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Abstract In this study, the laminating of TPU film after coating of primer adhesive on
the fabrics was applied in order to secure the strength to withstand a fall from a
higher altitude by increasing the adhesion between the fabric and the film layer. It
seems that the fineness of the yarn and the weave construction have a greater effect
than the type of the laminating films. The order of superiority of the laminated fab-
rics by film type and thickness was the same for 1000 denier and 210 denier fabrics,
and the tendency was consistent with the order of superiority in the film properties
and peel strength tests. The tear strength of laminating fabrics increased three to four
times for 1000 denier fabrics compared to the fabric alone, but it decreased by 2
times for the 210 denier fabrics. Summarizing the above results, it is most appropriate
to combine 1000d fabric with three types of laminating films(100~200um thickness) of
A(0.2T) or B(0.15T) or D(0.1T) considering the air pressure resistance, the impact re-

sistance during the fall, and the durability against damage during use.
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Table 1. Characteristics of fabrics for coating and laminating
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Table 2. Thickness, tensile strength, elongation, and 100% modulus of various TPU films

Test results
Film code Color Thickness Tensile strength (N/m?) Tensile elongation (%) 100% modulus (N/cm?)
(um) Direction 1 Direction 2 Direction 1 Direction 2 Direction 1 Direction 2
Film A 0.2T Clear 198 10,250 9,250 850 900 720 680
Film A 0.02T Clear 25 4,210 3,640 350 380 1,120 1,060
Film B 0.15T Translucent 148 4,200 3,770 540 470 560 610
Film B 0.2T Translucent 220 6,090 7,160 680 580 550 630
Film C 01T Translucent 109 4,750 4,320 480 380 1,020 1,140
Film D 01T Clear 103 8,170 8,750 790 810 840 870
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Figure 1. DSC thermogram of PU adhesive for primer coating.
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Figure 2. DSC thermogram of various TPU films.
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Figure 5. Tensile strength of laminated fabrics with various
textiles and TPU films.
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Figure 6. Tensile elongation of laminated fabrics with various
textiles and TPU films.
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Figure 7. Tear strength of laminated fabrics with various
textiles and TPU films.



Table 3. Mechanical properties of laminated fabrics depending on various textile and TPU films

Test results
Fabric Film code Tensile strength (N/50mm) Tensile elongation (%) Tear strength (N)
Warp Weft Warp Weft Warp Weft
Fabric only 6,273 5,787 21.6 194 170 131
Film A 0.2T 4,700 3,160 183 140 571 566
Film A 0.02T 3,540 3,280 16.1 135 605 504
1000d PET .
Film B 0.15T 4,920 4,660 16.0 178 639 559
Basket
Film B 0.2T 4,240 2,490 177 135 672 581
Film C 01T 4,350 3,590 176 138 641 579
Film D 01T 4,670 4,020 153 16.2 533 511
Fabric only 1,600 1,300 329 311 87 77
Film A 0.2T 1,440 1,211 409 375 88 82
Film A 0.02T 1,113 865 283 271 45 41
210d Nylon .
Plai Film B 0.15T 1,455 907 40.0 26.7 84 68
ain
Film B 0.2T 1,372 854 385 279 78 74
Film C 01T 1,259 1,061 325 300 48 47
Film D 01T 1,445 1,088 407 377 43 43
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