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Abstract

In sand casting processes, one of the most common defects is shrinkage porosity, which is caused by
uneven heat distribution during solidification. Areas with higher heat accumulation cool more slowly,
leading to rapid contraction and void formation in the material. This study investigates a single-pattern
sand casting model without a riser, analyzing the heat flow using Cast Designer software. Initial attempts
to resolve shrinkage by adding cylindrical hollow vents with diameters of 8 mm and 15 mm were
unsuccessful. Cast Designer was employed to simulate heat transfer in the casting to identify areas
with excessive heat accumulation. The results showed that the shrinkage porosity can be reduced to
only 0.16% by placing vents in the areas with the highest heat concentration. The study concludes

that optimizing the venting system in these specific areas is essential for minimizing shrinkage porosity.

Keywords: sand casting, heat transfer, shrinkage porosity, pouring
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P6 734.61 660.02 640.76 LAALNTINAAY TuBue
P7 742.37 660.03 648.47 LAALNSIAAY TuBue
P8 742.11 660.03 650.13 LAALNTINAAY Tugue
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nsilang nsudiedn QRENTIRT ) A2 Pusu

(5.12s) (40.03s) (145.28s)

P1 719.55 659.92 634.58 LiAnlngavada Tuduau
P2 732.79 660.04 647.40 nlngviaga Tudue
P3 737.29 660.03 652.79 IARlWsInada Ius??umu
P4 731.53 660.00 634.82 LaiiAnlnsanada Tuguanu
P5 731.38 660.03 642.93 WARlWSInada Iu%uQWu
P6 733.20 660.03 649.08 \Anlnsanag Tuguau
P7 737.72 660.00 652.79 ARLNSInAc Ius??m’m
P8 737.82 660.02 653.28 BRIVl Tuguau
P9 731.624 659.64 606.147 Liinlnsanada Tugdu
P10 741.63 659.54 567.72 LiiAnlnsanasa Tugdu
P11 741.54 659.746 567.78 Ldiinlnsanada lugdu
P12 731.6 659.65 607.81 LsdiAnlnsanada lugdu

AN 13 WARSFIUI9A P1 P2 P3 P4 P5 P6 PT P8 AW 14 UAASs1UALYA PL P2 P3 P4 P5 P6 P7 P8
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P1 696.98 660.00 614.03595 LiAnlnsamada Tugusu
P2 711.49 660.00 617.375427 ARl IIAGT Tugusu
P3 716.99 659.95 622.123413 ARl Inae ’lu"??umu
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P6 711.95 659.96 618.757019 ARl IVIAGT Tuguau
P7 715.48 659.94 621.425964 \Anlnsanag, Tugua
P8 716.10 659.92 622.633972 BRIVl Tuguau
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6.58871e+02
E63334

£594.96
575.77
556,57
537.38
518.19

499.00
4.86141e+02
Stop time of solidification (s)
43875e+02
-1.1110e+13

4.86141e+02

Stop time of solidification (s)
1.43875e+02

-1.1110e+13
£-222200+13
‘ =-3.3330e+13
-4.4440e+13
-5.5550e+13
-6.6660e+13
-7.7770e+13
-8.8880e+13
-9.99900e+13
C jner

AW 15 aninisazanausaululaudnndluyie
a < 1 a 1
N1siALLANYelanE AT UNYNIENIN 633.4

24 658.8 99A"

6027420402
Bse0.14

E564.07

551.53
539.00
526.46
51393
501.39
4899280402

Stop time of solidification (s)
1.65813e+02

111106413

=-222200+13

= 333300013

44800013
555500013
568600413
il 777700413

888800413
9.999000+13

Temperature (C)

6.02/426+02
=576.60

£564.07
55153

539.00
526.46
513.93
501.39
4.89928e+02

Stop time of solidification (s)
1.65813e+02

E.u 110e+13

=.2.2220e+13

=.3.3330e+13
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MUUINYBIFAUINITNT Modulus Method lag
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f\/\C = VC/AC (1)
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A = 38477.73 mm?
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wagamsulunismen Shrinkage Porosity the
I51aRsamlamensiglusinsa Cast Designer oy
WarUsumsimldunsmunadulusnsulureses
Total Volume lneisnasAndfiedludinvedinsvadiil
Andaludotumuwingu Tnelisagm 58 wasmnadh
Feawnsofiazazunanismainisiialnsamafives

nsesaulunsavsunisesnun laned fannsne 7
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{8 Modify CPI setup parameters also

Casting material define Mould material define Core material define

AlPure GREEN_SAND_MACHINE_MOLDED Undefined;

Liquidus: 660.05 C

Solidus: 658.05 C Load
Initial conditions Initial conditions Initial conditions
Initial temperature: 750 Initial temperature: 25 Initial temperature
‘Standard gravity direction Velocity direction and constant value Temperature BC constant value
X + +Z 2|0
o AL msc v Temperature: 750 c
< o - = 7

o

2N 19 LARIINBALNITNARIYEITUNUNTEEIUTY
Wt sudlduwuuluduuulidfisau

M Part Information 7 X

Volume Percentage Indicator
Total Volume: 0 m®

Live/Total: 0 %

Information Value

[Part Volume 171,655 cm®
Surface Area 283041 cm®

Part Modulus 0,606 cm

oK

—

AW 20 uanslSuInTuesliusuanlusunsy Cast
Designer=171.655cm3

M Part Information 2 X

Volume Percentage Indicator

Total Volume: |7|.652 m®

Live / Total: 0.191507 %
- Shrink

Information Value
Part Volume 0329 cm®
Surface Area 2704 cm?
PartModulus 0122 cm i

OK

L
AN 21 WEATISNITIANNTINARINELUTHATY Cast

Designer

A1319 7
FUNANITIIAOINATATILYNITAAINTIVIAFTIYOITY
WYSURIUNI gAY

AuNLaYa9gau % WAAINTINAR?
Fumdad 1 0.69%
FunaT 2 0.169%
funsd 3 0.513%
fund 4 0.160%
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o a & . o < o = . e . .
uanaranI5TImesIa lumsiiaulansmal (fill time) n1sT1aeaailun1sudesavasgusid (solidification time)
YNAIWTUIIY Az Iwsinnea (shrinkage porosity)

JVYUI/ n1531889a1 U
N1591884 Asshusaulansvian
(fill time)

n133naaaanlu
A1SLTIAIVITUIY
(solidification time)

R
(shrinkage porosity)

& N
YUNUN 4
Fill time (s)
4.89761e+00
4.3534
38092
£3.2651
27200
21767
1.6326
1.0884
054418
1.00000e-06

VAN = 4.8 Ui

Solidification Tirr
1561
138.7

i\ﬂ 4

£104.0
86.73
69.38
52,04
3460
17.34
0.000

LA = 156 U7

Shrinkage porosity Magnitude
9.49921e-01
‘ Eo 84993
Z0.74994
£0.64995

0.54996
0.44996
034997
0.24998
014999

H 5.00000e-02

WALNSIAe7 0.16 %
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A998 AsenUnlane e RGN RGN
%’uqquﬁ q Tompaschre () Temperature (C) Temperature (C)
‘uﬁ?'m 6.59930e+02 g&%lso%.m
132'7: E}SS?‘J Es«szs
o g7 Ssis7
70219
69201
681.83
6584110402

Temperchure (C)
7495200402
‘ 739.02
=728.90
=71877
708.65
608 63
688 40
67828
66816
658408002

o 181 M 4.9 3

Temperature (C)
6.60153e+02

Eos757
£655.48
£453.39
£651.29
-649.20
647.10
645,01

64291
6.41305e+02

o A 7 47 i

Temperature (C)
6.24504e+02
Ebﬁl 75
£581.00
£560.25
539.50
518.76
498.00
477.25

456.50
437845402
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nswninlane NM5UT9A7 QREIORL) AR Fuau
(4.9s) (48.5s) (183.2s)
P1 704.70 659.59 564.14 laAnlnsannasa Tuguau
P2 714.01 659.71 568.47 laiAnlns e Tuguay
P3 724.61 659.75 588.69 laiAnlns s Tugue
Pa 718.00 659.62 588.20 laiRnlnsanaga TuBuau
P5 714.05 659.85 563.51 laiAnlns s Tuguay
P6 713.47 659.82 571.24 laiRnlnsanada TuBuau
P7 722.56 659.76 581.74 LaiAnlns s TuRuay
P8 727.22 659.94 591.65 laiAnlnsanaga Tuguau
P9 741.81 659.90 607.40 \inlnsanaey Jau
P10 748.74 659.86 619.91 Anlwsenada T2y
P11 745.99 660.00 616.78 WAalnsavad 38U
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