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A basic study for the rapid green sand control

M.H.Kim* S.LKwun** C.S.Kang*** D.JNa****

Abstract
This paper presents experimental data for the computerization of green sand control.
The results can be summarized as foliows:

1. To obtain the proper compactability at the mixer, the addtion of moisture is far more efficient than the control of mixing
time or addtion of clay.

2. The log R(% clay/ % moisture) vs. log compactability curve moves upward as the amount of clay increases and
moves downward as the amount of seacoal, dead bentonite or coked seacoal increases.

3. The ratio of dead to initial clay amount or coked to initial seacoal amount is changed according to sand to metal ratio,
mainly, and according to pouring temperature, partly, at a shake out time of 12hrs.
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'I"able 1. The result of screen analysis of silica

sand
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Table 4. Factorial design at two levels for
determining the effect of mixing time,
moisture and bentonite addition on

compactability

0.110.8 111.21 24.0} 29.6; 21.2] 8.6 2.7 |1.8 81.5]] Test Mixing Moisture | Bentonite
condition time addition addition
number T M B
Table 2 . Chemical composition of seacoal 1 B _ —
unit : wt% 9 + _ —
Volatile Fixed 3 — + —
Moisture (%) | material Ash Carbon
| (925°C) 4 + + —
5. 64 35.77 8.60 | 49.99 o - - +
6 + — +
7 _ + +
Table 3. Chemical composition of bentonite 8 + + +

unit : wt %

3102 Algos F62O3 CaO Mgo N820 Kgo

20.7 | 16.6 | 2.14 | 2.04| 3.08| 5.08 | 0.40
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Coded units of variables in the above :

Mixing time(min).  Moisture addition (%).
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A g8 FULES AL YIS WaAs|EA 2 | ! R
g FYo 87 FUNAT £BFAF FEL 12 1 - -
A ZHE<t iR ste] g@Ab Azt mE g3E A AA 2 + —
A olF FHE A sl nEZTHI|AM 3R 3 — +
A TR 1.0%Y T8 F7lsld 58T &4 4 + +
TH3 F HABAEE 100 ¢ AFASE T ANFHI £F Coded units of variables in the above :
Alset AEAE8E Z2H2F A FZ2 (105 ~ 110°C)HellA 1 pouring temp (°C)  sand to metal ratio
~ 2A1ZF Azt HAFA OB SollA 27 Wzt - + —_ +
AlZl & 589 A8E A vy dEUIE] 1200 1400 1.9 4.0

AAAE BAES AT MY WEYE By

&S T A E AN EFAZEHY S A"y A7t Z4stdth ol 3820 F 2229 w3%
3, 2N BB &S T3] HAsiAe 925°C3-10°C & (interaction )] 9|3 3= 7+ AH/E ETHA
AN FTE AT S B R a3 AG(TM)N sl M e 0.4%, &4

Nzr3 WELe e w54 (TB) osfAE 0.3
% FR 27t F7tEE L, FEF WEYE aztg
(MB)Oﬂ 9]?‘5%1-‘7— 0.6 %] TE7} ZAAsHe =
,HEYlE, 3899 nae
e g3 0.6 %8 7}k,
S, AP eAE 2L AN 23 BE PSS
Table 62 Table 50 w2} A" AaAs TAH & A8l Ad&sim 2 ¥4 F4HL Table 74 Yepligdoh
A} wHHl Yates algorithm® o8 BXs Aot} = SR agil 20 g9l AGAAANA 7+ &FHo| o 8

1o

891 &3 (main effect)ol] g ¥4 Ao FANG A V(effect )=no? 02 Fojath oy

3-1 &, ECAU Y HE I o &

E
Z
ifte}

@ o Hﬂ‘-

(T) 38 3713 0.9%9 TAE 771 Ao, AHAdH(N=16)°13 m3de] 7o 24 02:5
T8 FAFMY FE 0.3% 8 F7bl ds 2 gl B S? o2 X AA AT 5 Uk
2.6% $A%7t F7ta9T WEYelE WR(B) =% g-;%m, gt AP2AF(g=8), dit iWA
o] g 1% MNEYOIE Hylo] tis] 0.8%2 2 adojx] ukyl Alglzke] jo]olt}, Table 7ol A .zs;ldl;
;= |

Table 6 . Yates’s algorithm
Test Design matrix Run : Identifi-
condition: | variables (1) (2) (3) |Divisor|Estimate
number - T M B average cation

1 — — — 45.50 91.75(189.75|376.25 8 47.03 Average

2 + — — 46.25 98.0 |186.50| 3.75 4 0.9375 T

3 — + — | 48.75 91.25| 1.25} 10.25 4 2.5625 M

4 +- + — 49.25 95.25( 2.50| 1.75 4 0.437 | T™M

5 — — + 45.50 0.75| 6.25| -3.25 4 |-0.8125 | B

6 + - + 45.75 0.50| 4.00| 1.25 4 0.3125 | TB

7 — + + 46.50 0.25] -0.25| -2.25 4 -0.5625 | MB

8 + + + 48.75 2.25 2.007 2.25 4 0.5625 | TMB
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Table 7 . Estimation of the variance

Average Results from | Difference of | Estimated variance at each set of
value(compact - T M B individual conditions Si? = (difference)? 2
ability %) runs duplicate
45.50 - - - 45.0  46.0 1.0 0.500
46.25 + - - 46.0 46.5 0.5 0.125
48.75 - + - 43.0 48.5 0.5 0.125
49,25 + + - 43.5 49.0 0.5 0.125
45.50 - = + 46.0 45.0 1.0 0.500
45.75 + -  + 46.5 45.0 1.5 1.125
46.50 - + + 47.0 46.0 1.0 0.500
48.75 + + + 49.0 48.5 0.5 0.125
Al 3.125
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.4 R@E T3l o] Rik2 RAg 8tx, Ed7]oA H &) & HIA| 7 o]E g<2lo] wE u]EA] dHELo]
AMF T AR FUER/S A1) ¥F R H g E P 2 2L HAFAH oz AZsinz 4
FR 22 S gYdstd A& RS RMol2l 3hi, AL zl3Y sk o},
°o|25E RM$E sl RA/RM & 3 © & A¥EH A= Table 8 ~99j L}aq}o%g Ay 9
o] EH7Ie E&H YA wigy WIS A A e 20A 23] uhE AE-g 3 Ee] Ao
Bl A 27 "doh @k Ed7]e a8 IHAH Table 8 --a+= H|2] HELO|E ‘ﬂb‘g Al o gt
Table 8 —a Estimation of the variance
Average value Results from | Difference of | Estimated variance at each set of
dead bentonite T R individual conditions Si% = (difference)?/ 2
(%) runs duplicate
17.01 — — 17.85 16.17 1.68 1.41
23.15 + — 21.59 24.74 3.15 4,96
6.56 — + 6.45 6.67 0.22 0.02
10.63 + + 9.82 11.43 1.61 1.30
Al 7.69
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Table 8~b Yates’s algorithm
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N =
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v 0.96 =0.98
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2ZA Fa%l
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= 9y}
o7 FEA3 Ad= Table 9-bol] vJER|ZITH

AXAE

A8 2 Yates algorithm
| Table

oA 29l HI= FYLE(T) 200°CHold] ofaf &
ANE WS 5.73% Zrkeigin, A= W gu(R Y}

1.901A 4.008 W3 wag} A2AE By go

8.61% Zasldt FULxEs A=
to metal ratio )¢ nF 2L 3 a3

oll &4 ( sand
Q= =

Test Design matrix | Run
condition variables (1) (2) Divisor Estimate | Identification
number T R average

1 — — 17.01 40.16 57.35 4 14.34 Average

2 + — 23.15 17.19 10.21 2 5.11 T

3 — + 6.56 6.14 -22 .97 2 -11.49 R

4 “+ + 10.63 4,07 -2.09 2 -1.04 TR

S(T) 200°C x}olo] o

——

2 5.11%

4.0 0.8 #H3o] we}

11.49% 4

Ao o8 e

SIS o

Table 9-a & AAJA|E

A& A9 RAozA

Table 9 - a

Hl 2] WEYolE dlg
Z7 89 o0 A= o gu (R)7F 1,994
H 24 dEUolE dlge

A3, FH2EY Ae wany oF
A7 & Aozl glomg FA

HRAlg Adof st EFHAE
o] Tablez= XE ¥EH=A (.7

Estimation of the variance

Aol Qo mg FA &

Sl v B4 WEUolES 2HAT WAL

.

pat

Average value Results from | Difference of Estimated variance at each set of
coked seacoal T R individual conditions Si? = (difference)? 2
) runs duplicate
16.11 — — 17.0 15.22 1.78 1.58
23.25 + — 23.49 23.01 0.48 0.12
8.91 — + 9.76 8.06 1.70 1.45
13.23 + + 12.70 13.76 1.06 0.56
Al 3.71
Table 9~b Yates’s algorithm
Test Design matrix Run . o
condition | variables (1) (2) Divisor Estimate |Identification
number T R average
1 — ~— 16.11 39.36 61.50 4 15.38 Average
2 + — 23.25 22.14 11.46 2 5.73 T
3 — + 8.91 7.14 -17.22 2 -8.61 R
4 + + 13.23 4.32 -2.82 2 -1.41 TR

(49)
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