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ABSTRACT: The work aims to study the influence of the infrared sensor method WVTR tester improvement on the
moisture permeability of packaging materials and the enhancing effect of the application performance. The tempera-
ture control technology and sample clamping device of the WVTR tester were improved so that the test temperature re-
mained stable in testing process and the tester could test film/sheeting and container samples. By referring to the basic
method (cup method) WVTR tester, the water vapor transmission rate of six different levels of permeable materials in-
cluding 1.2 mm leather, 25 pm PET film, 230 um solar back sheet, 20 um PP film, 100 pm PET/AI/PA/CPP film and 12um
VMPET film were tested with the infrared sensor method WVTR testers before and after the improvement at 23 ‘C, 90%
and 38 C, 90%. The results showed that the relative uncertainty caused by the improved infrared sensor method tester
and cup method tester was basically the same. Compared with the unimproved tester, the uncertainty of the improved
infrared sensor method tester, the relative deviation of test results from the cup method, the relative deviation of each
group of test data and the relative standard deviation were reduced. The reliability, accuracy, repeatability and stability of
the improved infrared sensor method WVTR tester have been improved regarding the testing of water vapor transmission
rate of packaging materials with different properties.
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Fig.1 Traditional water-bath temperature control equipment
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Fig.2 Improved sample clamping device
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Tab.1 Temperature test values of two temperature control devices at different setting temperatures
oy 23 C 38 C
WA AE/C fm2/C MXFPREIR 2 /% MRAE/C W2/ C AT bR 22 /%
23.4 0.4 37.9 -0.1
22.9 -0.1 37.5 -0.5
o 5 23.2 0.2 38.3 0.3
425 452 yE Ak
s i e it 23.0 0.0 10 38.5 0.5 1.0
23.3 0.3 37.8 -0.2
22.8 -0.2 37.6 -0.4
23.0 0.0 38.1 0.1
23.0 0.0 38.0 0.0
s 23.1 0.1 38.0 0.0
,.‘ Eg s yH e . .
AR e 23.0 0.0 0.3 38.0 0.0 0.1
22.9 -0.1 38.1 0.1
23.0 0.0 38.0 0.0
F2 EHEINWHNAHEE
Tab.2 The relative uncertainty introduced by testers %
- o PET % KIHBET AR PP i fiE PET/AI/PA/CPP {#fli  VMPET H#ifiX
i 23°C 38C 23C 38°C 23°C 38°0C 23C 38C 23°C 38C 23°C 38°¢C
PRtk 0.87 070 090  0.75 1.8 1.6 1.7 1.1 43 4.1 3.4 3.1
asy  itE 084 075 089 0.77 2.1 1.4 1.6 1.1 4.1 3.8 3.0 2.8
&I s
P R 091 078 091 0.83 2.5 2.1 2.7 1.6 4.9 4.6 3.7 3.4
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Tab.3 The average of water vapour transmission rate for the six samples

WA e MR E(gm2d ") MR AME R (gm 2 d ) AT LD AME e (gm 2d )
A 9.862 9.758 9.732
VELEE K PET 7.806 8.020 8.478
23 °C, K FHAETT M 1.041 1.044 1.005
AH X PP K 1.940 1.986 1.809
J€74 90% PET/Al/PA/CPP ifiit 0.097 0.101 0.101
VMPET # i 0.245 0.232 0.221
R 29.049 29.804 30.169
TR PET # /% 16.191 15.548 15.387
38 °C, KIAREH R 2.381 2.216 2.557
AH X PP K 5318 5.727 5.873
€4 90% PET/Al/PA/CPP jifiit 0.108 0.110 0.113
VMPET # i 0.447 0.436 0.470
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Tab.4 The deviation of test vales and average vales tested by infrared detection sensor method

‘ ) WU I LT AME R WCHE R LT AME AR 1
R S R — —
AT 22 e K AB /% AR AR AE R 22/% MK 22 B K AEL/ % AR X AR 1 R 22/%

S A -33 2.1 9.3 6.7
PET #fii -8.7 4.9 10 6.0
Rk 23 C, K FHEEE R -6.2 5.0 10 6.0
FHXS IR 90% PP 7.9 5.1 -9.4 6.0
PET/AI/PA/CPP ¥ ik -9.9 6.5 9.9 6.8

VMPET # I 6.7 5.3 -10 8.3
S A 5.3 3.2 -9.0 6.2

PET #fii 8.1 43 10 73
HLEEH 38 C, KIHBEE MR 5.8 3.9 -8.6 5.0
FAXS IR R 90% PP -7.1 4.8 -9.4 6.9
PET/AI/PA/CPP ¥ ik -39 3.0 9.6 7.2
VMPET # I 5.9 4.5 -8.8 7.6
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Tab.5 The relative deviation of cup method and infrared
detection sensor method

A 23 C,
AEXTHEEE R 90%

ik 38 °C,

. AEXT R EE R 90%

AHXT R AHXT DR AR A X O

Ze/% Z el% Eel% £ e%
i -13 -1.1 3.9 2.6
PET i 8.6 2.7 -5.0 —4.0
KIHAEH MR 41 -3.5 0.3 7.4 -6.9
PP K -6.8 2.4 10 7.7
PET/AI/PA/CPP HJiE 4.1 4.1 4.6 1.9
VMPET 78I -9.8 -53 5.1 -2.5
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