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Low Pressure Molding Strategies

> Traditional Injection Molding has several T ’
challenges :
- High pressure / clamp tonnage
- Abrupt & sensitive transition between Fill &
Pack
- Too many independent variables to adjust

« REQUIRES MANUAL TWEAKING OF THE
PROCESS ON THE FLOOR

> Sensor feedback strategies

- IMFLUX

» Uses a low constant pressure filling with a
sensor feedback to pack the material as it
flows

- De-coupled Il

* Modulates the flow rate late in the filling
based on cavity sensor information to allow
packing to apply earlier in the process
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What is iMFLUX?

) Low Constant Pressure

LOW GreenCUrve THE GREEN CURVE
Constant : .
Lower e iMFLUX Molding
Pressure Control
o
2 * Real Closed Loop
o
a * Adaptive
E * Autonomous
= * Shot to Shot Consistency
* Meaningful Sustainability Solutions
Faster
/_Cycle \
Fill ‘ Pack Cool ‘
Fill/Pack /Hold (Single Phase) Cool
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How does iMFLUX Process work?

® PFA is a pressure change factor that can be used to increase or decrease the melt pressure in
response to cavity pressure values.

® PFA is a multiplier of cavity pressure that creates a melt pressure change

—— Hydraulic Pressure
— Flow Rate
— Cavity Sensor Pressure

(»]
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Key parameters for iMFLUX simulation setup

> Need to know the lowest pressure required to get a full shot

> IMFLUX variables:
- Minimum filling pressure ( target pressure )
- Virtual sensor location
- PFA value
- Initial flow rate
- Approximate machine time constant
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Case Study - iIMFLUX
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IMFLUX vs Conventional Velocity
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Case Study - iIMFLUX

Packing - Sprue Pressure

120000 — |
- 104 Mpa 37% reduction of peak melt
pressure
90.000
I 65 Mpa
.r 1
¥ : _______ — — — —_—
60.000 —'| | » \
30000 - | '|
ke IMFLUX
: \ | T ™Ea 1 conventional
0.000 ) r , r I :
ﬂ.ﬂq ﬂ.ﬂm 2.000 4.000 6.000 8.000 10.000
Time (sec)
ﬁgrce(;rnetcerr]wtssyas :ee gr?s?;lulé?.asl p(i(c))\%ir:\ggh;?/azr?aznsty’y!gl(ljuecj(iigaAnl)ll \C\i/grrgsn';;f)?:wee?éhantability, accuracy, completeness, or fitness for purpose, or representation for which CoreTech System Co., Ltd. assumes any legal responsibility. MOIdeX3D



Case Study - iIMFLUX

IMFLUX process Conventional process

[MPa] (MPa]
47.751 47.751
41.385 41.385
35.018 35.018

28.651 28.651

22.284 22.284

15.917 15.917

9.550 9.550

3.183 3.183

- Min 0.000 Min 0.000

16% Reduction in Cavity pressure
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Case Study - iIMFLUX

IMFLUX fill pattern
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Case Study - iIMFLUX

Flow-Induced Residual Stress
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Case Study - iIMFLUX

IMFLUX Benefits (Actual)

41% Reduction in Melt Pressure
46% Reduction in Cavity Pressure
3% Weight Reduction

8.75% Cycle Time Reduction

50% Increase in Cavitation (32 to 48 - Tonnage @ 750)
35% Tonnage Reduction (750 to 500 - Cavitation @ 32)
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De-coupled Il
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What is Decoupled lll (RJG)

* Fill to 80-90% of the parts
» Pack to a set cavity pressure
* Use hold time to maintain needed pressure in mold until gate seal (if needed)

HIGH — Hydraulic Pressure
— (Gate Sensor Pressure
—— End of Fill Sensor Pressure

PRESSURE

TIME
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Important Parameters to be Determined for Decoupled llI

1) When should the flow rate be dropped?
2) How much should the flow rate be dropped by?

3) Where is the sensor located in the geometry to specify switch to constant pressure
stage?

4) What pressure should be used to determine when the switchover occurs?
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Case Study - Decoupled Il

> Geometry

A

A

277mm

v

233mm

v

108mm

Model Details

Mesh Type

Solid Mesh Element Co...
Part

Hot Runner

Moldbase

Cocling Channel

Surface Mesh Element...
Part

Dimension

Part

Mold

Projection Area

In Parting Direction (X)
Volume

Part

Hot Runner

Solid

2,194,968

406,654

23,296

1,504,538

260,480

60,836

60,836

mm
276.80x233.33x108.00
1068.10x1068.10x1068.10
cm?

166.125
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257.36

20578
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Case Study - Decoupled Il

> Result
- Check log file, VP is after 100% filled

= Decoupledlll_Sample_Project04.1gi

Filing-Sprue Prossure _
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Case Study - Decoupled Il

> Sprue Pressure comparison with regular IM > Clamp Tonnage comparison with regular IM

Sprue Pressure Clamping Force
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Case Study - Decoupled Il

> Volumetric Shrinkage

— Decoupled lll gives a higher but more “even” shrinkage

Regular IM

Perspective v

WCS v
45
0 LY
45

Result

Packing_Volumetric Shrinkage

DAY

shows the of part volume change due to PVT change
as the part is cooled from high temperature, high pressure conditions at current instant
to room temperature, ambient pressure conditions. Positive value represents volume
shrinkage while negative value rep! volume ion due to -pack. Non-
uniform volumetric shrinkage will lead to warpage and distortion of demolded parts.

Statistics
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Avg: 4771 SD: 0.550
Histogram
Range [3.184 10.812 O -]
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Run 3 : Regular IM VP 98% (Compressible)
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Perspective v
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Decoupled Il

Run 4 : Decoupled Il VP 55 MPa (Compressible)
Filling_Volumetric Shrinkage
Time = 13.617 sec (EOF)

[%]
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Result

Filling_Volumetric Shrinkage f

shows the p of part volume change due to PVT change |
as the part is cooled from high temperature, high pressure conditions at current instant
lto room temperature, ambient pressure conditions. Positive value represents volume
shrinkage while negative value rep volume ion due to pack. Non-
uniform volumetric shrinkage will lead to warpage and distortion of demolded parts.

Statistics
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Case Study - Decoupled Il

> Warpage

Regular IM Decoupled Il

Max: 1.715mm
Min: 0.493 mm

Max: 1.702mm
Min: 0.515 mm

Perspective v Run 3 : Regular IM VP 98% (Compressible) Perspective v Run 4 : Decoupled lIl VP 55 MPa (Compressible)
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T Top o
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B 1.552 B 1.552
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Conclusion

> IMFLUX is a coupled approach that utilizes
constant pressure and cavity sensor
feedback to allow smoother filling

> De-coupled lll used a flow rate modulation
approach based on cavity sensor feedback

0.000 " isn
— PFA
‘B> A
-3.0
/N Melt Pressure /\ StepTime ‘
V 8500 | \/ 7500 = il

to allow a smoother filling
HIGH FILL 80-90% PACK
> Both approaches can help to: ° V How
- Even out cavity pressure 2
- Smoothen the transition from fill to pack 2

- Increase dimensional stability

LOW

\

TIME
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