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Typical Structures of BOPP - Films
J-Layer Transparent Film

Heat sealable skin layers
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Transparent core layers

5-Layer Cavitated Film

Heat sealable skin layers
Voided core layer

Intermediate layers
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L5 PRI g

Bl PP EVOH
W (g/lem3) 0.89 1.15
S 303%% (v (oxygen permeation coefficience) 150 0.02
(cm? X mil/100 in.% X day X atm)

Ex1%3% (78 (moisture permeation coefficience) 0.7 3
g X mil/100 in.? X day)

[ PR {9178 (Mpa) 37.2 70
JHH%E: [ H(GPa) 1.53 2.4
R (em) 0.27 0.65
(I1zod impact Notched)

Fg, [FIINT$/KG) 60 250
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TR (SR kgHEr | HTEIC | RURIRY £ | B4 (%)
(um) | (g/cm3) |/1m2 /kQ) (7+/m2)

PP 30x2 | 0.89 |0.0534 60 3.2 29.2%

EVOH 20 1.15 | 0.023 250 5.75 52.5%

PP-g-MAH | 10x2 1.0 0.02 100 2.0 18.3%

kg £ /1m2="¢"El (Lm)/10000x [ (## (M2)x10000x 3 % (9/cm3)/1000
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where

P = coextruded film permeation coetficient,
fn = polymer n layer thickness ratio,

P, = polymer n permeation coefficient.

% Fgﬁﬂﬁﬂfj ?&%ﬁﬁ}'

A

TR=P.
100

I
!

where

TR = transmission rate of a gas through film
{cm'af{day X atm)),

P = permeability coefficient of a gas through
polymer (cm * X milf(100 in 2 X day X atm)),

t = thickness of polymer (mill),

A =surface area of polymer exposed to a gas
. ¥
(in.”).
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(ty M)+ (- M)+ E!,--M,-
M = =3

n
h+tnh+ Y L

=3

M = estimate of coextruded film mechamcal
property,
t; = polymer layer thickness of layer i,

M; = polymer mechanical property/unit thickness
of layer i,

n = number of layers.
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Table 4.1.3 Relationship Between Processing Conditions and Film Properties

Conditions Direction Tensile Tensile strength Tensile strength Heat-sealing  Haze Gloss  Impact  Slipperiness
modulus iat yield point) (at break) temperature strength
MD D MD D MD D

Polymer temp. / \ ™~ NN N TN T T T

(180 o 2Z80°C)

T N

(10 to 80kgh)

we o S S SN N NN

(20 1o ROC)

(10 1o 40 em)

Thickness , / \ k’\‘ \i 7 N / \\ Ve ‘“-HH

v
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Schematic of layer multiplication technology. Source: Taken from Dooley et al. {2011).
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Evolution of interfacial instability for various parameters.

MW
Mﬁlwrﬁw

T
Waves break over ‘Waves begin to

o o ﬂ , . o g
= _ _ Example of interfacial instability.
Fig. 6-31 Onset of ‘zig-zag' type melt disturbance to stress level Fig. 6-29 Cross-section of wave-iike melt disturbance of core

in the final land (Redrawn from [22]). layer entering the skin layer.
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THE END

THANK YOUR ATTENTION
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PE

Adhesive is based on
ethylene copolymer to
promote diffusion with

PA

Adhesive contains
anhydride or acid
groups for chemical

Table 3.7 Chart of Adhesion Between Polymers "E nieraction with PA
Polymer HDPE PP PS PA EVOH PVDC PC
LDPE G P P P P P P
LLDPE G G P P P P P
ECO F P X P P G F
EVA G G G P P G F
EMA G G X P P G F
EAA F P P G P P P
ION (Na) P P P P P P P
ION (Zn) P P P G P P P
PE-g-MAH G P P G G P F

G = good F=fair, P= poor, X= no dala.
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Oxygen Permeability Coefficients

1.0 mil, 73"F (23°C), 0% RH

Polymer Type

Oxygen Permeability Coefficient (em” = mil/100 in.” » day = atm)

PWVOH 0.03—0.06 (Plastics Design Library Staff, 1995)
EVOH 0.02
PVDC 0.15

PA 2.6

FET 3.5

PVC =20
FLA 30 (Avuras et al., 2003; Cabedo et al., 2005)
PP 150
HDPE 150

EAA 200-500
EM AL 200-500
1OM 200-500
PS 350

FB 385
LDPE 420
LLDPE 440

EFE 500—-800
EVA 6001000
EMA 600—1000
ULDPE 600—-950
POF/POE 600—2000
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Moisture Vapor Transmission Rates (MVTR): 1.0 mil, 100°F (37.8°C), 90%: RH

Paolymer Type MVTR (g x mil/100 in.2 X day)

PVDC 0.10

PP 0.7

HDPE 04-08

LLDPE 08-12

ULDPE 12-15

LDPE 1.0-12

PB 1.0-12

EVA 1.0-55

EAA 1.0-16

EMAA 1.0-186

ION 1.0-16

EMA 1.0-90

POP 13-20

EPE 09-12

POE 20-30

PET 20-33

PVC 09-5.1

EVOH 20-45

PS 7.0-10.0

PA 10.0-20.0

PLA 40 (Auras et al., 2003)
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[lwww.matweb.com/index.aspx

(3 %
;Mat WEb Data sheets for over 100,000 metals, plastics, ceramics, and composites.
- MATERIAL PROPERTY DATA g

Searches: Advanced | Category | Property | Metals | Trade Name | Manufacturer | Recently Viewed Materials

MatWeb, Your Source for Materials Information

What is MatWeb? Mat\Web's searchable database of material properties includes data sheets of thermoplastic and thermoset polymers such as ABS, nylon,
polypropylene; metals such as aluminum, cobalt, copper, lead, magnesium, nickel, steel, superalloys, titanium and zinc alloys; ceramics; plus semiconductors, fib

Benefits of registering with MatWeb

Premium membership Feature: - Material data exports into CAD/FEA Programs including:

“E COMSOL 277 EFETBX

SﬂlidWDrkS EncineersTooLBox

NEiWorks NANSYS SPACECLAIM

How to Find Property Data in MatWeb

Quantitative Searches: Categorized Searches:  Text Search:
# Physical Properties o Material Type # Enter a key word or phrase in the box below
& Alloy Compaosition & Manufacturer Name (this search is also available at the top of every page). 79
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