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properties  were

measured. Tensile

Abstract In order to study wearable air cushion materials capable of responding to
massive impact in high-altitude fall situation, high tenacity woven fabrics were bonded

by heat only depending on various type of thermoplastic films and then mechanical

strength, elongation, and 100% modulus

measurement results for 4 types of films show that TPU-2 has higher impact

resistance and easier expansion than PET-1. After thermal bonding, the combination

with the highest tensile strength was a material with a TPU-2 film for nylon and a
PET-2 film for PET, so there was a difference by type of fabric. The tear strength of
the bonded materials were increased compared to the fabric alone, which shows that

durability against damage such as tearing can be obtained through film adhesion. All

of the peel strengths exceeded the values required by automobile airbags by about 5
times, and the TPU-2 bonded fabric showed the highest value. The air permeability
was 0 L/dm*min. For both the film and the bonded material, which means tightness

between the fabric and the film through thermal bonding. It is expected to be applied

as a wearable air cushion material by achieving a level of mechanical properties

similar to or superior to that of automobile airbags through the method of bonding
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Dyers and Finishers air cushion material

film and fabric by thermal bonding.
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Before product deployment

(a) Before air-cushion deployment

(©) Air cushion deployment sequence in a fall situation during work

Figure 1. Product examples of wearable vests for high altitude fall(Source : http:;//safeware.co.kr).
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Table 1. Characteristics of fabrics for thermal bonding test

. Yam Weave Fabric density Weight Width
Fabric code . .
Warp Weft construction (Filling/inch) (g/n? (cm)
High tenaci High tenacity Nyl
ES-E-003 'gn tenacity 'on tenadity TYION 5 2 Basket 445%445 344 179
Nylon 840D 840D
High tenaci High tenaci
ES-E-008 'n tenacity 'gh tenacity 2x2 Basket 445%445 344 179
PET 840D PET 840D
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Figure 2. DSC thermogram of films depending on various type
of TPU.
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Figure 3. DSC thermogram of films depending on various
type of PET.
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Table 2. Thickness, tensile strength, elongation, and 100% modulus of films depending on various type of TPU and PET

Test result
Type of Tensile strength Tensile elongation 100% modulus
b, Film code Thickness (N/cn?) ) (N/an?)
m
) Direction 1 Direction 2 Direction 1  Direction 2 Direction 1  Direction 2
TPU TPU-1 100 2,250 2,230 750 770 470 430
TPU TPU-2 110 3,280 3,290 720 720 430 410
PET PET-1 154 2,600 2,600 650 620 1,170 1,180
PET PET-2 90 1,610 1,570 260 330 1,240 1,160
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Table 3. Air permeability of thermal bonded fabrics depending
on various type of TPU and PET

Air permeability
Film code (L/drr?/min)
Film ES-E-003 ES-E-008
TPU-1 0 0 0
TPU-2 0 0 0
PET-1 0 0 0
PET-2 0 0 0
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