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Thermal System Analysis to Optimize Torch Position
in The Core Making Machine.

Geun Jo Han*, Sung Chan Ahn**, Jae Joon Shim**, and Dong Seop Han**

ABSTRACT

The new core making method economizing the amount of core sand has been requested. The new method is
that a core box is heated until it reaches reasonable temperature and then core sand with core binder is sprayed
into the core box. Since inner temperature distribution have to be uniform in order to form uniform thickness of
core, we studied inner temperature distribution of core box.

First, we determined proper number of torches and optimized torch positions to minimize the average of
absolute deviation(AVEDEV) of inner temperature. The results are as followed :

1. The number of torches that enables uniform inner temperature distribution about 300°C is 25.

2. When Sy and Sy is 0.7, the torch positions are optimized and AVEDEV is 5.85.

Key Words : Thermal system analysis (Z71314]), FEM (3 .84%), Heat flux (¥-f%), Conduction (X E),
Core (&7}, Core box (28 E), Core sand (FEA}), Optimization (&4 3}

ZleMddy FEE Fof AEFS AN WA Hed, 938

oo vg ¥ Fxe AR FHAA €

AVEDEV = average of absolute deviation Zgof 3lnE 93] ol FEAIRUTE EA
[ = gap between two torches 1% ARE AES HEA HY, =3 FLx F

A & AHgatd AFss A¥ G 2 WY
& 42 Jta Pl FRAEEVE T AR
A Ao

FAEH AHEE FEALE AP 2ol FE
Abell wl&j avtoln], A&go] EIbEsith. mEbA
FEAY] FE EolUA AEE 2R /A" F
JE M2E FAZYY 7] F84d<] dFd
o & dTodAE =HE e SEEEE A

S = tolerance of the torch position

1. ME

FEFA QoA FFAFLE FEAZ ©E

4 8el E=(mold)s} HE QA FAHcore)E AFAIA

s 20013 24 159 A+
* Zotistn 7| AANH AN 2 EF TN
*x Folugtu & 7jA T &

43



[z - MR- AAE - A - AT HYFARIA A19A ALE

— T ————————————

FAZt 43T FAE ARsed FHE T
Elas

FAZ 4B FAE A A E =¥
E YR g9 LB FYsjol stz 23
Z9] "o wat EX(torch)e] M 2 HAE 3
HAatA 2ASA ok go) 287] YA $4 EA
(torch)®] 7iFe) Frhol mE xFE T EH
CEEXE 49 HAY EX A4E 481, 9
o2 Z¥E YREW LSRRI AgAAPR
(AVEDEV)®] 7}% ZelR= HA BEx JXE &
FaaE o83 M S FAo AAstuA

e
2. gEtLEA

s S A HERFarsy 20
B ANSYSS.6= AHEdtlen, dajdE sas) Fig. 1 Meshed shape of model.
o LEEES Tohn, FelNelA o7 LER
£F o g5} GgHAH G FYRTEIO 22 AAZ=A 2 sE=A

e Az QAL o] &3 Tz

21 M2 d FoHA GAE AA FAsHA =, 2P 59 A4

ZREE AL FH w AR A, 24w gzzae Fg 20 YUY
2 AToA 8T 2YES FAUGC 25T AHE < ig. 20 YEFATE.
ato} A ztatan, Ao Bad AR5A LS Table

e LELELLLY o
FE9 A7l 7FR 500mm, A2 390mm, = o d( D@
H flux
lOOmmO}U:i Wi Ho 72 7k, M2 2% Torch Dositioqu ]
0, % Tommeld), XYEE P YE ol 7o 0o O ¢ o
F @xWe) S 39S 71FOR 43 3 | oo
1ug AAe 14xt S ST HAo AL 0 o ¢ bR (L&
48 849 FFe 3AFEE 7HH 834 brick & o 0o I
A8 AT, ANE daNg Sasion, oo
modelingl] Al8® F 84 T 1602~19047, & o o (¢ IR
AR 2255~264070010, W LEEEE 7 1‘
A7) ¢ 2PE UN9 FHSFE 321~3497) P
O]C} i,&g% ﬁiﬂq 1/4 uﬂ-’-ﬂ%} ’65])4«0 Flg ]Oﬂ L]- . (a)zTh:r;lal B; ] (b) Structu:l‘s..c, . ol
. t .
Bl ig e boundary condition of mode
2zbo] @ FEEAL AARY, BH FHA
Table 1 Material properties of GC 25.
Linear Heat
Thermal thermal convection Yield Young'
Specific heat{ Density conductivity | expansion coefficient strength modulus Poisson'
(kJ/kgK) | ( kg/mm®) | ( W/mmK) | (10”%K) [( W/mm®K) | ( kef/mm?) | ( kgf/mm?) ration
0.503 7.32x10° | 4.28x10* 1.9 5.0%10° 25 1.2x10* 0.3
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Table 2 The list result of AVEDEV to torch number.

Torch number AVEDEV
1 x 1 13.28
2 X 2 11.43
3 x3 10.88
4 X 4 9.70
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Table 3 The list result of AVEDEV to torch position

(5% 5).
at Sy =0 cat Sy=0
Sy AVEDEV Sy AVEDEV
0 8.76 0 8.76
0.2 8.87 0.2 8.18
0.4 8.07 0.4 7.71
0.6 7.34 0.6 7.58
0.8 7.74 0.8 7.57
1 8.14 1 7.57
90+
- —&— FEM data
881 Curve fitting
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[, =088]
a 82+
g 80
< 78
76
74
72 : r r r T T
00 02 04 06 08 10
S, (at §,=0)

(a) The change of §, at S, =0.

46

88 --#-—- FEM data

86 Curve fitting

84

AVEDEV = 8.77-3.98 X+4.13 X*-1.34 X*

3 824 [Syop =077}
a
<>( 804

784

764

7.4 y T T T 7 T

00 02 04 08 08 10
Sv (at §=0)

(b) The change of S, at Sy=0.
Fig. 3 The plot result of AVEDEV to torch position.
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Table 4 The result of AVEDEV at effective range.

s, Sul o5 0.6 0.7 0.8
0.6 6.92 6.11 6.09 6.66
0.7 6.71 5.88
0.8 6.82 6.15 6.12 6.57
0.9 7.62 6.55 6.52 7.23
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