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Study on the Physical Property of Soft Film for Greenhouse

Chang, Y. S. » Han, K. S. « Kim, S. H. « Chyong, D. H. « Kim, K. C.
National Agricultural Mechanization Research Institute

Abstract

This study was performed to induce a guality improvement and standardiza-
tion of materials used for greenhouse. For this purpose, physical and mechanical
properties of agricultural films for greenhouse were measured by kinds and
thickness of the films. The properties are composed of impact, tensile, tear prop-
agation strength and light transmittance.

The results were summarized as follows.

1 . At the impact test result of the falling dart, the thicker the film, the
greater the impact strength of soft film. The impact weight at 50 percents is
from 158g to 213g and the strength of low density polyethylene(LDPE) film is
higher than the rest of any other films.

2 . Seeing the leveling of the impact rupture, maximum impact weight which
was ruptured very little ranges from 62g to 192g. The impact strength of 0.
Imm films was higher than that of 0.05mm as from 1.8 to 3.2 times.

3 . Tensile weight covers from 0.95kg to 2.22kg in the test materials, and the
weight of lengthwise film is larger than that of width. LDPE film has high
value of tensile weight. Elongation range is from 345 to 102 percent and
lengthwise elongation is greater than width as much as from 1.4 to 2.7 times.

4 . Tear propagation strength ranges from 80.5kg/cm to 121.7 kg/cm, and
unlike which of LDPE film has high value, EVA film has low value in the films
tested. The width strength is higher than the lengthwise.

5 . The light transmittance of the soft film is about 78~92 percent in the
range of ultraviolet ray, but has high value in the visible ray range.
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Table 1. Experimenta materials for tensile
properties, tear propagation stren-
ength, free faling dart and light
transmitlance materials.

Materials Thickness(mm)
PE 0.05, 0.06, 0.1
LDPE 1 0.05, 0.06, 0.1
LDPE 2 0.05, 0.06, 0.1
EVA 0.06, 0.07, 0.1
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Table 2. Weight of impact rupture. {unit:g)

Normal thick- 0.05 0.06
ess (mm) 0.1
Item (0.06) (0.07)

PE 75.8 104.0 213.0
LDPE 1 81.6 87.2 157.1
LDPE 2 86.4 103.6 151.1

EVA (90.8) (96.9) 158.0

% Weight . dart and added weight at 50%
rupture.

Table 3. Rupture grade of materials.

Falling weight(g)
Rupture Materi- [Normal thickness(mm)
grade als 0.05 0.06 0.1

(0.06) (0.07)

PE |62.09 92.0 1920
LEPE1| 71.9 721 136.9
LEPEZ2| 721 86.9 126.7

Non—rupture | EVA |[(82.3) (86.8) 137.0

PE |67.39 97.2 197.0
) LEPE1| 77.1 77.1 1421
LEPE2} 77.1 92.0 136.9

1 row rupture

EVA [(87.4) (92.0) 1417
PE | 1369 1520 226.9
( > LEPE1| 1219 1369 226.9
“_Y  |LEPE2| 92.0 166.9 197.0

2 row rupture | EVA [(152.0)(166.9) 212.0

552.5

PE | 302.1 3474
Q LEPE1| 3474 377.5 5525
LEPE2| 332.4 362.5 502.2
Full rupture | EVA |(457.5)(537.4) 7125

% Circle : falling dart trace.
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Table 4. Tensile load by films.
(unit:kgf/mm?)

Item Lengthwise Crosswise

Yield Maximum| Yield Maximum

PE 0.05 0.514 0.946 | 0.490 1.064
0.06 0.631 1.183 | 0.625 1.267

0.1 0.927 1.707 | 0.943 1.891
LDPE1 0.05| 0.484 1.009 | 0.535 1.196
0.06] 0.666 1.182 | 0.635 1.219

0.1 | 1.024 1.914 | 1.064 2.079
LDPE2 0.05| 0.490 1.080 | 0.506 1.019
0.06 0.655 1.163 | 0.639 1.391

0.1 | 1.136 2.114 { 1.126 2.216

EVA 0.05 0.415 1.083 | 0.521 1.519
0.06 0.420 1.127 | 0.456 1.289

0.1 0.644 1.601 | 0.765 2.000
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Table 5. Elongation by films.

(unit: %)
Item Lengthwise Crosswise

Yield Maximum| Yield Maximum

PE 0.05 45 345 18 956
0.06 46 474.5 20  1056.2

0.1 32.5 730 22 987
LDPE1 0.05f 28 366 20 1055.6
0.06| 25 535.6 | 21.2 984.4

0.1 | 285 628 23 1020.5
LDPE2 0.05| 28.1 496.9 24 1002.5
0.06| 28.7 3958 | 175 1023.7

0.1 | 285 731 21 1171

EVA 0.05 285 7835 | 27.5 9875
0.06 44 786 30.6 971.2

0.1 45.5 632 29.5 1015.5

A5 ZAolwrgd A= LDPE27} 2.07~2.
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Table 6. Tensile Strength.

(unit:kgf/mm?)

Hem Lengthwise Crosswise

Yield Maximum| Yield Maximum

PE 0.05 1.077 2.340 | 1.173 2.161
0.06 1.059 2.149 | 1.078 2.022

0.1 0.970 1.947 | 0.997 1.837
LDPE1 0.05( 1.074 2.401 | 0.957 1.979
0.06) 1.129 2.167 | 1.118 1.984

0.1 | 1.097 2.143 | 1.059 1.983
LDPE2 0.05] 1.027 2.072 | 0.987 2.177
0.06} 1.098 2.388 | 1.098 1.908

0.1 | 1.146 2.258 | 1.184 2.201

EVA 0.05 0.803 2.344 | 0.731 1.911
0.06 0.719 2.032 | 0.655 1.761

0.1 0.756 1.977 | 0.661 1.644

Table 7. Tear Propagation Strength.

(unit:kgf/ecm)

tem Direction of length| Direction of width
Yield Yield
PE
0.05 101.001 98.587
0.06 100.382 98.639
0.1 95.319 73.702
LDPE1
0.05 121.738 98.025
0.06 101.353 84.818
0.1 101.192 82.490
LDPE2
0.05 99.887 79.495
0.06 107.422 79.960
0.1 100.443 82.077
EVA
0.06 89.386 75.671
0.07 80.407 74.768
0.1 84.702 61.260
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