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Hot Permeability of Coating Layer for
Evaporative Pattern Casting Process

Toyoshi Manabe *, Yasuo Yamamoto **, Yasuhiro Hoshivama e
Hidekazu Mivake ** and Akira Okada ™"

In the evaporative pattern casting process, casting defects occur depending on the properties of the
foam pattern itself and the coating material. In particular, the permeability of the coat strongly affects
product quality. However, there are some difficulties in improving casting defects caused by the perme-
ability because there exists no appropriate evaluating method for hot permeability. We propose a new
convenient method for the high precision measurement of coating permeability from room temperature
to elevated temperature (hot permeability) using a suction type permeability tester. Remarkable differ-
ence in the hot permeability of the coat is found even if the room temperature permeability of coat is the
same. Additionally the nature of hot permeability of the coat is classified into three types, they are decre-
ment in permeability, constant, and increase from room temperature. Evaluation of castings based on the
hot permeability data obtained by this method in the actual production site reveals a slight influence on
the pouring rate. Measurement of the hot permeability of coating should therefore be useful for prevent-

ing casting defects.
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Table 1 Characteristic of coating materials.

Coating A B C D
L. Cast iron . Cast iron
Application Al alloy Castiron | Alalloy Alalloy
Main aggregate Silica Silica Mica Silica
Baume degree 75 85 60 85
(" Be)
Permeability 0.4 0.4 0.2 1.2
Bending strength
. . .1 2775
(MP2) 2.80 2.40 5.10
Thermal conductivity .58 0.54 0.27 0.73
(Wim KD (B09K) | (308K) | (819K} | (309K}
Residue (%) 64 68 45 66
Ignition loss (%) 4.1 4.2 14 43
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Fig.1 Schematic drawing of permeability measuring
apparatus.
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Fig. 2 Schematic drawing of hot permeability meas-
uring apparatus.
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Fig. 3 Schematic drawing of hot permeability meas-
uring holder.
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Fig. 4 Relation between hot permeability and time.-
Samples were held at 1273 K.
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Fig. 5 Change in temperature of coating layer held
at 1273 K.
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Fig. 6 Gating system of cast iron liner.

S U AFEREA L FOBRERBRF i BEROBELAE
HERLTEBTELE. WIFhoBBEE & 20sKRiciam
KAEEBL 723K, O0BRELHLICEE LBV 60s BT
1100K, &5 12083 1273 K DEEBFEL 7.
1273 K TORMBERE (LI, P2y, 309D iR
BROBBERI>NT, 2oEEHRIRI >0y 47
XD, ThHbLE, FEBIE LD bHEMERER
S HEBE BHEARUD), KB K358 (BREE
B), RUELOSHVESG BMKC thd. WL, B5
N FRAK[E (LUE, P2 L30T &, JIS $ebbA s
RBRBICLANEBE~BLL 0L BLAERR
BELTOREER NISHEO BREIENTEE] SEC
RELHMHTES, £/, SBHEER VW T SREBRE
HEREIT - 7o, WTFNORIEM S JIS O #ib@E < R
BOREIL L3 PEBEORELSHLINEBE L 2. BE
EADBE HI0skE TRy cABEBERES RT3
B, To®I20s BB LTCHEDL SV, PRr=04 13
LT P2123=06 F CEL B AR S B,
BEUEBOEE  H30s BT CABBAIES B K
TL, Pr=04 10 LT P2125=0.1 ETEL L ZHERAK
b3,
BAEC DBE  H1120s 58 L THAMERE
S, Phr=P21213=027T% 3.
BREEDOBEA W20 Bh o 2B AMEBREN E
AL, ZOR110sETCLEHLT—FELHL->TW S,
P2uopn=12 KWL T P2iun=273%TELBEEHICH S
Plroksk, BRESEE (P2r=04) B2 RLTH
FBMB AN BlcBOLT, BHERENL P2y=06% T

BED

Table 2 Casting condition for ecast iron liner.

Mold Pattern_ EPS
Forming ratio 45 times
Kind Coating Aand Coating B
Acoat 75 " Be
Baumé degree Booat: 85 ° B
Coating Coating method Dipping
Drying temperature 323K
- Acoat P2r:0.4 —P2r:06
Permeability B coat P2i0.4 —~P2r0.1
Flask size 1000W X 10004 X 10008 mm
Molding Molding sand Silica sand (JIS No5)
Vibration condition | Vertical motion (1.5G 60 Hz)
Reduced pressure 26.66 kPa
Alloy JIS FC250
hf:ttz? Casting temperature 1673K
Casting weight 120kg
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Table 3 Casting condition for aluminum alloy test bar.

Mold Paf:tern - EPS
Forming ratio 45 times
Kind Coating A and Coating B
Acoat 75 " Be
Baumé degree Beoat: 85 ° B
Coating Coating method Dipping
Drying temperature 323K
Permeability Acoat P2ri0.4 —P2r06
B coat P2ri0.4 —P2r0.1
Flask size 400% X 4005 X 5008 mm
Molding Molding sand Silica sand (JIS No8)
Vibration condition | Vertical motion(1.5G 60 Hz)
Reduced pressure 13.33kPa
Molten : Alloy JISAC4C
metal Casting temperature 1123K
Casting weight 1kg
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Fig. 8 Filling speed of melt in cavity as evapolated
pattern applying coating A and coating B.

(a) Atmospheric pressure.

(b) Reduced pressure 13.33 kPa.
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