wt%) 176 332 287 200
*Ib : Inorganic binder
W . Vegetable wax
450
= "= |norgnic binder — || = CW{TWE%E)
400 — * —|b = CW[0.5wt%) —— b - CW0.T0t%)
——— |y + CVW(0.05WE%) ——emlb  CW(O.0TWE)
350
300
250
200
150
100
Moisture Strength
50 General Strength [Absolute humidity 29.9g/cm?]
0 >
T min 60 min 1 hr 3 hr

Fig. 5. Strength test results of core prepared using
inorganic binders
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Fig. 6. SEM image of mixed sand prepared using
inorganic binders with wax : A, B) inorganic
binder bridge and C, D) Ib+W(0.05wt%)
binder bridge
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Fig. 7. Casting products manufactured using

Ib+W(0.05wt%)
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Fig. 8. Results of CMM measurement of casting
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