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Introduction
Target

- Develop skills
- Understand Physics

- Practical understanding
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Vertical Shooting / Curing

“Normal” Situation

- Usually shooting is not a problem
- Gassing is a challenge:

- Gas has problems to reach the lowest point because vents are positioned excessively on
way to the bottom
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Vertical Shooting / Curing

Shooting — “Traditional”

Sand Fraction Absolute Sand
Velocity
m/s
r Empty
r Empty
53.00
8.000
51.00
7.500
49.00
7.000
47.00
6.500
45.00
6.000
43.00 5.500
41.00 5.000
39.00 4.500
37.00 4.000
35.00 3.500
z : 33.00 3.000
h
31.00 2.500
! X
29.00 2.000
27.00 1.500
25.00 1.000
v03 vO3
Cycle 1, Core Shooting Cycle 1, Core Shooting
590.0ms 590.0ms G
X-Ray: on, range [10.00, 53.00] - X-Ray: on MagmAa
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Vertical Shooting / Curing

Gassing — “Traditional”

Max. Adsorbed Absolute Gas
Curing Gas Velocity
g/l m/s
Empty ! Empty
1.250 7.500
1.175 7.000
1.100 6.500
1.025 6.000
0.950 5.500
0.875 5.000
0.800 4.500
0.725 4.000
0.650 3.500
0.575 3.000
z 0.500 2.500
h
0.425 2.000
Y
0.350 1.500
0.275 1.000
{ ‘ 0.200 { ‘ 0.500
v03 — v03 41|
Cycle 1, Core Curing Cycle 1, Core Curing
1.600s 1.600s G
X-Ray: on X-Ray: on M@ M,!i@l
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Vertical Shooting / Curing

Gassing - Improved

Max. Adsorbed

Absolute Gas

Curing Gas Velocity
g/l m/s
] Empty ] Empty
1.250 7.500
1.175 7.000
1.100 6.500
1.025 6.000
0.950 5.500
0.875 5.000
0.800 4.500
0.725 4.000
0.650 3.500
0.575 3.000
\Z 0.500 2.500
Y 0.425 2.000
0.350 1.500
0.275 1.000
0.200 0.500
vo4 vo4
Cycle 1, Core Curing Cycle 1, Core Curing
1.600s 1.600s
X-Ray: on X-Ray: on MAGMIQ
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The Challenge

Structure of the practical exercise

- Design a core that:

- Can be shot and cure in a vertical machine

d

It"s not simple to shoot

= It’s not simple to cure

d

Fits into the machine (vertical)
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The Challenge

Structure of the practical exercise

(A)
12 Respiros.

L N (SNS
v | 899 %NS
whe L % L%

(D)

Sem Respiros
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(8)
8 Respiros

©
4 Respiros

(D)
Sem Respiros




The Challenge

Structure of the practical exercise

- The core box and real core
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The training setup

Groups
defining

their
project
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The real Training

Start with a review of Theory

B ERER wmm

® B~

- Shooting

= | =

- Gassing

L LIS
-
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The real Training

Start with a review of Theory

- Discussion about Defects

Source:
TREINAMENTO PROJETO E PROCESSO COLDBOX
VENTISTAMP - SETEMBRO 2011
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Total Sand Mass Curve - All

Nozzles [-]

Sand Density [-]

Shooting

ReV|ew of the effect of the parameters

g 1)
boaaled .
E é-’!é .{“} p\‘\ st ;-,
S s e L o AR
TRl =X I
i Sy st | S - ‘__ - - l Correlation

1309.82

1196.92

A0S Q5. iro" (0" (oS 5 S
1\ 6\’-95{\\ aRe’ g\ RSP \ sefy &’l?@sp sF-Esg A,ReSP' 2\ geﬂ" 1od°ﬂ 3\Jnh3 7_un\‘\3 1 1unh3 R

2\ 3\

Geometry Grupol -
Activated item [-]

Geometry Grupo?2 -
Activated item [-]

Geometry Grupo3 -
Activated item [-]

Geometry Sopro -
Activated item [-]

1.000
0.875
0.750
0.625
0.500
0.375
0.250
0.125
0.000
-0.125
-0.250
-0.375
-0.500
-0.625
-0.750
-0.875
-1.000

Worst

R

v16_d181
Sand Fraction
2.000s

Best

1

v16_d144
Sand Fraction
0005

4250
40.00
37.50
35.00
32.50
3000
2750
25.00
22.50
20.00
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sand Fraction

Empty
55.00
5250
50.00
47.50
45.00
4250
40.00
3750
35.00
3250
30.00
27.50
25.00
2250
20,00

Sand Fraction

Empty
55.00
5250
50.00
47.50
45.00

z
1

r—iy

Mﬁl‘
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Shooting

Review of the effect of the parameters

Sand Density [-]
ST ST ST o > 1407.66
& & & £ & 1392.61
S S Sy ) § 0 137756
&P &8 & & o 1362.50
&E &E &E &8 § m s
1302.29
t1407. W 128724
[ 1272.18
t1392. W 1257.13
H 124208
t1377.°@  1227.02
| | 1211.97
r1362°0  1196.92
+1347.45
r1332.40
+1317.34
+1302.29
+1287.24
r1272.18
+1257.13
+1242.08
+1227.02
+1211.97
1| Pequeno-Central | 1196.92
1| 6Respiros 1| 12Respiros 1| Pequeno-Central 1421.15
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Max. Adsorbed
‘ r I‘ l Clring Gos
u I g o

Worst

Review of the effect of the parameters =
g b1k e

o | ke o

) b A maty NSNS bl e

é' = '} - 0.2100

o bkl | SsOESS e S ‘ - ‘

S e ey e - G o

. { R s | [ - " - . h Correlation :::z

f . f f fyes

|}
u z
—_ u 1
m [ ] | -
& n
"5 0375 v01_d1as
Y 0 , : . vl 1, Mox Adsorbed Curing G35 G
3 014 _ : 0.02 _ 0.250
A 0.14-| i : . o H i 0.125
) | ! H §
H : ' , n . 0.000
w i = . ’ ,‘__—-—i -0.125
° H i | ! i f . | ! | -0.250 Man. Adsorbed
' : 0 i i Curing G
2 ! : : : f : : ! : . | i i W 0375 e
© H ! | i : ; 1 i i m 0500 B est fmty
. : i g : ; ! ! B 0625
0.044_| i d : . ’ m 0750 o
m 0575 oo
0.147 0 ! . i o 03500
. : . . . : , m 1000 -
— H i X 7 ' B : . 8 03100
n 5 H : , ! 5 g o . i 02500
3 i . 5 . i a - H i 0.2700
g 0 : . : i o g : . i o500
= - B - i ' : : i 02300
] ! . 015 . ! . -0.21 : . 0. -0.48
% o080 X . i X : 02100
o - . : 01900
H . . " 3 ; . 04700
3 8 8 01500
é 01300
s . , 01100
| i | | i i g z
0017 1 ! l | ! ! I [ | | 5 1
\(0S, o Wo: WOS, (05 ‘ ‘ ‘ ‘ S ! —
eggsp‘ Aaes 4 133&?‘ Se‘“ ﬂvxeSP BgesF‘ ARESP\ gem 10405, Ut} Uit yuipnd
1) 2\ g\ A\ 1\ 2\ 3\ al 1T 3\ a\ 1\ 2\ 3\ wﬂw‘wwmm,‘"w“
Geometry Grupol - Geometry Grupo2 - Geometry Grupo3 - Geometry Sopro -
Activated item [-] Activated item [-] Activated item [-] Activated item [-]
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Curing

Review of the effect of the parameters

RS N P~ Lo~
™ ~ = o
Q K &
& & S RE
& & & $E
£ &8 ) &F
T & &L P
&L &L &L &
S8 $5 $& $F
A4 [CA [CA [Chd
v 4| sem v 4 | Sem 4 |nha \Grande—CentraI

1 | Pequeno-Central
1| 6Respiros A | 12Respiros 1| Pequeno-Central
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+0.093

+0.085

+0.076

+0.068

+0.059

+0.051

+0.042

-0.034

+0.025

10.017

0.14

0.14
0.13
0.12
0.11
0.10
0.033
0.085
0.076
0.068
0.059
0.051
0.042
0.034
0.025
0.017
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MAGMA




Exercise

Definition of nozzle and vents

. ¥ - % .
o = "
— < E >
1w R =
SR ]
1. Sopro 3. BgspUgs Grupo 2
Coldbox — Teoria, Simulagdo e Prética @
R 12 Respiros
Cada grupo deverd desenvolver o projeto de pontos de sopro & respircs. O objetivo desta
atividade & propor a condigio ideal para o sopro & 3 gasagem do macho, obtendo o macho ®
com 3 melhor compactagio & melhor gasagem em um setup vertical. 8 Respiros
Havers posicdes de respiros mandatérias e outras que podem ser alteradas, assim como 3
alternztivas de sopro. 2. BgsRirgs Grupo 1 (©
As condigdes genéricas de processo sdo: I ( 4 Respiros
sistema Coldbox - l |
Granulometria de 50 AFS com 1% de Resina (Parte | I somadas) 12 Respiros - )
condicdes de areia excelents ® ¢ © Sem Respiros
Press3o de sopro (no puim3o): 3 bars I
Umidade controlada, para uma boa fluidez
I 4. Respirgs Grup:
As seguintes alternativas devem ser preenchidas: ]
1 Sopro: selecio de 1 das 3 alternztivas de sopro 8 Resgiros - .. ™
2. Respiros: o L r 4Linhas de Resgiros
3 Fixo Respiros j3 pré-definidos !
b. Grupo1: Selecdode 1das4 Opdes B B I
¢ Grupo2: Selegio de 1 das 4 Opgdes d I i
d. Grupo3: Seleg3o de 1das4 Opgdes (<] ! -
4 Respiros ®
* [ Y 3 Linhas de Respiras
® © -
I
(©
Sem Respiros l B . 2 Linhas de Respiros.
o
3 ® © —
b £
1 Linha de Respiros
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Exercise

Production
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Exercise

Results

w16_d139
Sand Fraction
20008

10.10.2024

‘Sand Fraction

Max. Adsorbed
v Curg Gas

empty
0.3900
03700
0.3500
03300
03100
0.2900
0.2700
0ason
0.2300
02100
0.1900
01700
01500
0.1300
01100

Z
r

WOl dlis

Dyce 1, Max. Adsorbed Curing Gas G
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Exercise

Results

10.10.2024

‘Sand Fraction

Max. Adsorbed
v Curing Gas
d

D/dzl Max. Adsorbed Curing Gas G
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Exercise

Results

‘Sand Fraction

Max. Adsorbed
v Curing Gas

vi6_dild
Sand Fraction Empty
2.000s
03900
03700
03500
03300
03100
0.2900
02700
02500
02300
02100
0.1900
04700
0500
01300
01100
z
r
w01_d11a

Dyce 1. Max. Adsorbed Curing Gas G
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Exercise

Results

@
g

M NN WM e E R EEnn e O =
SRENSREISRENS G + 3

4 ”E!SSSSSSBSESSSSE E,

E

w1142

z
,
Cyele 1, Max. Adsarbed Curlng Gas
e mdSma
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Exercise

‘Sand Fraction

Empty

55.00

5250

50.00

47.50

45.00

4250

40.00

3750

35.00

3250

30.00

2750

25.00

2250

20.00

z
x
16_d96
Sand Fraction
z "
01700
0.1500
01300
0.1100
14
¥

wO1_d96

Cyele 1, Max. Adsarbed Curlng Gas

i mAGma
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At the end

AUTOMATIC

FOUNDR

SOPRADORAS COLD BOX

27 10.10.2024 | Workshop Core Making Processes | International MAGMA User Meeting 2024 | Frankfurt




28

Conclusion

- Investing into education and deep understanding of the phenomena is important.

- Beside the theoretical foundation, practical connection improves the learning
process

= It's important to know:
How to turn a problem on and off!

- Vents placed on the wrong position cause the biggest damage!
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Thank you for
your attention.



