HIGH DYNAMIC VACUUM CONTROL

Revolutionizing Aluminum Casting - The
Introduction of ROBOCAST V for Greater Efficiency



FILL your future

Founded 1966
1000 employees

210 million Euros in annual sales

Competence Centers

Automotive

Aerospace

Sports

Construction and housing
Renewable energies

Specialist machine engineering




Competence Center Foundry Technology

Simulations

Core automation

Casting plants

Cooling plants

De-coring plants

Raw part machining plants
Automation solutions
Customized special solutions
Offline programming
Cybernetics

..for aluminum and iron casting



ROBOCAST V — DEVELOPMENT’S MOTIVATION

ROBOCAST V

Manual Pouring Automated Pouring




ROBOCAST V - DESCRIBED PROCESS

System advantages:

Intake Phase

Dosing Phase

 Intake Phase
- Controllable intake
- Reduction of oxide due

to inert operating gas
2 . - No external filling ladle
| N
ia \\\? - High thermal isolated
i | reservoir

« Dosing Phase
- Laminar flow into the
gates
- Filling quantity
parametrizable
Mold to be - No drop of molten
Filled aluminum

Nitrogen Nitrogen

k///:// 2 voren

e Furnace




ROBOCAST V - DOSING PROCESS

e Manual Pouring — ~#* [ ROBOCAST V Pouring
. - Waterfall effect |~ - No waterfall effect
- * High turbulence * Calm free surface before
" before gates gates
N : «  High temperaturey-- «  Minimizes temperature
loss L loss
- - Not controllable .. « Controllable pouring

i pouring « High process consistency
L—’-f' « Poor process [ :

““ " J consistency ; ﬁ



Evolution in energy efficiency and operator comfort

ROBOCAST V
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FILL GOAL

The goal for of the company Fill is to replace conventional pouring method of aluminum alloy with the
ROBOCAST V.
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USE OF MAGMASOFT IN THE
DEVELOPMENT PROCESS




OPTIMIZING THE INTAKE
PROCESS OF MOLTEN

ALUMINUM
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IDEAL COMPONENTS TEMPERATURE — WARM UP PROCESS
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p[mbar]

INTAKE PROCESS - SIMPLIFY MESHING

vel[m/s]

Options

Mesh for solver 5

[] Generate core

Mesh Size

Number of cartesian cells 31,127,047 | Mumber of cartesian cavity cells 21,676,858

I Edit Filter of database Project exemple_IC

Dala  Edt  Memo Help

Filter: RCV_KAPPE_Delta-p

Filler Parameters
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INTAKE PRESSURE CURVE — RESORVOIR FILLING
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END RESULTS — COMPARISON WITH CASTING LADLE FILLING

Absolute Velocity
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OPTIMIZING THE DOSING
PROCESS OF MOLTEN

ALUMINUM
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FIRST TUBE GEOMETRY
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OPTIMIZATION MAGMA® Autonomous Eng.
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INITIAL DOSING PROCESS - Restrict customer geometry
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FURTHER OPTIMIZATION FOR FILLING TUBE CAP
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PROCESS SIMULATION WITH

ROBOCAST V




VIDEO ROBOCAST V — OPERATIONAL
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SETUP FOR FILTER CONTROL MAGMASOFT®
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CONVENTIONAL FILTER CONTROL (Filter.ctrl)
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IMPROVING CONVENTIONAL FILTER CONTROL
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Discrete Tube Geometry

By: Edmundo Oliveira 637 ID’s 1

Filter ONJOFF ——Ap = } Ap o:

0.4 1.4 2.4 3.4 4.4 5.4
Time [s]

MassFlow_Single_Steuerung

MassFlow_Double_Steuerung
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PROPORTIONAL FILTER vs CONV. FILTER

Filter Prop. Filter ON/OFF Filter Prop. Filter ON/OFF Filter Prop. Filter ON/OFF
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FILLING SIMULATION

Absolute Velocity
mis 0.000

071 0.143 0214 0.286 0.357 0.429 0500 0571 0.643 0.714 0.786 0.857 0.929 1.000 Empty

7 run - Editor — [u] x
Dotei Bearbeiten Format Ansicht Hilfe

20 cycle=1 »> Step=7824 (7839)
23 cycle=1 »> Step=7825 (7848)
4 cycle=l >> Step=7826 (7841)
27 cycle=1 »» Step=7827 (7842)
29 cycle=1 >> Step=7828 (7843)
31 cycle=1 »> Step=7829 (7844)
34 cycle=1 »» Step-7830 (7845)
37 cycle=1 »» Step=7831 (7846)
39 cycle=1 »» Step=7832 (7847)
42 cycle=1 »> Step=7833 (7848)
44 cycle=1 »> Step=7834 (7849)
46 cycle=1 >> Step=7835 (7858)
48 cycle=1 »> Step=7836 (7851)
50 cycle=1 >> Step=7837 (7852)
52 cycle=1 »> Step=7838 (7853)
cycle=1 »> Step-7839 (7854)
58 cycle=1 »» Step=7848 (7855)
80 cycle=1 »» Step=7841 (7856)
92 cycle=l »> Step=7842 (7857)
04 cycle-t ) Step7883 (7858) T
04Feyclem] Fa# Filters SwitchOn: Time

o

3797
.3805
3813

v
®

77 (0.3877) (=] _Fil
10.387659

4] cycle=1 #4# Filter #143 (Filter, ID
04) cycle=l ### Filter 4259 (Filter, ID
84 cycle=1 #4# Filter #385 (Filter, ID
0l cycle-1 #4# Filter #513 (Filter, ID
84f cycle=1 #4# Filters SwitchOff: Time = 10.387659

04 cycle=1 #4# Filter #125 (Filter, ID
oal cyc1e-1 #a4 Filter #132 (Filter, ID

=1 B Filter #145 (Filter, ID
1 ## Filter #258 (Filter, ID
=1 #4 Filter #383 (Filter, ID
=1 #H Filter 4398 (Filter, ID
=1 Filter #512 (Filter, ID

e Filter 4515 (Filter, ID
T 5> step=78id (7859) T1

885 (10.3885)[5]:

86 cycle:
89 cycle=1 >> Step=7845 (7860) Time=6.3892 (10.3892)[s]: Filled-21.88%

11 cycle=1 >> Step=7846 (7861) Time=6.390@ (10.3900)[s]: Filled=21.88% .
< >

Zeile 1, Spalte 1 100%  Windows (CRLF)  UTF-8

vio
Cycle 1, Pouring, Absolute Velocity
14.3005, 70.84
X-Ray: on, range [0.00, 1.00) m/:
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Control Filter Validation

Heigth [mm]| Filter StewDep Time  Status  Filter StewrDep Time Stotus | Filter StewrDep Time Filter SteuwrDep Time Filer SteurDep Time iiter SteurDep Time « _Statuz  Filter StewrDep Time _Statuz | Filter StewrDep Time
35 3 13 a4 3 13 T 165 3 3 T 3 410 T 3
1319 2 T 1319 L] 1313 1319 T 1319 166 T 1313 1319 1319 T 403 J € 1319
13.38 13.38 13.38 13.38 ek 1338 %7 i 1338 1338 13.38 T 405 T
1357 1351 1357 1357 T 1357 168 T 13.57 13.57 T 401 T
13.76 13.76 1316 13.76 T 13.76 163 T 13.76 13.76 T 406 T
13.95 13.95 13.95 13.95 T 13.95 170 T 13.95 13.95 T 405 T
1 114 101 114 T M moloT 1014 " T tw04 T
14.33 T 403 T
ilter Control Table INITIAL CONDITION 1052 T w02 T
Fiter | _oep | Time | Acion T T
2 T 005 OFF CHECK GEOMETRY CHECK GEOMETRY REFERENCY SIPHON | T s
3 T 0.05 OFF Outlet |innerFlow |Innerwall|inlet Outlet | s 2 1 T %
- .G EQ METRY E’ 15.66 a4 T T
4 T 0.05 OFF 247 83 165 1 165 83 247 ON TS LS T 58S 215 T T
T 604 2 T T
5 T 0.05 OFF 248 2 166 2 166 84 28 1623 a1 T T
6 T 0.05 OFF 29 85 167 |3 167 85 249 s g0 1 T X
16.61 a3 T T
7 T 0.05 OFF 250 86 168 |4 | 168 86 250 163 280 T T
16.93 281 T T
8 T 0.05 OFF 251 87 169 |5 | 169 87 251 e w2 T T
137 283 T T
1156 284 o b
285 T T
® : 206 T T
L T 6B 281 T T
A 18.32 288 T T
D ETA I L T B 283 T T
T ®1 230 T X
T 18.83 29 T £
T 19.08 292 T T
-~ T 1927 293 | o T
T 19.46 294 & T
T 16s 25 T T
T 195 236 T T
T 2008 21 T T
T 202 298 T T
T 2041 293 o T
T 206 300 4 T
2038 s2 T T
T an %03 T T
T 2w S04 T T
T 2155 305 T T
i 2174 306 : i T
T 2193 301 T T
T | 2202 308 T T
T 23 309 T T
T 2 a0 T T
— T 2263 an T T
S 7 — — Er 22388 312 T T
t‘f 2301 313 T T
kT 23.26 314 T T
’»»T 2345 315 T T
BT 256 a6 T T
IT 2083 3 T T
ET 24.02 318 T T
T 2421 319 T T
4 244 320 T T
T 2453 321 . T
T 2478 322 T T
T | aasr %28 T T
T %% s24 T T
T a3 ss T T
T s 326 T T
2 i il b L



PRODUCT MARKETING




SHOT-SLEEV FILLING
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TILT-CASTING & Multi Injection Points
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INVESTMENT CASTING

: TEMPERATURE
[ - LADLE ROBOCASTV []..,

685.4 677.5

677.1 670.0

668.9 662.5

660.7 655.0

i 13" w | | CASTING CELL — CONCEPT FROM FILL
M :/ﬁ'/:‘.’z W G,‘ 33



If you are seeking the best solution,
shape your future with Fill

This is strictly confidential informatior  or bu |r‘1'és'§§‘s
They are subject to the provisions of the Federal Act against Unfair Competition 1984 - UWG and must be treated-as strictly confidenti



CONTACT INFORMATION

Edmundo Oliveira
Wissenschaftliche Mitarbeiter / Research Engineer F&E / R&D

edmundo.oliveira@fill.co.at
www.fill.co.at

Norman Prakelt
Produktmanagement / Product Manager KCG / CCF

norman.praekelt@fill.co.at
www.fill.co.at
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