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Division Flow Control - Oerlikon HRSflow

Polymer Processing Solutions Division

. o s A key enabler for a sustainable polymer
Division Flow Control processing industry with a focus on manmade

Oerlikon HRSflow fiber plant engineering and flow control
equipment solutions.
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Division Flow Control - Oerlikon HRSflow

Our Worldwide presence
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3 production plants ( Europe, America, Asia)
1035 employees worldwide «

52 branches worldwide .
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FLEXflow Strategy for a Tandem Injection Molding

Target: optimize family mold process

oulding
novation

Different thickness

Different geometries

Different injection type

/

Different weights

Different process
parameters
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FLEXflow — Flow Control Solution
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What - servo-driven valve gate system with an advanced
control unit to set and monitor the valve pin position.
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FLEXflow — Flow Control Solution

e

What - servo-driven valve gate system with an advanced
control unit to set and monitor the valve pin position.

Goal - obtain accurate pressure and flow rate control.
Eliminate hesitations, pressure lines, flashes..
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FLEXflow — Flow Control Solution

e

What - servo-driven valve gate system with an advanced
control unit to set and monitor the valve pin position.

Goal - obtain accurate pressure and flow rate control.
Eliminate hesitations, pressure lines, flashes..

How - independent adjustment of each valve pin with
precise control of stroke and force during opening and
closing
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FLEXflow — Flow Control Solution

e

What - servo-driven valve gate system with an advanced
control unit to set and monitor the valve pin position.

Goal - obtain accurate pressure and flow rate control.
Eliminate hesitations, pressure lines, flashes..

How - independent adjustment of each valve pin with
precise control of stroke and force during opening and
closing

Results 2 control weld lines positions
-> control pressure drop on sequential system
-> reduce hesitations and accelerations
- reduce pressure lines
- balance family mold,

—> control pressure distribution on tandem
injection molding...
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Case study

Project:
4 cavities (2+2).
Different thickness between cavities.
Different geometries.

16 injection points (8 drops on cold runners, 8 drop on the
part).

Customer constraints:
Injection sequence.

Process parameters (melt temperature, mold temperature,
packing pressure).

Clamp force limit 1800 tons.

Target:
Demonstrate the FLEXflow efficacy for tandem injection.
Optimize the process finding the best solution.
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Preprocessing — mesh

Rung.
Mool

System Mesh:

HRS Hot runner system: 16 drops, conical valve gate,
FLEXflow.

Preferences
General Solid
2 Surface mesh
Unit and Number [Z]] Turn on curvature-based refinement (degree 15~45)
Default seeding type switched from Uniform to Auto fine-tuning
. | Mesh
80,00 Moldex3D Boundary layer mesh
Render Mesh Quality Maximum boundary layer count (5~11) D
eDesign [+ Bias boundary layer mesh thickness
Solid Lurve runner/cooling channel mesh
T d t l t t l d . . d Generate hexa-based solid mesh
O a I I “ Va Ve ga e Con ro url ng openlng an Displa Generate stroke and pin solid mesh for valve pin movement simulation
Clos”‘]g: Customized [\ Automatically fix curve defect
2 Others
Information

[ Automatically check mesh defect

Enable option "Generate stroke and pin solid
mesh for valve pin movement simulation”.

1| Allow bad jacobian elements

Allow non-matching faces

El Keep matched faces during gate rebuild

Create moldbase and cooling channels during Final Check

[] Use auto-grid mesh in cooling system

40.00 mm Moldex:
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reprocessing — mesh

Rung.
Model

System Mesh:

HRS Hot runner system: 16 drops, conical valve gate,
FLEXflow.

Filling/Packing_Me|
Time = 5.39

Mex

Preferences
General Solid
- Surface mesh
Unit and Number [Z] Turn on curvature-based refinement (degree 15~45)
[ Default seeding type switched from Uniform to Auto fine-tuning
- | Mesh o
80.00 m Moldex3D Boundary layer mesh
Render Mesh Quality Maximum boundary layer count (5~11) El
eDesign Eﬂ Bias boundary layer mesh thickness
Solid Lurve runner/cooling channel mesh
. . . [¥ Generate hexa-based solid mesh
To admlt Va l've gate Contro" durlng openlng and ”D'ﬂ“ﬂ-/’ IT_f: Generate stroke and pin solid mesh for valve pin movement simulation
Clos"‘]g: Customized [\ Automatically fix curve defect
2 Others
H ”» H H Information [ Automatically check mesh defect
Enable option "Generate stroke and pin solid =
A . . 9 1| Allow bad jacobian elements
mesh for valve pin movement simulation”. 9] Allow non-malching faces

OEO

Keep matched faces during gate rebuild

Create moldbase and cooling channels during Final Check

Use auto-grid mesh in cooling system
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Preprocessing — mesh

Symmetry has been used to reduce model size and analysis
duration.

ﬁ]Setrunnersymmetryconfiguratiun X ¥

Runner symmetry configuration
Type |12 =
Layout _'Z .'.-
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Single cavity optimization: first cavity

Run 10
Filling/Packing_Melt Front Time
Time = 26.492 sec (EOP)
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Single cavity optimization : second cavity
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Run 11
Filling/Packing_Melt Front Time
Time = 26.232 sec (EOP)
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Single cavity optimization: second cavity

Run 11
Filling/Packing_Meit Frant Time
Time = 26.232 sec (EOP)

Filling/Packing-Sprue Pressure

60.000
[sec]
Max v 4,282
3711 48000
Filling/Packing-Moving Surface
18.000 A
14.400 —
Valve Gate 3
~~ Run 11 : mesh rada bilanciato(Copy of Run 9) (MPa)
10.800 —
1 1
43.200 54.000
36
7.200 — 2’ sa8
7000mml_ | Moldex’ E 70.00 mm Moldex3D X 33
Fillingi/Packing-Clamping Force
Filling/Packing_Max. v
Time = 3.600 —| ;
Run 11 : mesh rada bilanciato(Copy of Run 9) (mm) + mesh rada bilanciato(Copy of Run 9) (Ton(m)) :  972.963
= Valve Gate 1
—— Vahe Gate 2
—— Valve Gate 3
0000 T T T T |
0.000 10.800 21600 32.400 43.200 54.000
Time (sec)
k4
shy 0
o
10000mm L | Moldex3D e
6.943 e
200.000
4.960
~~~ Run 11: mesh rada bilanciato{Copy of Run ) (Ton{m))
2.976
0.000 ) T T 4 2 T 1
0.000 21.600 Y 32.400 y:’ 43.200 54.000
LERE Time (sec) 36
Min 0.000SE Z(y 358
i, o 7000mmL___| Moldex3D 3
7o00mml____ | Moldex3D X 33




Moulding
Innovation
Day 2024

_|._

Single cavity optimization: second cavity

Run 11
Filling/Packing_Melt Front Time
Time = 26.232 sec (EOP)

Isec]

Max vy 4.282

a1

3.140

2569

1.998

H1427

' 358
7000mmi___ ) Moldex3D % s

Run 11
Filling/Packing_Max. Volume Shrinkage
Time = 26.232 sec (EOP)

%1
Max vy 14.879
12.895
10011
8.927
6.943
4.960
2,976

0.092

i M 0.000

36
) 38
To00mmi__ | Moldex3D &

60.000

48.000

36.000

ity

g Tempasture

100 - 40296 s et Pt

7000mm |1 Moldex:D

201500

- femsm

emsis

Filling/Packing-Sprue Pressure

~—— Run 11: mesh rada bilanciato(Copy of Run 9) (MPa)

400.000 —|

200,000 |

0.000

° 32400 (ﬁ" 8200 54.000

e L8 L0 36
‘(V 358

70.00 mm Moldex3D X 33

Filling/Packing-Clamping Force

A

| Time (sec): 4823
~ Run 11: mesh rada bilanciato(Copy of Run 9) Toniim)

972963

~—— Run 11: mesh rada bilanciato{Copy of Run 9) (Ton(m))

0.0

T T )
32400 43200 54.000
° /

T
21,600

e (0] 36
zy

358

70.00 mm Moldex3D €x 33




Moulding
Innovation
Day 2024

_|._

Different injection strategies

Balanced injection

Tandem injection: delaying smallest cavity.
Option 2

Tandem injection: delaying biggest cavity.
Option 3

oD O
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Estimated clamp force trend

Estimated Clamp Force Trend
1800

74

71

68

65

) 62
o
o
=) 59
)]
£ 56
uc-z_ 800
£ 53
f_D
o 600 50
400 =@
44
200
41
0 38
-10 -8 -6 -4 2 0 2 4 6 8 10
Delay [s]

=@=option2 =@=option3



Moulding
Innovation
Day 7074

+
Estimated clamp force and cycle time trend

Estimated Clamp Force and Cycle Time Trend
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Estimated clamp force and cycle time trend

Estimated Clamp Force and Cycle Time Trend
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The cycle time trend is different between the two options due to the difference in thickness between the two cavities.
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Option 1: Balanced filling with FLEXflow

Balance filling: first nozzles on both cavities open at
start of injection

Different FLEXflow settings on nozzles guarantee a
balanced filling without hesitations.

Shorted cycle time

Clamp force near the limit

Estimated Clamp Force and Cycle Time Trend
1800
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68

65

62

59
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53
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50

Delay [s]

=@=option2 =@=option3 =gd=option3_cycletime =fy=option2_cycle time

Cycle Time [s]
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Option 1: Balanced filling with

Moldex3D

080

Max

3501 [l 3482

Min

socomml___ | Moldex3D

¥

Run9

ing/Packing_Max. Volume Shrinkage
Time = 26.319 sec (EOP)

%]
16.409

14.221

7.657

5.470

3.282

1.004

0.000
30

2 y 358
& e

1800.000 —,

1440.000

1080.000 —

720000

360.000 —

0.000

Filling/Packing-Clamping Foree

_| Time (sec): 5,192

~—— Run9:meshrada bilanciato (Ton(m)):  1735.739

Run9

Filling/Packing_Melt Front Time

Time = 26.319 sec (EOP)

Max

[sec]
4.369

3.786

3.204

2.621

2.039

~— Run9:mesh rada bilanciato (Ton(m)}

0.000

T
9.600

Time (sec)

T
38.400

10000mm|___ | Moldex3D

1
48.000

2
z

Y asq

X 65



Moulding
Innovation
Day 2024

+

Option 1: Balanced filling wit
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Option 2: Open first cavity with a delay

First cavity open after 3.5s from the beginning of filling.

Specific FLEXflow settings on each nozzles permit to
control holding phase of biggest cavity during the filling
of the smallest one.

Optimisation of cycle time as the thicker cavity is filled
first.

High delay to significantly reduce clamping force

Estimated Clamp Force and Cycle Time Trend
1800
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53
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600 50

0 38
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=@=option2 =@=option3 =gd=option3_cycletime =fy=option2_cycle time

Cycle Time [s]
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Option 3: Open second cavity with a delay

First cavity open after 3.5s from the beginning of filling.

Specific FLEXflow settings on each nozzles permit to
control holding phase of biggest cavity during the filling
of the smallest one.

Longer cycle time as the thicker cavity is filled with a
delay.

Lower delay than Option 2 to significantly reduce
clamping force

Clamp Force [tonne]

-10

Estimated Clamp Force and Cycle Time Trend
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0 2
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Cycle Time [s]
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Clamp force estimation

OPTION 1 OPTION 2 OPTION 3 FINAL OPTION

Balance filing Open first cavity with a delay Open second cavity with a delay Open first cavity with max delay
Opening delay=0 Opening delay=3s Opening delay=3s Opening delay=10s
Clamp Force Estimation Clamp Force Estimation Clamp Force Estimation Clamp Force Estimation
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Clamp force estimation

OPTION 1
Balance filing
Opening delay=0

Clamp Force Estimation
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OPTION 2

Open first cavity with a delay

Opening delay=3s

Clamp Force Estimation
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OPTION 3

Open second cavity with a delay
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Opening delay=3s

Clamp Force Estimation
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Open first cavity with max delay
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FINAL OPTION

Opening delay=10s

Clamp Force Estimation
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Final option: Open first cavity with a max delay

Estimated Clamp Force and Cycle Time Trend
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Find the best situation to reduce clamp force and
reduce clamp force as much as possible.
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First cavity open after 10s from the beginning of filling. 0 a8
-10 -8 -6 -4 -2 0 2 4 6 8 10

Specific FLEXflow settings on each nozzles permit to Delay [s]

control holding phase of biggest cavity during the delay

and duringthe filling of the smallest one. =@=option2 =@=option3 =gd=option3_cycletime =fy=option2_cycle time

Cycle Time [s]
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Final option: Open first cavity with a

n
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Filling/Packing-Clamping Force

Final option: Open first cavity with a max delay
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Final option: Open first cavity with a max delay
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Conclusion

= FLEXflow technology:

= Permit to control holding phase for each cavity with a tandem injection
molding.

= Permit to control the flow rate of every single nozzle to move the weld
lines.

" Tandem injection molding
= Permit to optimize process setting for each cavity.
= Permit to reduce total clamp force.






