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Mono-Layer

1. Virgin & Color

ReCo

1. Outer Layer - Virgin & Color
2. Middle Layer - e.g. PCR & Regrind
3. Inner Layer - Virgin

DeCo

1. Outer Layer - Virgin & Color
2. Inner Layer - Virgin & Regrind

CoEx 4

1. Outer Layer - Virgin
2. Virgin & Regrind

3. Tie Layer - Adhesive
4. Inner Layer - Barrier

CoEx 3

1. Outer Layer - Barrier (EVOH / Nylon)
2. Tie Layer - Adhesive
3. Inner Layer - Virgin & Color

CoEx 6

Outer Layer - Virgin & Color
Regrind Layer - Virgin & Regrind
T Layer - Adhesive

Barrer Layer (EVOHI

Tie Layer - Adnesive

Inner Layer - Virgin

poswp

1. Outer Layer - Virgin
2. Tie Layer - Adhesive
3. Barrier Layer (EVOH)
4. Tie Layer - Adhesve
5. Inner Layer - Virgin

CoEx6 with viewstripe

Aviewstripe is available
from monolayer to CoEx7
without affecting barrier layer
coverage.

CoEx 7

Outer Layer - Virgin & Color
Virgin & Regrind

UV Barier —Virgin & Black Color
Tie Layer - Adhesive

Barrir Layer (EVOH)

Tie Layer - Adhesive

nner Layer - Virgin
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Multi-Layer Blow Molding — Basics

Aesthetically Appropriate
Durable

* Protective

Sustainable

Cost Effective
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Multi-Layer Blow Molding — Basics

Virgin Outer Layer
Regrind/PCR Layer
Adhesive

Barrier Layer
Adhesive

Virgin Contact Layer
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Multi Layer Extrusion Head
Design Process
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Multi-Layer Blow Molding — Design Process

START - Order Initial Design »| Parameter
Definition
+ Material(s) .
* Throughput Material
* Layer Data
structure
y
Flow YES _
. o . »| Interpretation Productlon>
Simulation
‘ NO
Modify
‘ Head
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Multi-Layer Blow Molding — Evaluation of the Simulation Results

* Melt Pressure

« Stagnation Zones

 Parison Quality (Wall Thickness Distribution)
 Layer Velocity

* Melt Temperature
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Multi-Layer Blow Molding — Melt Pressure Evaluation

* Multi parison heads require equal melt
preassures

« Any uneven number of parison
required diffent flow channel designs to
avoid using chokes to even parison
lenght

98.35
87.64
76.72
6591
55.08
4428
3346
2284
1183
101
Druck [Bar]

Druck alle Oberflachen: Konturen
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Multi-Layer Blow Molding — Stagnation Zones

Areas with low shear rates (blue) can
be identified in Flow Simulation

Material flow stagnates there

By optimizing channel geometry, areas
of stagnation can be reduced

Thus, time for material and color
change is reduced.

2

2.500

2188

563 S,

1250 Geometry optimization has to be done

e under consideration of manufacaturing
Schergeschwindigkeit [1/s] processes

Schergeschwindigkeit 0-5: Konturen
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Multi-Layer Blow Molding — Parison Quality

131339
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Initial Geometry
» Uneven distribution of outlet velocity
* Result: uneven wall thickness

W. MULLER

EBM Technology

Optimized Geometry
* Improved velocity distribution
« wall thickness more even




Multi-Layer Blow Molding — Parison Quality

Not Matching Layer Velocities Matching Layer Velocities
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Multi-Layer Blow Molding — Layer Velocity

Cross-Section of 3-
Layer Head
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Geschwindigke

Geschwindigke
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62748
57.519
52.290
47.081
41.832
36.603
31374
26.145
20816
15.687
10.458
5.229
o

Geschwindigkeit [mm/s]

Geschwindigkeit vorne: ki




Multi-Layer Blow Molding — Parison Quality

- 62025
55.133
48242
41.380
34.458
27.567
20675
13.783
6.592
]

Geschwindigkeit [mmis]

Geschwindigkeit [mmis

Geschwindigkeit vorne:

Initial Geometry Optimized Geometry

W. MULLER

EBM Technology

Ne
7 MOLDING



Multi-Layer Blow Molding — Melt Temperature Evaluation

Multi parison heads require equal melt
temperatures

21015
20846
206.78
205.10
20342
20173
200.05
19837
186,68
185.00
Temperatur (Fluid) [°C]

Temperatur alle Oberflachen: Konturen

W. MULLER

EBM Technology

Ne
- MOLDING



Multi-Layer Blow Molding - Insert Design

Dual Heart Pinola
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Multi-Layer Blow Molding — Insert Design FSE @

Inside Layers

Outside Layers
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Mono-Layer
1. Virgin & Color

ReCo

1. Outer Layer - Virgin & Color
2. Middle Layer - e.9. PCR & Regrind
3. Inner Layer - Virgin

DeCo

1. Outer Layer - Virgin & Color
2. Inner Layer - Virgin & Regrind

Outer Layer - Virgin
Virgin & Regrind

Tie Layer - Adhesive
Inner Laver - Barrier

PRI

CoEx 3

1. Outer Layer - Barrier (EVOH / Nylon)
2. Tie Layer - Adhesive
3. Inner Layer - Virgin & Color

CoEx 6

Outer Layer - Virgin & Color
Regrind Layer - Virgin & Regrind
Tie Layer - Adhesive
Barrier Layer (EVOH)
Tie Layer - Adnesive
Inner Layer - Virgin

omswNno

Outer Layer - Virgin
Tie Layer - Adhesive
Barrier Layer (EVOH)
Tie Layer - Adhesive
nner Layer - Viigin

CoEx 7

Outer Layer - Virgin & Color
Virgin & Regrind

UV Barrier - Virgin & Black Color
Tie Layer - Adhesive

Barrier Layer (EVOH)

Te Layer - Adhesive

Inner Layer - Virgin
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Multi-Layer Blow Molding Layer Configurations — Material Considerations

Polyethylepe Polyethylene
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Multi-Layer Blow Molding Layer Configurations — Material Considerations

hol

Polyethylene
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Multi-Layer Blow Molding Layer Configurations — Material Considerations

Adhesive Vinyl Alcohol

4

Polyethylene
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Multi-Layer Blow Molding Layer Configurations

1. Virgin Decoration Layer
2. Regrind/PCR

w < W. MULLER
BLOW EBM Technology
- MOLDING




Multi-Layer Blow Molding Layer Configurations — Gradation Effect
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Multi-Layer Blow Molding Layer Configurations

ReCo

1. Virgin Decoration Layer
2. Regrind/PCR
3. Virgin Inner Layer
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Multi-Layer Blow Molding Layer Configurations

CoEx 4

4

Virgin Decoration Layer
Regrind/PCR
Adhesive

Barrier Layer
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Multi-Layer Blow Molding Layer Configurations

Virgin Decoration Layer
Adhesive

Barrier Layer

Adhesive

Virgin Inside Layer
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Multi-Layer Blow Molding Layer Configurations

Virgin Decoration Layer
Regrind/PCR*
Adhesive

Barrier Layer

Adhesive

Virgin Inside Layer

Ok owbh=

*PCR/Regrind layer can be on either
side of the barrier & adhesive layers
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Multi-Layer Blow Molding Layer Configurations

Virgin Decoration Layer

Adhesive

Oxygen/Moisture Barrier

Adhesive

UV Barrier (High-Carbon Black Color)*
Regrind/PCR*

Virgin Inside Layer

Noakwbhe=

*PCR/Regrind and barrier layers can be on either
side of the barrier & adhesive layers
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Multi-Layer Blow Molding Layer Configurations — Foamed Layer

Co

|
-
.

1. Virgin Decoration Layer
2. Foamed Regrind/PCR
3. Virgin Inner Layer
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Multi-Layer Blow Molding Layer Configurations

1. Barrier Outer Layer
2. Adhesive Layer
3. Virgin Inner Layer
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Multi-Layer Blow Molding Layer Configurations — View Stripe

Inside

HDPE Contact Layer ——/

Adhesive
EVOH Barrier Layer ——

Adhesive —
Regrind/PCR Layer

HDPE Decoration Layer

/ Outside

View-stripe
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Multi-Layer Blow Molding Layer Configurations — View Stripe

Inside

| \...':"l
- /

Outside

Add shelf value
Keep Protective Qualities Intact
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Multi-Layer Blow Molding — Sustainability
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Multi-Layer Blow Molding — Sustainability

ReCo

Replace 60% of the mass
of the container with PCR

1.7 Million kgs less virgin
material usage every year
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Mono-Layer
1. Virgin & Color

ReCo

1. Quter Layer - Virgin & Color
2. Middle Layer - e.g. PCR & Regrind
3. Inner Layer - Virgin

DeCo

1. Outer Layer - Virgin & Color
2. Inner Layer - Virgin & Regrind

CoEx 4

1. Outer Layer - Virgin
2. Virgin & Regrind

3. Tee Leyer - Achesive
4. Inner Layer - Barrier

CoEx 3

1. Outer Layer - Barrier (EVOH / Nylon)
2. Tie Layer - Adhesive
3. Inner Layer - Virgin & Color

CoEx 6

Outer Layer - Virgin & Color
Regrind Layer - Virgin & Regrind
Tie Layer - Adhesive

Barrier Layer (EVOH)

Tie Layer - Adhesive

Inner Layer - Virgin

YRS

CoEx 5

Outer Layer - Virgin
Tie Layer - Adhesive
Barrier Layer (EVOH)
Tie Layer - Adhesive
Inner Layer - Virgin

erwn=

CoEx6 with viewstripe

A viewstripe is avalable
from monolayer to CoEx7
without affacting barrier layer
coverage

CoEx 7

Outer Layer - Virgin & Color
Virgin & Regrind

UV Bartier ~ Virgin & Black Color
Tie Layer - Adhesive

Barier Layer [EVOH]

Tie Layer - Adhesive

Inner Layer - Virgin




Multi-Layer Blow Molding Applications — Food & Beverage

Inner 9 %

Barrier - 3 %
REgrind Layer - 51 %

%

*Barrier stained black using iodine for better visual representation

CoEXx 6 to preserve flavor
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Multi-Layer Blow Molding Applications — Personal Care

0.1786 mm)|

DeCo 2/ReCo 3 to save color costs
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Multi-Layer Blow Molding Applications — Personal Care

i Ox
E MoYu Leupe

l e e
12FLoZ (355mL)

DeCo 2 for a gradated design
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Multi-Layer Blow Molding Applications — Cosmetics

S R Inside -

CoEx 3 to highlight color
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Multi-Layer Blow Molding Applications — Agro-Chemical

“CRABGRASS
CONTROL = ™01/

Regrind Layer

*Barrier stained black using iodine for better visual representation

CoEXx 4 to isolate contents
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Multi-Layer Blow Molding Applications — Petroleum

QuterAdhesive - 1%

*Barrier stained black using iodine for better visual representation

CoEx 6 to protect consumers
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Multi-Layer Blow Molding Applications — Lubricants & Additives

*Barrier stained black using iodine for better visual representation

CoEx4 to use more recyclables
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Multi-Layer Blow Molding Applications — Industrial Packaging

0.4988 mm)|

ReCo3 to save virgen material
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Expertise Courtesy of:
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Family Owned & Operated

Legendary Quality &
Reliability

24/7 Global Support,
Service, & Spare Parts

Hand-Made in Troisdorf,
Germany for Over 45 years




