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Effects of Testing Device and Method Conditions on Puncture Resistance of Film

CHEN Xin!, CHENG Xiang-yu', ZHOU Jia-yan?, GAO Cui-ling?, HE Xiang-ke?, YU Jia-jia!

(1.Labthink Instruments Co., Ltd., Jinan 250031, China;
2.Shandong Institute for Product Quality Inspection, Jinan 250102, China)

ABSTRACT: The paper aims to research the influences of testing device and method conditions on the puncture resistance
of film and analyze factors such as material and dimensional accuracy of the testing device and conditions of test. The size
and tip structure of puncture needles of different batches and materials at home and abroad were compared by microscope,
and the puncture force of uniform and stable films were tested in turn. Compared with puncture needles which diameter
and radius deviations were less than £0.05 mm, the puncture force of puncture needles 1%, 4%, 5%, 6*, 7 fluctuated obviously.
The needle tips with poor arc had large standard deviation and poor repeatability. Compared with the puncture needles of
alloy steel, the puncture force of puncture needles with high-speed steel had better parallelism, force value was not
increasing and the needle did not bend. The parallelism of puncture force which using upper and lower fixed rings with
different diameters was poor. By using a puncture needle with good arc, non-deformable and accurate needle size, and
together with consistent upper and lower ring diameters and reasonable fixed ring for testing, the film puncture resistance
can be reflected accurately.
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Fig.1 Drawing of test device for puncture resistance
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Fig.2 Microscopic charts of different puncture needles
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1
Tab.1 Puncture needle size and their puncture force
/mm /mm /mm /mm /mm /mm /N
1* 0.95 —-0.05 0.342 —0.158 5.76
2# 0.99 —-0.01 0.469 —-0.031 8.40
3# 0.99 —-0.01 0.488 -0.012 8.51
4% 0.99 —-0.01 0.451 —0.049 8.15
5% 0.95 —-0.05 0.482 -0.018 9.53
6" 1.00 1.06 0.06 0.50 0.541 0.041 12.76
7* 1.07 0.07 0.545 0.045 12.77
8 0.99 —-0.01 0.492 —0.008 8.73
9* 0.99 —-0.01 0.495 —0.005 8.90
10% 1.01 0.01 0.501 0.001 9.27
11* 1.00 0.00 0.498 —-0.002 9.05
2
Tab.2 Puncture force of puncture needle with different tip arcs
SR I/N o
G fimm Ckfmm  FRWGR PWR FAWR PWR PR AR
Yl bRdER2E/N
iR 4R2 453 4hiR4 45215
5* 0.95 0.482 10.92 11.06 8.89 10.74 8.54 10.03 1.21
10% 1.01 0.501 10.35 10.98 10.5 10.27 10.57 10.53 0.276
10 11#
2
BOPET20 24
3
2 3 4
+0.01 mm BOPET20 BOPP21
3 g 9* 5 107
4
1.0 N 104 11# 4 BOPET20
50 mm 5
0.3 N
45 mm 50
mm BOPP21
3
Tab.3 Puncture force of puncture needle with different steel
BE &% Eitmm K fmm RN MILR
I 2R W3k A HSR P BRifE(eZE/N
oo 8# 0.99 0.492 11.21 11.87 13.06 13.34 13.48 12.59 1
O 0.99 0.495 11.04 11.79 12.47 12.78 13.71 12.36 1.01
. 10# 1.01 0.501 10.35 10.98 10.5 10.27 10.57 10.53 0.276
11# 1 0.498 10.38 11.05 10.73 10.86 10.69 10.74 0.246
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4
Tab.4 Puncture force of fixed rings with different structures
- ZEHI /N N
O N N 21 O 21 O N
%R1 g2 433 44 LS
(V@I e PET20 11.76 10.69 11.45 9.41 11.31 10.92 0.93
2950 mm BOPP21 10.87 9.46 9.05 10.83 9.54 9.95 0.84
FTFH®HER PET20 10.35 10.98 10.5 10.27 10.57 10.53 0.28
¥H50 mm  BOPP21 8.94 9.68 9.24 9.51 8.97 9.27 0.33
FTFH®ER PET20 11.82 11.09 11.27 10.89 10.49 11.11 0.49
¥)7945 mm  BOPP21 9.87 10.09 9.57 10.43 10.62 10.12 0.42
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