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Effect of Refractories on Coating Material Properties
in Evaporative Pattern Casting Process

Hyun-Jin Choi, Young-Kun Oh, Ghi-Chan Jun®,
Sung-Chun Lee** and Gyung-Whan Lee***

Abstract

Coating materials for Evaporative Pattern Casting (EPC) process have been developed to investigate the effect of
refractories on coating material properties. Three types of developed and one foreign coating materials were used. The
former designated as A, B, C and the latter named S.K. The refractory of coating material A is spherical shape of zirconia,
and the ones of B, C and S.K. is flake shape of mica. Strength, permeability at room and elevated temperature, anti-sand
attachability and carbon residuary were evaluated at each coating materials. Permeability measurement device for elevated
temperature was also designed. The zirconia type of coating material had excellent permeability, on the other hand the
mica type had good strength and anti-sand attachability. It was found that the refractories were not broken during casting,
so permeability indicated same trend at both room and elevated temperature. Based on results, coating material contained

small size of mica which is designated as B has the best combination for cast iron. (Received September 29, 1997)
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Chemical Components and Experimental Conditions of Coating Materials

Coating materials

A B C S.K.
(Borden Co. made)
Chemical components ZrS10, KAL(OH,F),S1,Al10,,+510, KAl (OH,F),81;A10,,+Si0,  Muscovite Kaolin Mica
of refractory Quartz
refractory <43 um <74 um < 140 pm <140 um
carrier H,O H,O H,O H,O
baume density 55, 70 40, 55 40, 55 40, 55




Zx A 174 A 63 (1997. 12)

gRFZ

-

3] -571 -

Al mtelgtAl R Alzsidet. A =32 AH2A)
Y FfAls WEUelE, Ayl &, dAEY Y
PVA 55 AH8-3tie). =3 B} Co| 242 54
st 7t SRl mho]7he] HF]=Ert 2H2} <74 um
¢} <140 pmZ t}2A) 3G e, £9] =3xjel SK
+ =¥ Ce} vlarste] FAANe] YFAHa 27171 79
TAE 2L il F-Eo] vholztz A A 3
ot 23 E£3hd X3 A< thixotropicAd A& 7P B2
1584 % wWHARtE S48 A § 55 2%

so] AHg-s}dct.

2.2 THA "ot

EPColl4 875 = w3ae] £27-& ulasr}s}7]
A3l TulE =HAE o33 2 g5l &3] A
S AABIE A AR Al FEAF f5ell ol
HEAE] = m 3wl gl o] of 3kg ol 7] 98 = ute]
HEH SALEE 3k A |2 PMMAE 188
st =7 oF 0.026 g/eco] 2 S 2 Ay =
3§ 50x50%x 400 mme] =752 Autsle] AR 5§,
baume X 2 FH|E =82 S2a]d AJHL 13]
A3l £33 F, 50°Co| Akl AFRA A 1047
HE AARZAA Fvisieich Fui¥l 232 18
20l 2] o)z wle}l Zro] X zoll AR F A|HL] F
ol S dA3HA S FIHA, AlHe] 3§
5 T ol AX|¥ tho|ad Alo|x|F o] &3} ®
3o] Wyl - 39| Xo|Zhe mmH 2 SA 3.

FHA Byt wiE5E s YElA
T3t 2o g A2 9 el sk A

Fig. 2. Schematic drawing of bending deformation meas-
urement for EPC coating materials.
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Fig. 3. Schematic drawing of permeability measurement ap-
paratus for EPC coating materials at room tem-

perature.
& BrlEe 74 BT 24UF o]48L
o}, 18] 34 RofFi e} o] £aw A chol
A5°] 11 mme|22 FA7F 0.5 % 1 mmE 7} =3
T £PAEE FE W LY Ao TS
ERAA 2 249 Fo19) $5%E 24 o
Wd oz RaA) AL BEZ AYHY, o)t
gl Tol £l ol 5Dk weld B ALE

7% SAE =39 A HE X @Al &ele
e o] E3AE AlHAX N A 2 F, 8
o] & AA H FHel FAZ 05 2 1 mme| HEE
A =g 7 A E sl

=AY 2e 5758 Wolsl] slale] A

sensor tip & wire
e PC
[ e
cable
: ;;-:-'Sf
s e permeability
WA measurement e
ﬁ,ﬁ device . —l
power & start cable

sensor tip position : intevals of 30mm between points
gating system : bottom gate, gating ratio: 1:1:1.3
meit : gray iron
pattern : PMMA (test for permeability at elevated

- temperature )

EPS (test for carbon defect)

Fig. 4. Schematic drawing of permeability measuremen-
tappratus for EPC coating material at high tem-
perature.



~-572- AARYFZEL YA SA 6 viX e AL g -FHEA - 2T AVF - o|5F: - ol F
425 AR or] NFEE 23 494 vhehyg 9
th. YelE vlo]ag ZaAAel Z-808 o] g3t o X -- no coating x
_ i i 8 Nl —a—A K
e] Ad elo]w g A|2F F] EPCEFH ol AuldA A . -
& oF Smmzbe ARISkE 2 BRE HE Al o] T Fla g
Plo] T YL YEAch R holvie] ] E g | [oSK
03 12V DCS) AUA FHabA spo] SR =
2o Aoz Aoj=el 4AT 7 4E Fqdst L O |
«©
d, 2ebo] A AAL AA ool & E 4 |
FHL 7 SNl §do] AFHAE Al A A 5 4 |
duE ug pCell A webd $7lEe wep O
7] ok gube] #9lA17ke] ZAHA, o8 B2 2T
AH 12575 BrHE AAE 4 glck 2 Ao b
A R 1350°C] A4S AMside 0 . | .
Al&) L. o3 ] o o] wli 2
=¥ ,4-3‘_}0 EHARE 0026 gleed] WS 74 0 50 100 150 200
PMMA X &-& 30%x30x 150 mmE “Adulsloe] A|z}sE Bending moment (kgf - mm)
2 ZHAEE 55BE & A" =3l AR Fig. 5. Deformation as a function of bending moment with

AlA Fulstoict. w3 23] YA=A 9 EPSAL
LA B EAE Q& WA E = g2 F TS Hrsh]
918 2k 0.016 g/ccd =] EPSE3S o)l L3)o] =2
g H AL S o2 Hristodnh =3 2F 23|}
FUA, FA ] S FApAxIE ] o8 BAE
of A F+2& P}

3. &gy}

0

3 1 &30 I-Q_I |:|:|-ng-|-3+

O 5+ 2 ¥ AEE 5 E 55 BéE A5
4T 2y WYY AYARE Yehdleh 13
59} o], FYSEZ/Nl Wb =R A WYL
ZAA7} vhol Al S.Ke} £8Al Bs} C] A
o w3 A Lheh} o] Se) Wy o] $E
ehaich. o] o ula] A7} A 23 o} AQel =5

XH A__‘—_;_ =18 H:‘B-:]EL]:O

LI -

ebl 3 Qle] =7} mho]7)
Ade) B uch 4] BoiW e & 5 o 19
68 e 2o E FAA e JE} FE =3 A
B} C2 A3 s1502 713 5 1 waare =9
A swol whel e geh 24 EdAE Swo
oo} 21 Waere] Holg vpehlx glen), e
rold A Q2o B2 Waue] Aol e}
W7 23 olch mebd, E8Ae] WA GE
277 A%2) Holo] it dE kx| =] @
R FFo} BEol] W dapo] ke A

A CTR Iy

Ko
=

(60)

different coating materials (baume concentration:55).
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Fig. 9. Sand attachablility and carbon defect using EPS pat-
tern of coating material A and C.
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Fig. 10. SEM micrographs showing coating materials.
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Table 2. Properties of Coating Materials according to Refractories
Coating Maternal Type & shape of refractory Properties

A Zirconia; spherical shape
B Mica: flake (size: small)
C Mica: flake (size: large)
S.K Mica, kaolin etc.: falke (size: large)

Permeability: superior

Strength & anti-sand attachability: bad
Permeability: good

Strength & anti-sand attachability: good
Permeability: bad

Strength & anti-sand attachability: good
Permeability bad

Strength & anti-sand attachability: good
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