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Comparison of the Thermal Shrinkage Properties of Heat-shrinkable Films
Based on ISO Standard
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2. Labthink Instruments Co., Ltd., Jinan 250031, China)

ABSTRACT: To study the thermal shrinkage properties of heat—shrinkable films, including shrinking force, contracting
force and shrinking direction, and to determine the influences of the test temperature and the test duration to reach the
maximum shrinking force on the shrinkage properties. According to the air heating principle test method in ISO 14616, the
heat—shrinkable films were treated in the heated air to determine the shrinkage properties of various heat—shrinkable films at
the optimal temperature (the temperature at which the maximum recorded shrinking force occurred between 15 s and 30 s).
Multiple tests were conducted with three types of heat—shrinkable films with distinct thermal shrinkage properties at a series
of temperature. The trends of maximum shrinking force and maximum contracting force of various heat—shrinkable films
were different. And the shrinking direction was different for films with different materials and processing technologies. The
same heat—shrinkable film demonstrated basically identical thermal shrinkage properties on different FST-02 film film
thermal shrinkage testers. The test method and instrument specified in ISO 14616 were suitable for all kinds of heat
shrinkable films, except that the sample direction and scope of preset temperature should be adjusted according to the
material and the processing technique of the heat—shrinkable films.

KEY WORDS: air heating method; heat—shrinkable film; shrinking force; contracting force; shrinkage ratio
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Fig.1 The structure principle of film thermal shrinkage tester
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Fig.2 The photo of FST-02 thermal shrinkage tester
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Tab.1 Test results for thermal shrinkage properties of various heat—shrinkable films at the optimal setting temperature

il Wk RfERE EORMEPEE RORRETIFIE, BullR R
e Jrlil {2/ C. (N-(15mm)™) (N-(15mm)™") FHME%e TS
™ 3.15 338 12.34 15.8~20.8

PVC-1 90
MD 0.04 0.13 1.36 16.9~25.0
™ 3.35 341 10.92 21.6~27.7

PVC-2 85
MD 031 0.22 0.94 15.9~20.4
™ 9.0 7.82 40.89 17.8~19.3

PETG-1 110
MD 0.25 0.11 351 17.3~18.9
™ 3.81 3.87 35.75 16.5~19.6

PETG-2 110
MD 0.21 0.10 4.01 17.1~20.4
™D 2.14 2.89 20.50 23.5~26.2

OPS 105
MD 0.07 0.14 1.68 19.6~21.7
D 247 1.04 28.56 23.0~274

BOPP 235
MD 031 0.09 7.01 20.7~24.1
™ 0.04 — 3.56 18.6~21.4

POF 150
MD 0.54 0.26 24.16 21.8~27.3
™ 0.01 0.14 3.69 16.9~19.6

7 PE 220
MD 0.14 175 45.55 20.3~27.0
™ 0.01 0.06 4.83 20.1~23.6

LDPE-1 200
MD 0.13 1.37 37.89 19.2~234
TD 0.01 0.14 691 20.6~24.1

LDPE-2 220
MD 0.20 2.19 37.62 24.6~25.7
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Tab.2 Comparison of the test results of the same heat-shrinkable films between different testers
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PUgEmE  WEY mAEREIRE/C SEH4MEY W SEH4MEY W Y W Eipakin
(N-(15mm)™")  W2/% (N-(15mm)™") W2%/% (H/% /%  PitE]/s
1% 110 3.81 2.66 3.87 235 3575 620  16.5~19.6

PETG-2
245 110 3.71 2.66 3.78 235  33.60 620  17.0~19.7
BOPP 1E 235 2.47 6.26 1.04 1.94 2856 374 23.0~274
245 235 232 6.26 1.02 1.94  29.65 374 19.0~24.0
12 220 0.14 24 1.75 226 4555 323 203~27.0
B N

28 220 0.11 24 1.79 226  44.10 323 22.0~26.0
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Tab.3 Performance index results of LDPE-2 at various tem-

peratures
B RO BORS Pl HRRIA
T/ I S DA R S S S &) 46 )1t
< HE/N AN {8/% BRI 18]/
150 0.15 2.53 18.09 181.1~122.0
160 0.18 2.76 16.14 86.4~98.2
170 0.18 2.62 18.42 60.5~66.1
180 0.17 2.72 17.12 47.3~54.1
185 0.20 2.87 25.96 46.1~51.2
190 0.21 2.61 27.54 40.5~42.8
195 0.20 2.64 20.42 32.9~37.0
200 0.19 242 34.97 35.3~36.4
205 0.20 2.21 34.74 28.7~30.0
210 0.20 2.41 35.54 26.4~28.5
215 0.19 2.39 36.31 27.8~29.0
220 0.20 2.19 37.62 24.6~25.7
225 0.20 2.27 37.16 21.8~23.5
230 0.21 1.94 36.49 20.8~23.7
235 0.20 2.44 36.49 20.8~22.4
240 0.21 2.08 41.23 17.5~20.4
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Tab.4 Performance index results of PETG-2 at various temper-

atures
W R NG Pl s TR
L/ 45 )1°F 45 71°F- FR-H Ervh
C YIE/N FIE/N 1H/% PR /s
80 3.73 3.89 41.50 261.6~316.8
85 3.62 3.67 40.49 191.1~232.8
90 3.72 3.88 40.74 143.5~163.9
95 3.70 3.87 4295 91.5~101.1
100 3.82 3.87 41.49 36.4~44.9
105 3.64 3.69 37.27 15.4~18.3
110 3.81 3.87 35.75 16.5~19.6
115 3.85 3.95 34.41 11.3~15.1
120 3.84 3.84 39.40 10.4~12.5
125 3.90 3.93 39.84 9.2~11.0
130 3.96 3.83 43.62 7.2~9.6
135 3.94 371 47.28 6.5~7.7
140 3.87 3.58 47.04 6.0~6.7
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Tab.5 Performance index results of OPS at various tempera-

tures
W R R% Pl 2 R
I 4511 451 HRFH 45 S
0 BIE/N YIE/N 1E/% L A] /s
80 2.14 2.83 25.97 176.3~215.6
85 2.19 3.00 26.49 141.2~158.6
90 2.15 2.89 25.46 58.1~104.8
95 2.13 2.89 24.39 39.6~69.5
100 2.15 2.90 22.44 26.4~34.6
105 2.14 2.89 20.50 23.5~26.2
110 2.13 2.79 21.73 15.9~18.8
115 2.26 2.85 22.68 12.7~16.4
120 2.22 2.89 2371 11.4~14.5
125 2.19 276 24.96 10.0~12.1
130 223 2.72 27.43 8.5~11.0
135 2.22 2.53 29.83 7.3~9.0
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Fig.3 Shrinkage ratio of PETG-2 and OPS at different temperatures
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