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Form Srl in short: 
 

 HPDC dies 
 Since 1980 

 35 employees 
 4.4 M€ turnover 

 3500t max 
machine size 

 Flow3D-CAST  
user since 2012 



Overall dimensions 120x120x100mm 

General thickness 1.5mm 

6 cavities die 

 

 

Magnesium thin walled-casting 
Optimization of gate design 



Cold joints here 

 



Air entrainment here 

 



Simulation setup:  
- Symmetry plane X=0  

- Nr.2 venting valve 

- Volume flow rate boundary in 
Zmin 

- Size of cells 0.6mm 

- Nr. 424k Fluid sub-domain cells 

-Duration: 1h 55 min 

-Budget: 14 simulations 

 

 



Optimization Input:  

Gate angle 

 



Optimization Output:  
 
Into blue sampling volume: 
-Solidified fraction volume 
 
Into all sampling volume: 
-Entrained air mass 
 
 



Optimization Workflow:  

 

 



Optimization Results:  

 

 



Optimization Results:  

 

 



Optimization Results:  
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Optimization Results:  

 

 



Optimization Results:  

 

 



Optimization Results:  

 

 



Optimization Results:  

 

 



Optimization Results:  

 

 



Initial Result: Optimized Result:  

 

 



Overall dimensions 80x60x40mm 

General thickness 1.9mm 

8 cavities die 

 

 

Magnesium thin walled-casting 
Optimization of runner design 



Different filling time 

 



Simulation setup:  
- Symmetry plane X=0  

- Outflow boundary in Xmax 

- Metal velocity boundary in Ymin 

- Size of cells 2mm 

- Nr. 34k Fluid sub-domain cells 

- Duration: 3 min 

- Budget: 50 simulations 

 



Optimization Input:  

- Main runner angle 

- Secondary runner stretch 

 



Optimization Output:  
 
- time of first fluid arrival on 4 probes 
 
 



Optimization Workflow:  

 

 



Optimization Results:  

 

 



Initial Result: Optimized Result:  

 

 



Aluminum casting 
Optimization of gate design 

Application:  

professional squeezer base 



Mirror-Polished 
Risk of: 
Cold drops 
Air porosity 
Cold joints 
 



Air entrainment 

Solidified fraction 

 



Simulation 
setup:  
- Symmetry plane X=0  

- Metal velocity 
boundary in Ymin 

- Size of cells 
•Main block 1.5mm 

•Block at gates 0.75mm 

- Nr. 238 k Fluid sub-
domain cells 

- Duration: 1h 15 min 

- Budget: 7 simulations 

 



Optimization Input:  
- Gate thickness (1.6 ÷ 4mm) 

 

 

 

 

Constraint:  

- constant gate section = 450mm2 

→change of gate  length from 40° to 90° 

 



Optimization Output:  
 
Into sampling volume “skin”: 
- Entrained air mass 
- Solidified fraction volume 
 
 



Optimization Workflow:  

 

 



Optimization Results:  

 

 



Our choice: Optimized Result:  

 

 



Our choice: Optimized Result:  

 

 



Idea to improve Optimization:  
 
To implement into IMPROVEit a new 
node using Flowsight post processing 
to calculate the volume of the 
isosurface with  
Entrained air mass conc. > 1 
 
 
 

Volume? 



Aluminum vacuum casting 
Optimization of die design 



Air entrainment 



Deformation 



Gate optimization 
Simulation setup:  

-Metal velocity boundary in 
Zmin 

- Size of cells 
•Main block 1.5mm 

•Block at gates 1mm 

- Nr. 632 k Fluid sub-domain 
cells 

- Duration: 1h 40 min 

- Budget: 20 simulations 

 



Gate optimization  

 
Input (PTC Creo 5):  

- 9 gates angle (5° ÷ 25°) 

 

 

Constraint:  

-Gates position 

- constant gates total section = 680mm2 

 

5° 25° 



Gate optimization  
 
Output:  
 
Into sampling volume: 
-Entrained air mass 
 

The external flange is out 
of the sampling volume 
because here we can 
easily remove air using 
overflows 
 
 



Gate optimization Workflow:  

 

 



Gate optimization Results: 

  

 

 

Best Result 

Worst Result 



Worst Result:  Best Result: 

 

 



Worst Result:  Best Result: 

 

 



Runners optimization 
1st phase simulation setup:  

-Filling simulation of the 
chamber up to active simulation 
control probe 

-Optimized slow shot plunger 
speed 

- Size of cells 
•Shot sleeve 3x3x5mm 

•Runner/gates 2mm 

- Nr. 190 k Fluid sub-domain 
cells 

-Duration: 14 min 



Runners optimization 
2nd phase simulation setup:  

-Restart from 1st simulation 

-Acceleration of plunger speed 
to 3.5m/s in 0.02s 

- Size of cells 
•Shot sleeve 3x3x5mm 

•Runner/gates 2mm 

- Nr. 190 k Fluid sub-domain 
cells 

- Duration: 6 min 

- Budget: 20 simulations 



Runners optimization  
Input (PTC Creo 5):  

-8 side runners angle (0° ÷ 14°) 

-2 central runners angle (17° ÷ 30°) 

-2 terminals length (0-20mm) 

 

 

 

14° 0° 

0mm 20mm 30° 17° 



Minimum Range: 

-8 side runners angle 0° 

-2 central runners angle 17° 

-2 terminals length 20mm 

 

 

Maximum Range: 

-8 side runners angle 14° 

-2 central runners angle 30° 

-2 terminals length 20mm 



Runners optimization  
 
Output:  
- time of first fluid arrival 
on 9 probes 
- entrained air mass conc. 
 



Runners optimization Workflow:  

 



Runners optimization Results: 

  

 

 

Best Result 



Initial Result:   Best Result: 

 

 



Initial Result:  Best Result: 

 

 



Cooling optimization 
TDC simulation setup:  

- All circuit in the cavity with the 
same temperature T=80°C but 
different flow (HTC) 

- Nr.6 cycles starting from die at 
200°C 

- Restart from previous filling 

- Size of cells 2mm 

- Nr. 6.7M Solid sub-domain cells 

- Duration: 55 min 

- Budget: 24 simulations 



Circuits HTC optimization  
Input:  

-15 HTC (0 ÷ 5600 W/m^2 K) 

 

 

 



Circuits HTC optimization  
Output:  

-22 probes to measure wall 
temperature 

 

 



Circuits HTC optimization Workflow  
 

 



Circuits HTC optimization results: 

  

 

 

Best Result 



Initial Result:  output 12.3 °C Best Result: output 10 °C 

 

 



Initial Result:  output 12.3 °C  Best Result: 

 

 



Idea to improve Optimization:  
 
To have as new statistics output from 
Flow3d / Flowsight computed into all 
sampling volume ( like average 
temperature, standard deviation etc..) 
instead of punctual control gived by 
probes 
 
 
 



Conclusions 

•Automation of design-simulation-interpretation-correction loop  

→ saving of design time 

•The choose of correct outputs is crucial 

→ more output from Flow3d / Flowsight could help 

•Greater is the number of simulation, best will be the result 

→computation time 

•More complete is the model, more reliable will be the result 

→computation time 
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