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Low Constant Pressure Molding:
The IMFLUX ‘Green Curve”






OPTIMIZES AUTOMATES ADAPTS




Identifies minimum pressure to fill the system

Holds that pressure constant at all times
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OPTIMIZES

Constantly adjusting melt front velocity

Cavity tells the machine how to behave




Changes velocity profiles to hold
pressure constant as it fills

Material Changes

Mold Behavior Adjusts end of fill

pressure based

PLASTIC PRESSURE

AUTOMATES

Machine Changes " ; # on melt position

Environmental Changes




Check ring slips/leaks

Heater band faults

PLASTIC PRESSURE

ADAPTS

Downed cavities

Material changes







The Green Curve Enables

PRESSUE &
TONNAGE
REDUCTION
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FASTER MATERIAL HIGHER
CYCLES FLEXIBILTY QUALITY

LIGHT SUSTAINABILITY
WEIGHTING ADVANTAGES
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Re-Invest Pressure Savings

Lower Melt Temperatures

PLASTIC PRESSURE

FASTER

CYCLE

Lower Mold Temperatures

Less Shear Heat







SUSTAINABILITY
ADVANTAGES

QD

Wide Viscosity Ranges

Adaptive & Automated

Easier to Maintain Quality

Less Operator Interventions

20-25% Wider
Spec Resins
Possible

e.g. the same part molded
under the same conditions
can be delivered
conventionally with a +/- 8
MFI| range, iIMFLUX will
allow +/- 10 MFI

20-25%
Tighter
Dimensional

Control

e.g. all things equal, IMFLUX
will mold the same part using
the same material with a 24%
tighter dimensional range than
conventional molding




OUR PURPOSE

PARTNER WITH WORLD CLASS
TECHNOLOGY PROVIDERS
TO UNLOCKALL THE
BENEFITS OF OUR
TECHNOLOGY

OUR VISION

PROVIDE IMFLUX & MOLDFLOW
CUSTOMERS THE ABILITY
TO SIMULATE THE IMFLUX

PROCESS
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How to Simulate the Process



STRIP FILES UNIQUE ITTERATIVE WISH
& PRESSURE | PROCESS ANALYSES FORS

CURVES SET-UPS ROUTINES




Flow Length = 5.4"
(/‘ Gate Location

Projected Area
Estimated Tons/Sq In
Basell RP 549M
Final Part Weight

Flow Length

Nominal Wall

Sqinch

Tons

MFI

grams

inches

inches

6.3
3.5
11
9.06

5.4
0.050






0.060"
(0.023" wall)
L 26" 1. 2.7"
(0.050" wall)
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Strip Files




0.060”
(0.023” wall)

STRIP FILES
& PRESSURE
CURVES

NP

Strip Files 0

0 15 25 35 45 5 55 6 65 .7 .75 8 .85 13 14



STRIP FILES
& PRESSURE

CURVES

Process Set-Ups

Process Settings Wizard - Fill+Pack Settings

Mold surface temperature F
Filling control
Injection time of | s[0]
Velocity/pressure switch-over )
By %volume filled at |01 % [0:100]
Packihaiding conto Set V/IP switch over to 0.1%
Packing pressure vs time Edit profile...
Cooling time
e ) —
Advanced options...
Fiber orientation analysis if fiber material Fiber Solver Parameters...
Crystallization analysis (requires material data)
Pack/Holding Control Profile Setting
Packing pressure vs tme 000 T | Injection molding machine ? *
Duration | Packing pressure Desciiption Injection Unit Hydraulic Unit Clamping Unit
5[0:300] psi [0:72520] Machine pressure limit
1 0 1000 = e Maximum machine injection pressure < m 261072 psi [0:72520]
i gg: ;igz D ! ﬁ Intensication ratio 10 | (0:30)
4 0:01 3000 . Machine hydraulic response time 001 5(0:10)
5 001 3500 2
s oo Manually construct
7 10 3500 5 1750.0
- o2 A pack/hold curve
10 [ A .
£ that will fill and ]
| pack the part Set hydraulic response
to 0.01 seconds
%000 2500 5.000 7.500 10.00 12.50 arno [Dafa ik iniacson molding mactine

Duration [s]

o]

Cancel Help.




STRIP FILES
& PRESSURE

CURVES

Process Set-Ups

Pack/Holding Control Profile Settings ?

Packing pressure vs time

Duration | Packing pressure

s [0:300] psi [0:72520]
1 0 1000
2 0.01 1500
3 0.01 2000
4 0.01 3000
5 0.01 3500
6 0.01 3500
7 10 3500
8 0.2 0
9

Plot Prile...

OK Cancel Help

OK Cancel elp

Pack/Helding Control Profile Settings ? Pack/Holding Control Profile Settings ? X
Packing pressure vs time Packing pressure vs time
Duration | Packing pressure Duration | Packing pressure ~
5[0:300] psi [0:72520] 5[0:300] psi [0:72520]
1 0 1000 1 0 1000
2 0.01 1500 2 0.01 1500
3 0.01 2000 3 0.01 2000
4 0.01 3000 4 0.01 3000
5 0.01 4500 5 0.01 5500
6 0.01 4500 6 0.01 5500
7 10 4500 10 B
g | 02 jo 8 02 0
9 9 bl
Plot le... Plot P

Constant pressure of 3,500 psi

T

Constant pressure of 4,500 psi

Constant pressure of 5,500 psi

...and so on



0.060”
(0.023” wall)

STRIP FILES
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Strip Files 0

0 15 25 35 45 S5 B35 6 65 7 .75 8 .8
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Thermaflo

Beaumont Technologies
(alternative option)

Pressure (psi/in)

1400.00
1120.00 \ —
840.00
560.00
280.00
- A Beaumont]
. I
0.00 4.00 8.00 12.00 16.00 20.00
Velocity (in/sec)

—_ FT120w2
435°F

FT120Ww2 (IM)
435°F



STRIP FILES
& PRESSURE

CURVES

Thermaflo

Beaumont Technologies
(alternative option)

Pressure (psi/in)

1400.00

Conventional = 1,000 psi/inch of flow
1120.00 At 55" of flow = 5,50Q psi (no hinge)
840.00
IMFLUX = 700 psi/in¢ch of flow
At 5.5” of|flow = 3,850 psi [no hinge)

560.00
280.00

- A Beaumont]

000 4.00 8.00 12.00 16.00

Velocity (in/sec)

20.00

—_ FT120w2
435°F

FT120Ww2 (IM)
435°F



Strip File Summary

STRIP FILES
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CURVES

Strip Files

Conventional iMFLUX ThermaFlo ThermaFlo
Conventional iMFLUX

Fill Pressure  psi 6,100 4,400 5,500 3,900
Fill Time  sec 04 0.55 n/a n/a



STRIP FILES
& PRESSURE
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The importance of a simplified range
finding method for the optimal low

constant pressure is to be able
to iterate through multiple solutions
quickly rather than waiting on dozens
of large models. This simplified
process gets you very ‘close to the
pin’ and saves significant time.



Full Finite Element Analysis



Conventional Fill Pattern




IMFLUX Fill Pattern




0 psi 11,000 psi

Cavity Pressure Comparison — — T

conventional

seconds seconds

O o

IMFLUX




0 psi 11,000 psi

Cavity Pressure Comparison — — s

conventional

seconds

IMFLUX



0 psi 11,000 psi

Cavity Pressure Comparison _— T

conventional

3.5

seconds

IMFLUX



Cavity Pressure Comparisons

2750 Conventional Post Gate Conventional End of Fill

SBE

1750

End of fill
sensor location

Cavity Pressure (psi)

~382888

Post Gate
sensor location



Cavity Pressure Comparison

2750 Conventional Post Gate Conventional End of Fill
2500

2250
2000
1750
1500
1250
1000
750
500
250
0

End of fill
sensor location

Cavity Pressure (psi)

T - = = = -

3000 Time
2750 iMFLUX Post Gate iMFLUX End of Fill
2500
2250
2000
1750
1500
1250
1000
750
500
250
0

ore uniform and sustained pressure

Post Gate
sensor location

Cavity Pressure (psi)

04
05
06

0.65
07

0.85
1.0
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
45

Time



Cavity Pressure Comparisons

Conventional Post Gate Conventional End of Fill
iMFLUX Post Gate iMFLUX End of Fill

End of fill

sensor location 3000

2750
2500
2250
2000
1750
1500
1250
1000

750

Flow Rate (cibic in/sec)

250

0.4

Post Gate °
sensor location

0.5
0.6
0.65
0.7
0.85
1.0
1.2

Time



Cavity Pressure Comparison

12500. Pressure:XY Plot

A N28799

12500. Pressure: XY Plot

A N28799

End of fill
sensor location

m N47838

10000.

m N47838

9375.0

7500.0
]
Q o
2 62500

5000.0

2500.0 3125.0

0.0000! i

0.0000 2,000 4000 6.000 8.000 10,00 0,0000 . A
Time[s] e Post Gate 0.0000 1.000 2,000 3000 4,000 5.000 6.000 7.000
sensor location Timels] (

conventional IMFLUX



0% frozen 100% frozen

Frozen Layer Fraction Comparison  s———— a

conventional

1.0

seconds seconds

2.0

0.000 pskconds

U;,—\ Less shear, freezing faster



0% frozen 100% frozen

Frozen Layer Fraction Comparison e — =

conventiona

3.0 3.5

seconds seconds

IMFLUX



Volumetric Shrink Comparisons — —

9,000

psi

11,000 13,000

psi

Similar levels of
shrink variation
with 3,000 psi
less pressure

conventional

7,500 10,000

IMFLUX :
psi



0 psi 5,200 psi

y

- —g
Stress just under Polarized light Stress just under Polarized light
skin layer (all layers) skin layer (all layers)
(highest) (highest)

conventional IMFLUX



Molding Trial Results




Conventional Process Curves

== B
- .

Dashboard

y

r—

=

o RO BEEAM

e . S
—_—— | 5
0.000 . 0.000 4.248
, e Travel -
< > None Selected | u > -0.139 in [ Graph Scales ” Reference J
( Channel Setup ) Cument Hist1Y Hist2Y Hist3Y HistdY Hist5Y RefY RefConv Custom Min Max
14894 15188 15230 2411 14897 i
& TR ST
1.600 1.600 1.600 1 -1.370 1.758
2166 2160  2.166 : . i 0.994 2196
& 013 0139 0139 0131 0676
1747 1750 1754 78 2343
[ IMM Pressure 8732 8738 8752 4 -53 8776




Conventional Process Curves
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IMFLUX Process Curves
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IMFLUX Process Curves
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IMFLUX Process Curves Summary

Velocity auto adjusts to maintain constant pressure

B
lll:||

Low, constant pressure throughout

More uniform cavity pressures



Flow Rate (cibic in/sec)

Moldflow Log File Results

Low constant pressure
Variable flow rate in mold 12000

6
11,000

5.5
5 '\_/ 10,000
9,000

45
a 8,000 o

35 7,000

6,000

25 5,000

Pressure (psi)

4,000

15 3,000

2,000
0.5
1,000

0.02
0.06
0.1
0.14
0.18
0.22
0.26
0.30
0.34
0.38
0.42
0.46
0.50
o

§838988828823533%3

=
g0
o

Time

Melt Front Velocities Fill/Pack Pressure Profiles

Glamp Force (Tons)

40
375
35
325
30
275
25
225
20
175
15
125
10
7.5
5
2.5
0

0.02

A2

17T/cavity (iIMFLUX)
35T/cavity (conventional)

0.35
0.45
0.55

0.75
0.85
0.95
15
25

= 0.65

Clamp Forces

35



Summary




32%

Reduction

32%

Reduction

18T

Reduction N/A

51%

Reduction
35T to 17T

Reduction

13%

Reduction

15%

N/A

48%

Reduction




Simulation ‘Wish For(s)’
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Make anytning.

THANK YOU



