¥ ( |

| o ot - — e -

L g Y o Ty

Y ( r-]|' A a1 e
. b

b LB o B S M

COMNFERERMRCE
A vAaKErLn . November 3—4, 2010

Real World
LSR/Silicone Part & Mold Evaluation
From mold filling and part curing to mold temperatures over an
entire cycle, state-of-the-art simulation considers every
technical detail of the injection molding process. Yet, the
complete potential of simulation is often not turned into full real
world value. That is, until now. What are real world LSR
simulation applications?

Torsten Kruse
Kruse Analysis
1050 Borghese Ln. Suite 806
Naples, FL 34114
Tel: 239-353-6468
Email: tkruse@kruseanalysis.com
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Simulation Capabillities

KRUSE:

ANALYSIS

ALSR Simulation Capabilities
x Filling Pattern Evaluation
x Thermal Mold Evaluation
x Curing Evaluation




Simulation Capabillities

A Consideration of the entire mold and the entire production cycle
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ATemperature simulation is based on the 3D Fourier Law, filling
simulation is based on the 3D Navier Stokes Equation
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Roembke Mfg
& Design, Inc

Grommet / Matte Seal
LSR -Simulation
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Grommet Mold Mode/ Roembke Mig
& Design, Inc

i Project: LSR Version: v02 Directory: E:lRoembke/L SRV02 |

i Project: LSR

 Project: LSR Version: v02

l Project: LSR Version: v02 Directory: E:lRoembke/L SRAM02

Mould
X38CrMoV5_1
Mould
X38CrMoV5_1
Mould
X38CrMoV5_1
Mould
X38CrMoV5_1
Mould
X38CrMoV5_1
Mould
X38CrMoV5_1
Mould
X38CrMoV5_1
Mould
X38CrMoV5_1
Mould
X38CrMoV¥5_1
Mould
X38CrMoV5_1
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Grommet Mold Fill  -Time Roembke Mig
& Design, Inc

s Project: LSR Version: v02 Directory: E:Roe

FillTime
[s]

0.2498
Empty
0.2498
0.2319
0.2141
0.1963
0.1784
0.1606
0.1427
0.1249

0.1070
0.0892
0.0714
0.0535
0.0357
0.0178
0.0000

FillTime_cyc01 Cyc=11=0.250s P=100.00%
L SIGMA




Grommet Mold Fill  -Temperature Cycle 1 Roembke Mig
& Design, Inc

i Project: LSR Version: v02 Directory: E:/Roembke/L. SRAM02

TemllJnti_rlatu re

205.2
Empty
205.2
195.7
186.1
| 176.6
167.0
157.5
147.9
138.4
128.9
119.3
109.8
100.2
90.7
81.1
71.6

KRUSE:

Fill_Temp_099 Cyc=11t=0.250s P=100.00%
SIGMA




Grommet Mold Fill  -Temperature Cycle 5 Roembke Mig
& Design, Inc

Project: LSR Version: v02 Directory: E:Roembke/L. SRAV02

Tem;leg]ature

200
Empty
200.0
190.8
181.6
| 1725
163.3
154.1
144.9
135.8
| 126.6
117.4
108.3
99.1
89.9
80.8

71.6
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Fill_Temp_495 Cyc=51=0.250s P=100.00%
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Grommet Curing Cycle 1

Roembke Mfg
& Design, Inc

KRUSE:

s Project: LSR Version: v02 Directory: E:Roembke/L. SRNV02

Percent Cured

100

Empty
100.0

92.9
85.7
78.6
7.5
64.3
57.2
50.1

42.9
35.8
28.7
21.5
14.4

7.3

0.1

0.1327

Y
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Curing_Curing_020 Cyc=11t=39.750s P=76.65%

SIOMA




Grommet Curing Cycle 5 | Roembke Mig
& Design, Inc

s Project: LSR ion: Directory: E:Roembke/L. SRAV02

0.05689

KRUSE:

Curing_Curing_100 Cyc=5 t=39.750s P=71.00%
ANALYSIS| | SIOCMA




Grommet Curing Temperature Cycle 1 Roembke Mfg
& Design, Inc

Project: LSR Version: v02 Directory: E:Roembke/l. SRAV02

Tem?ueﬁature

342.9
Empty
342.9
334.6
326.4
| 3182
310.0
301.8
293.5
285.3
| 277.
268.9
260.7
252.4
244.2
236.0

227.8

KRUSE:

Curing_Temp_020 Cyc=11=39.750s P=76.65%




Grommet Curing Temperature Cycle 5 Roembke Mfg
& Design, Inc

Version: v02 Directory: E:Roembke/L. SRAV02

Project: LSR

Tem?neFr]ature

334.6
Empty
334.6
326.4
318.3
310.1
302.0
293.8
285.6
277.5
269.3
261.2
253.0
244.9
236.7
228.6
220.4
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Curing_Temp_100 Cyc=51=39.750s P=71.00%




Grommet Curing % Cycle 5 Roembke Mig
& Design, Inc

i Project: LSR Version: v02 Directory: E:Roembke/ L. SRAM02

Percent Cured

100
Empty
100.0

92.9
85.7
78.6
71.4
64.3
57.2
50.0
42.9
35.8
28.6
21.5
143

7.2

0.1

0.05689
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Curing_Curing_100 Cyc=5t=39.750s P=71.00%




MR-Mold / LSR Suction Cap Mold




MR-Mold / LSR Suction Cap Mold

g [mm]

:

KRUSE:




MR-Mold / LSR Suction Cap Mold |
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MR-Mold / LSR Suction Cap Mold / Model

s Project: Suction-Cup Version: v02 Directory: F:MR_Mold_Test/Suction-Cuph02

s Project: Suction-Cup Version: v02 Directory: F:MR_Mold_Test/Suction-Cuph02

sl Project: Suction-Cup Directory: F:IMR_Mold_Test/Suction-Cuph02

Part
Silopren_LSR-2070
Part
Silopren_LSR-2070
TC Runner
Silopren_LSR-2070
TC Runner
Silopren_LSR-2070
TC Runner
Silopren_LSR-2070
TC Runner
Silopren_LSR-2070
TC Runner
Silopren_LSR-2070
TC Runner
Silopren_LSR-2070

Mat

|
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MR-Mold / LSR Suction Cap Mold / Shear Rate

i Project: Suction-Cup Version: v02 Directory: F:'MR_Mold_Test/Suction-Cuph02

ShearingRate
[1ts

4.585e+004
Empty

45853
42577
39302
36027
32752
29477
26202
22926
19651

- 16376
13101
9826

6550
3275
0

0.08572

Fill_ShearingRate_0097 Cyc=2 t=0.656s P=100.00% s' GMA
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MR-Mold / LSR Suction Cap Mold / Fill Time

i Project: Suction-Cup Version: v02 Directory: F:MR_Mold_Test/Suction-Cuph02

FillTime
[s]

0.6472
Empty

0.6472
0.6010
0.5548
0.5085
0.4623
0.4161
0.3698

0.3236
0.2774
0.2312
0.1849

0.1387
0.0925
0.0462
0.0000

T

=

FillTime_cyc02 Cyc=2 t=0.656s P=100.00% S’GMA
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Simulation Capabillities

Details considers in the simulation:
I Part
i Cold runner
I Mold plates
I Insulation plates
i Valve gate needles
I Heaters
i Cooling Lines

i é
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Simulation Model

Bl Moveable Mold Half / Nozzle Tip
[ stationary Mold Half

B Insulating Pate

[ ] Cold Runner Body

B Nozzle Body

[] Cold Runner Cooling

[ ] Heater

[] Inlet/ Hot-Runner

I Part/ Cold-Runner

Il Insulating Air

[ Inserts
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Filling Pattern Air Entrapments

i Project: SIGMA_LSR Version: v02

Air_Entrapment
(2]

100

Empty
80.00
75.00

70.00
65.00
60.00
95.00
90.00

25.00
20.00
15.00
10.00

Air Bubble

Fill_AirEntrapment_0374 Cyc=121=0.432s P=61.00% s' GMA
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Process Setup

A Simulation of 11
cycles to achieve a
guasi stationary
mold temperature

A Filling with time
dependent flow rate
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Initial material
temperatures




