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Abstract: The viscous and the elastic properties of extrusion and injection grade low-

density polyethylenes (LDPE) were measured at three different temperatures.

Viscosity

for five LDPEs tested exhibited the Newtonian behavior at low shear rates (below 0.1

sec™?). Introduction of the shift factor could eliminate the temperature dependency on

viscosity, giving the master curve for viscosity. The elastic property represented by the

first normal stress difference,

recoverable shear strain or steady-state shear compliance

was similar for five LDPEs. Use of shear stress instead of shear rate made possible for

us to compare the elasticity directly and to eliminate the temperature effect on elasticity.

The melt index which is measured at a given temperature with a specified load is not

suitable to relate with the processability.

FRf 2 Lnﬂfﬂ
- JHESH Tl 2
EP%* & ~}?§ﬁf)° 2 OnTE 281
b EohE e BiEESF MY o
fJuIamFEEE e o, Y MHHTREL i
i vhol el o] 550 wESS Hlgay ¥
& HEY HEe FFFtT = WTEEE B2
Holr},

A EEA =

54

Hoe) 1

215 A 3@ HHAL

FAsA = ol Table 1o A2l #Hike et
W glel. LDPE-13 2= fiHs] B o v KB
Alo 2 F&Ee] Fx 190°Cal A @Ee 487
(melt index, M) = & =)t} 2]} 4

o FEREEST 280~300°C M ele] ] = S
ojw] & KifEw ol f- Yo} 5Fo] FL Row P
thElel, zeluk 4174 A] g LDPER LDPE-3
& 313 92> (tubular reactor)flff o & M-
6oleiAl BEo] H— U2 Aeju SFFEE
t}, LDPE-4¢} 5+ o % & MIZg Jeldxo
slel HHH2] BEIEE 220~240°Col 4 &
F¢ Aelet A=l Table 18] 4 LDPE-3¢

Polymer (Korea) Vol. 9, No. 1, February 1985



A8 L Ad=x Edg9e] Ha4
Table 1. Characteristics of Molding Grade LDPEs

Melt ’ Molecular Weights
Sample Code Process Remark
Index® | Mn Mw Mw/Mn
LDPE-1 4 “ 9, 300 115, 000 12.4 Autoclave | Extrusion coating
" -2 5 8,800 118, 000 13.4 " "
" =3 6 9,200 59, 000 6.4 Tubular Injection molding
" -4 24 ; 8,800 136, 000 15.5 Autoclave "
” =5 45 1 8,100 83,000 | 10.2 " 4
@ 190°C/2,160g/10 minutes
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Table 2. Zero-Shear Viscosity of Various LDPEs

%aglple Zero-Shear Viscosity (poise) Melt

ode
180°C [ 200°C | 220°C | 240°C Index

LDPE-1| 70,000, 43,000 24, ooo’ ~ 4
" -2 —| 36,000 25,000 16,500 5
» -3 50,000 29,000 18,200 — 6
» -4 10,800 7,000 4,400 — 24
v 5| 5000 3,400 2,400 — 45
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Fig. 1. Viscosity vs. shear rate for LDPE-1
at three temperatures.
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Fig. 2. Viscosity vs. shear rate for LDPE-2
at three temperatures.
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Fig. 3. Viscosity vs. shear rate for LDPE-3
at three temperatures.

56

E4 A5 4 &
3 ek olE
= Table 26

At S Ed oot fiEE K
LR A T FEHE ()
Zelstsitk,  Table 2¢] MiIgts

1
® s BTy e

Stens tata Leecly

Fig. 4. Viscosity vs. shear rate for LDPE-4
at three temperatures.
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Fig. 5. Viscosity vs. shear rate for LDPE-5
at three temperatures.

Fig. 6. Viscosity vs.

shear. rate of five LD-
PEs at 200°C. ’
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Fig. 7. Viscosity vs. shear rate of five LD-

PEs at 220°C.
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Table 3. Values of Shift Factor ar

\Temp_ v Lop Adcwmoxc ampp %6‘0‘3 /.% ’
180°C | 200°C | 220°C | 240°C ARG v
Code £ C“‘.m;' %
H a i
LDPE-1 1. 7908 1.0, 0.5835 — . %;‘1
" -2 — 1.0 0.6605| 0.4513 }
" -3 1.6835 1.0| 0.6178 - ] . o , , i
w P Fry e 0% 0
" -4 1. 5985 1.0/ 0.6481 -
" -5 1. 4737 1.0/ 0.6987 —
=z Jepl g e 180°9F 200°Coll A& 7,7t Fig. 8. Relative viscosity vs. ar # for five
I Miztsl A7 & 48z ol oA #E] LDPEs.
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Fig. 11. First normal stress difference vs. sh-
ear stress for five LDPEs.
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Fig. 12. Recoverable .shear strain vs. shear
stress ‘for five LDPEs.
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Fig. 13. Steady-state shear eompliance vs. sh-

ear:stress.for five LDPEs
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