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Film Extrusion of Linear Low Density Polyethylene (L-LDPE)

Shouzo FUJIMOTO
Yoichi YASUDA
Yasuhiro MIKI
Yohsuke KANESHIGE

Film extrusion of homo and blend resins of Lotrex FW 1294 (CdF Chimie’s L-LDPE) has been studied.

1) Film extrusion of FW 1294 has been studied under various conditions in order to make clear the

correlations between film properties and processing conditions such as resin temperature, die gap, blow up

ratio, take-off speed, and air ring type. An interesting finding is that the Dart impact and the Elmendorf

tear strength show different values according to air ring type employed.
2) FW 1294 and four HP-LDPE resins (MFR=0.3—2,0) are chosen for a study of the correlations
between film properties and blend ratios. The results indicate that the blendings with L-LDPE lead to

noticeable improvements in film optical properties, tensile strength, elongation, 5% secant modulus of

elasticity, cross-directional tear strength, and heat seal strength. However, the Elmendorf tear strength

in machine direction decreases with an increase of L-LDPE ratios.
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Table? Blown film processing conditions

T~

Homo
(FW 1294)

HP-LDPE/L-LDPE

Blend*

Extruder Placo EX-55 mm¢
Screw EX-UX Type UX Type
. 76 mmd, .
Die 150mm¢ Spiral 75 mm¢ Spiral
Die gap 1.0,2.0,3.0mm| 2,0mm
2-Stage
Air ring Single lip Dual lip
Dual lip
Resin temp. 180~220°C 200°C
Blow up ratio [ 1.5~5 1.8
‘s approx. 15,
Take off speed | each condition 98 m/min

oo Out put each condition | approx. 15 kg/h
13, JIS K-6760 o e Ui, S
c::::;luti 5k each condition | 25rpm
Table 1 Sample characterization Film thickness | 0,03 mm 0.03, 0.04 mm
MR, Density Film width | each condition | 210 mm
g/10 min g/cm
Sample | Maker Obser- Obser-
Nominal ved Nominal ved * -LDPE and HP-LDPE were dryblended.
(L-LDPE} 1585~
FW 1294| CdF 0.9 0.77 0.919 | 0.9199 F v v 7 HikE 40 mm
(HP-LDPE) BlBE®E 50 mm/min
180 TSK 2.0 1.98 0.921 | 0.9212 Ty — FEE
170 ” 1.0 0.93 0.919 | 0.9200 3. 000 mm /min
176 ” 0.6 0.57 | 0.921 | 0.9208 ’
v K g4 ; JIS Z
72| # 0.3 | 0.31 | 0.920 | 0.9206 7) =y Y EATGIHES ;IS 21702
8) EfAsIHmS ; JIS K6781
9) b— b v—ABREX ; JIS 71526 w#3 %,
(2) RET7ANLOMITERE S LIE 5 mm
ERE I T4 Table 2 kiRd, Floihbofkif o — LR 1 sec
ERED ARARED LT, v — LEH
(31 2F 7ML LOHERNEE 1 kgf/ecm?G

RE7 4 L2, FRIRIN DR THENEY 3
e,

1) ~—x ; ASTM D1003-61

2) FrA ; ASTM D2457-70

3) ¥—bA w47 FERX ; ASTM DI709 (A¥R)

4) GIRBEMTE S ; JIS K6781 ¥4 5,
5) 5IRMEHEIHO e JIS K6301
2B g0
R S]] 20 mm
F v v 7R 50 mm
BIEEE 500 mm/min
6) 5%EEEY 27 A ; REFEEE

RExH JIS K630L
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REX K TEEE, BRERE, £1¥+y 7, 7
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TiRR%,

1) XFEHIHEE (~—X, 7rA)
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(=7 =V vrora FiE) THY, BEA V7 V-
Ve VR RWTL, 2B=T7—) v/ HRNTOML
7 4 VA —BER RO EY 7T (Fig- 1), =7
— V) v 7L FeonwTit, Fige 2 WiRd,
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Fig. 1 Haze vs. Air ring type

Die diameter; 75mm, Die gap; 2mm, Blow up

ratio; 1.5, Screw revolution; 65rpm

¥ Single lip type's data was observed by
40mm¢ extruder.
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Fig. 2 Air ring type
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Fig. 3 Haze vs. Die gap and Out put

Die diameter; 150mm, Blow up ratio; 1.5,
Air ring type; 2-Stage
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Fig. 4 Haze vs. Resin temperature and Die gap

Die diameter; 150mm, Blow up ratio; 1.5,
Air ring type; 2-Stage
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Fig. 5 Melt fracture zone

Resin; FW1294
Resin Temperature; 200°C
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Fig. 6 Dart impact strength vs. Blow up ratio

Die diameter; 75mm, Die gap; 2mm, Resin
temp.; 200°C, Take off speed; 14dm/min, Screw
type; UX, Air ring type; Dual lip
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Fig- 7 Dart impact strength vs, Resin temperatue

Die diameter; 150mm, Die gap; 2mm, Blow
up ratio; 1.5, Take off speed; 28m/min, Air
ring type; 2-Stage
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Fig.10 Dart impact strength vs. Air ring type

Die diameter; 75mm, Die gap; 2mm, Blow up
ratio; 1.8, Resin temp.; 200°C, Take off
speed; 13m/min, Film thickness; 40um

Fig. 8 Dart impact strength vs. Die gap
Die diameter; 150mm, Resin temp.; 200°C,
Blow up ratio; 1.5, take off speed 28m/min,
Air ring type; 2-Stage
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Fig. § Dart impact strength vs. Take off speed

Die diameter; 150mm, Die gap; 2mm, Blow
up ratio; 1.5, Resin temp.; 200°C, Air ring
type; 2-Stage
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Fig.11 Tensile strength vs. Blow up ratio
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Die diameter; 75mm, Die gap; 2mm, Resin
temp.; 200°C, Take off speed; 14m/min, Air
ring type; Dual lip
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Fig.12 Elongation vs. Blow up ratio Ty L |

Die diameter; 75mm, Die gap; 2mm, Resin
temp.; 200°C, Take off speed; l4m/min Air
ring type; Dual lip
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Fig.13 Tensile strength and Elongation vs. Die

gap

Die diameter; 150mm, Resin temp.; 200°C,
Blow up ratio; 1.5, Take off speed; 28m/min,

Air ring type; 2-Stage
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Fig.14 Tensile strength and Elongatlon vs,
Take off speed

Die diameter; 150mm, Die gap; 2mm, Blow
up ratio; 1.5, Resin temp.; 200°C, Air ring
type; 2-Stage
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Fig.15 5% Secant modulus vs. Take off speed

Die diameter; 150mm, Die gap; 2mm, Blow
up ratio; 1.5, Resin temp; 200°C, Air ring
type; 2-Stage
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Fig.16 Elmendorf tear strength vs, Blow up
ratio

Die diameter; 75Smm, Die gap; 2mm, Resin
temp.; 200°C, Take off speed; 1l4m/min, Air
ring type; Dual lip

(27)

Elmendorf tear strength (kgf/cm)

Elmendorf tear strength (kgf/cm?)

150

100

/ ® o
TD
[ ]

Fig.1

L ./
| MD
O\
O
y O | 1 1
"1.0 2.0 3.0

Die gap (mm)
7 Elmendorf tear strength vs. Die gap

Die diameter; 150mm, Resin temp.; 200°C,
Blow up ratio; 1.5, Take off speed; 28m/min,
Air ring type; 2-Stage
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Fig.18 Elmendorf tear strength vs, Take off

speed

Die diameter; 150mm, Die gap; 2mm, Blow
up ratio; 1.5, Resin temp.; 200°C, Air ring
type; 2-Stage
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Fig.19 Elmendorf tear strength vs. Air ring 301
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Die diameter; 75mm, Die gap; 2mm, Blow up EQ:
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Fig.22 L-LDPE Ratio vs. Qut put
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Fig.25 L-LDPE Ratio vs. Internal haze

Table3 As is density of blend film

Blend composition
(wt %)
FW 1294 175

As is density

g/cm?®

100 0
80 20
60 40
40 60
20 80

0 100

0.9203
0.9202
0.9200
0.9197
0.9194
0.9191

Film thickness; 40 y#m

OhB7 4 hatich, FWI204 o LKA WE 40~60
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Fig.27 L-LDPE vs. Elongation
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Fig.29 L-LDPE vs, Dart impact
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Fig.30 L-LDPE Ratio vs, Dart impact
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Fig.31 L-LDPE Ratio vs. Cross-Directional tear
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Fig.32 L-LDPE Ratio vs. Elmendorf tear
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