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A Study on the sand mold compression strength

of the N-process mold mixed with JA-EUN-DO sand.

Won-Sik LEE*

ABSTRACT

The variations of the mold compression strength were studied by varing the contents of the silicon powder and
weter glass, silion purities, and molecule rates of the water glass, when domestic JA EUN DO sand is mixed with
water glass (sodium silicate) and metallic silicon or ferro — silicon powder by the self — hardening N — PROCESS
method.

The results obtained from this experiment are as follows;

1) The compression strength of the mold used with metalic powder was higher and more stable than to be
used ferro — silicon powder.

2) 6% water glass of 2.8 rnolecule rate and 1.5% of ferro — silicon of 75% purity for the N — PROCESS
used with JA EUN DO sand was suitable mixing rate.

3) The compression strength increased with self — hardening time, and the PH values of the mixture of silicon
powder and water glass did not change after 2 hours, but the compression strength increased steadily due to the
reaction of remained silicon.

4) It is recommended to take 24 hours for self — hardening time at least.
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Table 1 Chemical Composition of JA-EUN-DO
Sand.
Egzlrggls 0, ’AIQOg l:I\/IgO-CaO !FezO3 %1g.loss
wt % ; 9.3 : 3.5_3 1.5 ‘: 1.0 % 0.8
Table 2 Sieve analysis of JAEUN<DO
Sand.
mesh| 35| 48| 70 | 100|150|200|270 | pan ">
W' t%|0.1 {0.8 | 38.0 154.4[6.4 0.2{Tr.|Tr. 64.2
Table 3 Weight percent and particle size
of metallic S1 and Fe-Si
No. W't %of si Particle size —
1 96.9 (270 mesh
1 76.5 (270 mesh
1 46.6 (270 mesh
E‘_i_b_-ie 4 Properties of sodium silicate
No. Wt 900f (W't % of Mol_é i B‘% Sp-gr
Na,O Si0, |(Ratio (gr/em
1 8.83 1718 | 3.5 40 1.3
2 10.89 29.70 | 2.81 45 1.45
3 13.21 30.35 2.3 49 1.91
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T able 5 CONDITIONS FOR COMPRESSION STRENGTH TEST BY
VARYING THE Fe-Si POWDER PURITY.

CONTENTS MULE CONTENTS
OF Fe-Si | RATIO OF | OF WATER | HARDENING NO. OF
OR Si |WATER | GlAsSS @ | TIME FIG. | curve
POADERS3 | GLASS
10 MIN. 1
1 Hr. ) 2
n 3
1.5 2.81 3 4 » a 4
‘ 144 5
24 ” 6
48 " 7
10 MIN 1
1 Hr. 2
v 3
1.5 2.81 6 4 ” b 4
8 ” 5
BT 6
R 7
10 MIN. 1
1 Hr. 2
2 " 3 o
1.5 2.81 9 " c | 4
B » 5
24 ” 6
A8 ” 7
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Table 7 CONDITIONS FOR COMPRESSION STRENGTH TEST
BY VARYING TIIE WATER-GLASS MOLE RATIO.

Fe-Si | Fe-Si | WATER- | MARDIN- | NO. OF | ND. OF
PURITY | QTY | GLASS | ING
09 @ |QiYyes| TIME €1G. | CURVE
10 MIN. 1
i Iir. 7
2 ”'""-'"* I___-Ei—ﬂ_
96.9 3 3 4 n a | 1
g ” . 5
24 6 .
6
18 # 7
10 MIN. 1
1 ir, 2
7 » E
9.9 3 6 i on b 1
8 5
20 B
18 # 7
10 MIN. 1
[ .| 2
2 » 3
9.9 3 9 4 ¢ | 4
o -2
(24 T
8 | 7
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Fig.3 RELATION BETWEEN MOLE RATIO OF WATER
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Table 8 CONDITIONS FOR RESIDUAL COMPRESSION STRENGTH
TEST AT ELEVATED TEMPERATURE

WATER- | NO. OF -

Fe-Si Fe-Si | MOLE,RATIO
PURITY | Q'TY . | OF WATER | GLASS FIG.
©a 4 GLASS. Q' TY( CURVE
1.0 2.81 3] 1
46.6 ' - 3.25 e 6 | a 2_ e
4.5 _ 2.81 G ] 3
3.25 6 4
3.0 2.81 6 1
76.5 5‘25 6 b 2
4.5 2.81 6 3
3.25 3] 4
1.0 2.81 6 1
96.9 3.25 6 c 2
4.5 2.81 6 3
3.25 6 4
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7|4 m=no|etd Zt=ks] K(6)o] o] FAH LY F
3l et
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Table9 CONDITIONS FOR PH TEST
Fe~Si MOLE RATIO OF FIG NO OF
PURITY @3 | WATER GLASS CURVE
2,26 1
46 .6 2.81 a 2
3.25 3
2.26 1
76.5 2.81 b 2
3.25 3
- 2.26 1
96 .9 2.81 ¢ 2
3.35 3
4282 31.8%4%H 73.3%4Ak0| & Vel
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Table 10 RESULTS OF DECOMPOSED Hz; GAS
FROM THE REACTION OF FA-S|
POWDER & SODIUM SILICATE

Fe-Si | MOLE DECOMP-|SIW'T OF|REACTION
PURITY| RAT 10 I0SED H; | APPLICA- [RATIO OF
00 |OF WATERIGAS W' T |BLE DECOH Si ©4)
GLASS | (gr) |MP.HzGAS

(gr) |
226 | 0.023 | 0.108 31.84
466 | 2.81 | 0.025 | 0.174 37.37
3.25 | 0.026 | 0.181 38. 86
226 | 0.072 | 0.501 65.55
76.5 | 2.81 | 0.066 | 0.459 60. 10
3.25 | 0.063 | 0.438 57.36
226 | 0.102 | 0.710 73.33
96.9 | 2.81 | 0.0895 | 0.625 64..56
3.25 | 0.0856| 0.696 61.15
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