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Application of Bulk Talc to Molding Material

Man-Jin Ha*, Zin-Hyoung Lee*, Sang-Soo Lee** and Hee-Joon Eun***

Abstract

The possibility of using bulk talc as molding material was reviewed and tested with the measurement

of thermal properties and computer simulations. The measured thermal conductivity and heat
diffusivity (kec) of tale were 24W/m'C and 6.6 X 10% J?°/m*'C?s respectively. Thermal properties of talc
could be ranked between those of sand mold and iron mold.

Talc transforms into cristobalite and enstatite at 910°C, During the transformation volume and struc-

ture change, cracks appear on the surface and distortion occurs. Therefore talc can be used for mold-

Ing material below 910°C if carefully treated.

Computer simulation was carried out to test whether talc insert could promote directional

solidification in sand mold and iron mold. In sand mold, it was possible to achieve directional
solidification of thin plate casting with the length to thickness ratio of 15, if both iron insert and talc in-

sert were used. In iron mold, it was possible to achieve directional solidification only with talc insert.
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Fig. 1. Schematic of the thermal conductivity mea-

surement apparatus.
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Table 1. Heat treating conditions of talc molds.

annealing |holding | cooling |preheating temp.
temp. time | condition | before casting
ling 1 .
1] 1000C | 3hours |0 L 350
glass felt
o ling 1 .
21 750°C | lhour | el 350°C
glass felt
3 350C
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Fig. 4 Heat diffusivity of talc compared with other

mold materials.
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V . Volume of casting

A : Contact area between casting and mold
t: . Sohidification time

r . Radius of casting

Twm © Melting temperature of casting

os . Density of casting

4H  Heat of fusion

Ty
K. : Thermal conductivity of mold

. Initial temperature of mold

Pm - Density of mold
Cn . Specific heat of mold
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Fig. 5 Cooling curves of AC8A-alloy in talc molds

with different heat treatments.
(a) no heat treatment (b) 750°C for 1 hours
(¢) 10007 for 3 hours
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Table 3. Thermal properties of talc.

thermal 2.3~25W/m’C

conductivity

specific heat 840J /kgC

density 2580 ~2820kg/m’

thermal 1.1 X 10~*m?/s

diffusivity

heat 6.6 x 10° J2/in*"C%s

diffusivity

thermal expansion . .

. 1.25~1.92 X 10®m/mC
coefficent

3.3 &AMo| ShpbiEy

Photo 12 |Ae Fof &4 AHe FWHI
ebhd d 8 (crack)d A|HY HEH AEE U
B itk S gWe] 79 49 iAo
A Ueides & FE9 ¥9 AA =15 4F
Hgko 2 wjdE 22 FHo] k. gl Fo



FRAREAM Yolg] E4 9 o] — 5w, o], ol 23F —49-
HYetude g2 29 [5]de WaA g¥ A3 5%~4.7%9] AFIAT. o]

A B7l= AFHd g R G5 go] o
TR A& § Aok a2y Fde =27
AR WEe wa(Ed, Ay 2
=)ol wtel st A9 ¢la, A dms
A%7F 1.256~1.92% 10 m/mC A=z 27 o
ool TG FUULL G54 Baggid ¢
Sk Aolgt AAR o] R ZAE 910C AE
[6]ol A &=ubgo] Aoji} Al (4)9} 7o) ensta-
tite®} cristobalite 2 W e} spi Al A 71}

MgSi50,(OH) 910C 6MgS10;
+2510,+2H,0 1 (4)
Qo] o8l Adso HapsiE b
= EHOE 48%° AFRL, 126
et A B AT Zga &

(a)

(b)

(c)

(d)

Photo 1. Cracks on the surface of talc after heat

treatment.

(a) before heat treatment (b) 1000°C for 1 hours

(¢) 1000°C for 3 hours (d) 12007C for 3 hours
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Photo 2. Fluidity measurement in talc mold with
different initial mold temprature.

(a) 30°C  (b) 330C



—50-— jujo Vol. 14, No. 1

Journal of the Korean Foundrymen's Society

& A FEAE] D
, 1% 9 W (Table 3)7F AR A7

3.5 XjaMs8 ALrEn

Fig. 62 Atguicl &4 JAEE dBOZN
B 6cm "ol oM FE 10ecm7tA F=3 Q1A
EE 10cmdj4] 15cm7tA] Ax]3t YL 5o
Z31 9t} Fig. 78 Al3oA QMEE AL}
A e A5, FE AMET ALLI AL 11“4
AMEEAN FEI 84& A A3 73
of tiste ABEFE A wE *a*—z—oi’\l
(fs=0.9)9 2E57& Yeplido. QJAMET]
Sl A7 ol 2Tl FEY YHE
9ol 0°C/ecm7t Ak T& Wi F24d3 o] ¢l

] 30 e /— sand mmold

l:J

............................................

RBRVLZZ7 M

......... A R A A

\- iron insert
tale insert

Fig. 8 Schematic of sand mold with talc and iron in-
sert{unit . mm).

-0 e~ sand mold only
- — with iron insert

y —— with iron & talc insert

Temperature Gradient(°C/cm)
>~
1

Distance from riser (cm)

Fig. 7 Temperature gradient at solid fraction fs=
0.9 in sand molds. Length to thickness ratio
-of the casting was 15.

Fol ttayel g adel o8 d&F F
= 458 ol A9t EA et ARA[1 ol
Hl 3o B9 &% 77 0C/em A27t He
Scm¢t 1lem Apo] 23k W5F- F&ZHGto] &4
& Aotk 1Eu} FAHE QXM ER AR AL
oA M= Ay FE QAMES AAEL
6em el 2EHvE 2 ko] EA st}
F FEAT] glv Fio] Ao AfRG &
Uxut 8~1lem Alole o A3 &4

x40 EATT}. o]& MM @sted Fig. 6
I ol A QIMEE FEH AMES 3

Fig. 82 Sl &4 JIMEZE ¥ LYo
A Fig. 9= a8 dMEZE gl wek A

talc insert
/ / iron mold

J_’: 10
77 %

.~ 90 —~|— 60 —|

Fig. 8 Schematic of iron mold with talc insert(unit

30 b=

1
1

NN

\\\\\\\_\\\\\

- mm).

—=—e— jiron mold only

-z-8 with talc insert

o

Temperature Gradient ( C/cm)

Distance from riser (cm)

Fig. 9 Temperature Gradient at solid fraction fs=
0.9 in 1ron molds.



FAREA Bole 849 olg—siura, oA, o4, LAF ~51—
E2A 4% AT do) 2xTwie Wi d ¥F 5o AFY FIo Aol bsen
RolEch 53 of AelAe Fq B4 Ao RE W] FHE Fu 2ASLA Aol
o WM B MWEIHI} YEGE AL 2 st
BelFn gtk a3 FE9) Dol FAY ] 5) $4¢ FHF A A EE FHUA
7} 1590 Agol QoiA BA ANEDRS Agd  AFH LB AP ANEZ Ao HAFs
N 2Rl E AYA S s ¢ A h
2t

%1 g 3

4.4 B

gold B4 FIYYRZA ALY & Av
e BHZANS A4S 5% ATE el
thed g ARe A

1) 849 dAEsE 427 130T AloldA

2.3~25W/mCel gro.a ufemc}

2) BHel ANl ZHel FAL SRS
N Rz o %‘**(HEJD#, 2 gde A
Mt AREE, e FAe mudde JF3

3) Ao Whse F&oi 5~6x10%/m
C’s A= e 7MAY, F39 1/28, A8 9
ool A71E Adn. adla @ewe Fee

gubgo] 910C AmoA dojd Fo
AAN BH #EH} HEH HE
of FHOE ARGl offx, B4 Mo &4
BE7E st ThE golsht AHEA]l Ha
ExCias S T o

L
T

SHA]

l

gA e gFwe ojde) en
H Rz bed 3%, F 490w gy of

(51)

[1] R. A. Flinn . Fundmentals of Metal Cast-
ing, Addison-Wesley Publishing Co. INC,
(1963) b0~63

[2] K. Strauss . Applied Science in the Casting
of Metals, Pergamon Press, (1970) 499;~
510

[3] Y. S. Touloukian and T. Makita . Thermo-
physical Properties of Matter.
Heat. the TPRC Series,
(1980) 1502~1503

[4] M. C. Flemings . Solidification Processing,
McGraw-Hill, (1974) 6~12

[5] W. D. Kingery, H. K. Bowen and D. R.
Uhlmann . Introduction to Ceramcs, A
Wiley-Interscience Publication (1976) 816
~845

[6] R. E. Grim . Applied Clay Mineralogy, Mc-
Graw-Hill Book Co. INC, (1962) 93

[7] S. Engler and Z. H. Lee . Giesserel-
Forchung, 30 (1978) 107

Specific
Plenum Press,



