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Abstract

This study explores the mold-filling
behavior of cast iron poured in the EPC
molds, and also compares with that of the
EPC A356 alloy. The results indicate that the
filling behavior of cast iron isinfluenced
essentially by gravity, with only aminor
effect of EPS pattern. Asaresult, thefilling
pattern of molten cast iron is similar to that
in empty-cavity molds, that is, filling the
bottom layer first and then the upper layers.
In addition, the filling velocity (filling time)
in lower layer is higher (smaller) than that in
upper layers. In A356 alloy, thefilling
pattern tends to follow a sequential mold,
namely, filling from the upper layer to the
lower layer.
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Tablel The pattern designsfor cast iron and A356 alloy

Cast Iron A356
Sprue Dimension Sprue Dimension
Al| U 2x2x10 |B1| U 2x2x10
L 2x2x20 L 2x2x20
A2| U 3x3x10 |B2| U 3x3x10
L 3x3x20 L 3x3x20
A3| U 4x4x10 [B3| U 4x4x10
L 4x4x20 L 4x4x20
Ad|l U 2x2x12.5 (B4| U 2x2X7.5
L 2x2x20 L 2x2x20
A5 U 2x2x15 |B5| U 2x2x12.5
L 2x2x20 L 2x2x20
. B6| U 2x2x15
unit cm L 2%2%x20
Cast Iron
Casting Dimensions  0.9x6x15
Runner Dimensions  2x2x7
Gate Dimensions  0.9x4x1
Pouring Temp 1400
56
Casting Dimensions  0.9x6x10
Runner Dimensions  2x2x7
Gate Dimensions  0.9x4x1
Pouring Temp 740

.
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Fig.1. Schematic view of the pattern design
and locations for thermocoupl es.

Table2 The measured average flow velocities in both upper and lower layers of all heats

Heat No. Al A2 A3 A4 A5

Bl B2 B3 B4 B5 B6

U

LU L U L U L U | L

Uu|lL]|U L U | L U LlJU]JL]JU]|L

V (cm/s) |2.77

45)137|741) 21 | 762 | 345|494 |145|55

131)115|11| 234 |0.88|1.35| 1.04 |1.31|1.28|1.52|1.27|1.48
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Fig.2.The progress of the iso-time lines during the filling cycle in various pattern designs.
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Fig.3. Effect of sprue/ingate arearatio on the starting filling time in both upper and lower layers.
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Fig.4. Effect of spruef/ingate arearatio on the total filling time in both upper and lower layers.
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Fig.5. Effect of the sprue height on the total filling time in both upper and lower layers.

(@) Cast Iron
5 ‘\‘\
=
E3 \-\
I— —&— upper layer
—O— lower layer \O
2 L
9 n 13 15
Sreheight (Lpper layer), cm
50
4 —
g 20 —&—Casthron ||
8_ —0— A%
10 L
0 \.\\.N )
0 1 2 3 4 5
Sprue area/ Ingate area
Fig.6. Effect of sprue/ingate arearatio on the

fraction of the upper layer being filled
asthe lower layer startstofill.
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Fig.7. Effect of sprue/ingate arearatio on the

fraction of the upper layer being filled as

the lower layer has been completely filled.
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