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2.1.1.5 nuﬁm‘ﬁuﬂ’mﬁ‘ﬁlumfgnqa ( high molecular weight polyethyene ,
HMWPE )
wedenmuhminlmanaga Tumamsiil 2 ¥iia &ail
1. High Molecular Weight High Density Polyethyene  ( HMW-HDPE )
finszuIumsHanndony HDPE woamas
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rqmsﬁﬁﬁwﬁﬁiumnmﬂuhq 200,000
¥o3

1 500,000 Tion1Flunsndaidy vie N \"«
N
. Ultra High % r Wei ene (UHMWPE) a3onld
FINATZUIUMIHAANVUFNAD IS 5, 1 &", 'luﬂq'luphlmmﬂ INTIZMI
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LOPE

PE 1oz HDPE

LOPE nsanl¥luntsndh s e ( Melt index, MI ) aglu

¥ - =TT - " o
$91 20 B3 0.1 A5W/10 WIR SeERaI TN e (MI A1) e ldflauRTiam

' d - feda
AN HAIRT AR ;" atha lsnamedeini
(i |1

* ! e

£ 2 ud
ﬂwuﬂ'iumqnquu; 1 1- i

NUUTIAWAZANUNUITIRIZINAGE
&
UMAIGY FIBENTNAVDA

)
0
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7 naas P lumsei 2.1

m,ﬂuﬂﬂaﬂﬂnj mﬂ;]ﬂﬁ e S
Q W’] aﬁﬁ?ﬁn] URIINYIAL

Melt index elfects ( at constant density and MWD )

JiwinTuanaseauiaves LDPE mmﬁwmumuazmmm

Decreasing MI { increasing molecular weight )

Melt properties Solid state properties
- Melt strength improve - Optics decrease
- Processability decrease - Tensile strength increase
- Drawdown decrease - Impact strength increasc

- Die swell increase - Heat - scal strength increase
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iilo LDPE uq"luﬁmu:smﬂwamwﬂ-i‘u'lﬂﬂﬂfmﬂumﬁoﬂm ( spherulite )
ﬁ'aumﬂu;ﬂn 26, ﬂiﬁmnqmﬂ411nmua:iv'nu"lﬂﬂuu'n‘lummmmﬁnnﬂunﬂum.,lﬂu
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AU 9 (SCB) NFavnaniaiu TihiunvesTuana HBNINTVIIALAZMINTENY
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Hat " w - o -l
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0,040 nNa/aAY. 102 HDPEwAaniyiiiinnnd1 0941 nit/au.a. a1 22

ammnﬁmﬁmmmaﬂ

1l 26 wamaswazibonlasaasvesdilog 1ad
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ATTHEN 2.2 UEARIENERNDVEIA TR UMW UARTULAYDINBDIUDT

Density effects ( at constant MW and MWD )

Density dmwwg

Mell propertics

-Insignificant effect

4877 9 ( LCB ) ¥01_ inARanuaEAMUMUIITaoYIn
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uAsgiinah I gsilissaruianduunmeamesnasiia nvu MIHING 12

=3
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LCB amymsiuiuyolae ThiatoinmveagnTih

( bubble stability ) vty Tiandwluvuznhildy

LDPE Ueufagunn &
o ,.iﬂunq,é;uﬁmmﬂm e g
AszION %ﬁl Iﬁ N3DUAY ( narfoly ) NIZIWOLN
mde ATATEAAL. o
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Molecular weight distribution effect { at constant MI and density )

Narrow molecular weight distribution

Melt propertics

- Extruder amps i
= Exmmrpfm s “i'..._.._
- Melt strength ‘

- Die swell ¢ Eas

. \ P s
LDPE #1350 A9zl MWD fuanAny

< Y e
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2 27 nfoudiounnunand1aes MWD ¥od LDPE
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il MWD uau

3 Marraw MWD

g Medium MWD

g Broad MWD
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g

10,000
Y. | z
1t 28 nl3o LDPE 3 ¥iiA
]

LT T " LIJ
Ny Ml Ny uaug MWD f1any
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@,um NENINEINT
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Tdaw MI AU B2 MWD a151ai 2.4 nARITwaziBoaTAYe LDPE

-J' L iy
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- " > Ad = [ - |
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Property Typical LDPE ASTM method

Melt index .g/10 min 2.0 D-1238
Densily , glcc ' D-792
Melting point ( DSC ) . °C D-3418
Vicat softening point , “C D-1525
Ultimate tensile , psi D-638
Yield strength . psi D638
Ultimate elongation D638
MVTR , g-mil/100 sq n/d

at 100 °F , 90 % Kl E-96
02TR co-mil/100 sq in

aa23®c D-1434

1310 2.5 naks S UIUMTHAAA N

Die shape El Annula:r a/
Cooling lt -
ATty \
ﬁmmﬂ 1TENa Y
Line speed , fpm 30 - 500 300 - 1500
Gauge uniformity , + % 5-25 2-15
Limitations Cooling Lower pressure
Melt stability Fixed layflat
Lower optics Little TD orientation

19
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HAZAMUHUWUUTA ( Daniels, 1989b )

auiiAmmisdaveanedienau

HDPE

glass transition lemperature
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¥iiAved LDPE homopolymer homopolymer homopolymer homopolymer
melt Index(g/10min) | 0.2 - 0.8 1.5-2.0 1.2-20 5.0-10.0
density (glem') | 0.919- 0923 | 0.922 - 0.925 0918 - 0.924 0.917 - 0,930
MWD broad broad broad

process blown cast

applications shipping sac! _‘ami bakery: | extrusion coating

critical properties drawdown
adhesion
pinhole

resistance
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Rheology Data
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a31ai 2,10 namamniavedilay LLDPE ) 9 T ldmnmsnhilay

Properties Typical LLDPE ASTM method

Melt index ,g/10 min 1.0 D-1238

Density , glcc D-792

Melting point ( DSC ) , ° D-3418

Vicat softening point , °C D-1525

Ultimate tensile, psi D-638

Yield strength , psi D-638

Ultimate elongation D-638

LLDPE amnsosdvuinilbis e /i 1 waznoavh-Terdudiiganh

FaoemuiAuandiu Taund s 18 LLDPE  axtiiuduiioinin
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melt Index

density ( glem )
MWD

0.5 - 2.94

e

extrudability

toughness

mﬁ’j “”“°7i'a‘
m*w

.-?;- i

,L,w,e

.... -

20- 5.0

stiffness | tear

resistance

Film property Bulene Oclene
LLDPE LLDPE LDPE

Melt index g/10 min. 1.0 1.0 0.25
Density . glee 0.920
Thickness . mils0 L.5
Ultimate tensile , psi  ( MD_ 4780

3180
Ultimate elongation , % 215

645
Dart impact , g 170
Elmendorf tear ., g 110

205

S5 TaluTuweianviany
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LLDPE

hexene | ociens

stiffness; tear

resistance

0.8- 1.5
0.917-0.923
NarTow

blown

e

excellent toughness
low temperature
propertics
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Specific output , 7 i
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NAARIN I
(TD}
Elongation , % ( MD ) 595
(TD) 775
Elmendorf tear , g ( MD) 360
{TD) m
Haze , % 17.9
20 © Gloss , % 222
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Melt Temperature, “F

5¥¥311 LDPE U LLDPE

LDPE i LLDPE
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147
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4234 4@ 3575
axﬂ 1965
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121 96 172
691 |sss | 275
4.6 7.4 8.6
68.5 30.1 34
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