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The Effects of Pattern Coatings on the Solidification of Pure Aluminum Castings
and the Thermal Behavior of Molds in FMC Processes

N.D.Cho", Y.N.Kim™

ABSTRACT

Full mold casting process is a new technique offering numerous advantages and promising possibilities.
The present study is aimed to bring out the results of experiments carried out to study the effect of pattern coatings
on the solidification of 99.5% pure aluminum plate—shaped castings in the various sand molds and the thermal

behavior of the molds.
The results of the investigation indicate that (i) with increase in pattern coating thickness, the relative chilling

power decreases gradually for silica and increases for zircon coating, and (ji) the application of a pattern coating
significantly reduces the maximum interface temperature by the mold which is more pronounced in the case of thinner

mold wall.
The investigation also indicates that_Cthrinov"s rule is not found to be valid for the casting in the full mold, with

or without pattern coating. Therefore in full mold process, the pattern coating thickness will be a very important

parameter 1n the study of thermal behavior.
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Table 1. Chemical composition of molding mate-
rials(wt. %)

A1 A 8} o 3}l Dieter’Sx

Comp.
Si0, |Al,04F e,0,Na,0lK,0 | Ca0 MgO|LO1
Mate>
rials
Silica 98.510.85/0.63 bal .
sand
Bentonite70-51|15-4 3.1212.15 0.23|0.46 1.24 |bal.

Table 2. Grain distribution of silica sand.

Sieve AFS
No. {40 | 50 { 70 [ 100 | 140 | 200] 270 | pan GEN
(me-

sh)

wt 9%10.4 (7.1 {23.5(42.6| 22.3/1.1 |2.4 [ 0.6 |74.97

BP.e Ao el oy HE ZesRY
(B vl% 0.016 § ekl 0.026 § /ch)S 150X
125 mme} =78 UYASHA Ahstsr casting modulus
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o FARNE 77 10, 20 3 30m2 WA FHot,

G7A8E Td% £Yd ABEA UL 0me
o A RA 2 A BARE sh] ¢Sl B
33 okl 44 A,

23 o) AbSd AgyhEd AEITES YEE
270 ~ 325mesh! ¥ $Jo] 72 o] 59 4L Table 33}
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Table 3. Chemical composition of coating mater-
ials(wt. %)

Comp.
1810, |Al,0, |Fe, 0, |Zr0O, |TiO,

Materials

Silica flour (98.76 | 0.21 | 0.23

Zircon flour [33.21 | 0.13 | 0.08 66.241 0.25
ol F EYA = ¥ Zo] FHHE AL wAF] ¢
gle] oF 0.5 %2 HAAE vd dF3 Al 4,000
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FMCHel 4 28 =347 ¢+dFoy 58

-124-

o g3sk FHe FAAFA vHE I — 29E, P49

u-{u

£ old £HE TS wsE 2azbs] Aol
o] Al( coefficient of variation )2 F3lu} 3~ 6%
g W2 Ho} ARt vwd FTohe AT @

+ et

ogh
P

"3 -iﬂ il

ﬂf”wlﬂﬂ°i Al Aot el B
Ashs ko) wlEg golshdl 3]
}J-Z]—oﬂ z]_"ﬂﬁ.o] 2mmc1>l _r:'_ej ok o 7_ _ﬁ

L= s

rﬁikgijw
‘mrir

-3
G4
o
o}

s Ao ofl
s ol

R e L

casting size (am) imold

. - Fk
casting casting |volume

4 wall )
code - x y ; |thick- |modulusratio
_ ness(t)
A 10 150 | 125 65 0.436 | 36.06
B 20 150 | 125 60 0.773 | 19.29
C 30 150 | 125 59 1.041 | 13.17

* Casting Modulus = (casting volume), ~ (cast-
ing surface area)
** Volume Ratio = (mold volume),/ (casting vo-

lume)
Fig. 1 Casting and mold dimensional details.
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Fig. 3 Temperature versus time curves of CO,
gas mold (a) with silica flour coating

and (b) with zircon flour coating.
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Fig. 5 Temperature versus time curves for
s0dl. FIG. 4{b) unbonded sand mold (a) with silica flour
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coating and (b) with zircon flour coating.
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Table. 4 Relative chilling power(casting thickness : 10 mm)

MOLD CO, GAS GREEN SAND UNBONDED SAND FURAN SAND

Materials Silica Zircon Silia Zricon Silica Zircon Silica Zircon

Coat thickness(mm) [ 0.5 1 |0.5] 1 [0.5} 1 [0.5] 1 0.5} 1 0.5 1 0.511 0.5 1

"RCP 0.52{0.47 { 0.800.8810.4210.4010.60{0.75(0.44 } 0.42 {0.57 10.80 10.4510.4210.5110.80

Solidification time in sand mold with uncoated
Solidification time in similar sand mold with coated
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photo.Z Micro-structure of pure Aluminut
castidified in CO. gas mold with (a)
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