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tethered telecommunication balloon according to mission requirements
was investigated. For this purpose, laboratory samples of polyester
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substrate fabric with double-sided PU+PVC coating, polyester substrate
Tethered balloon fabric with single-sided PVC coating, and polyester substrate fabric and
Welding process

TPU laminate were prepared and the fabric joining in these samples was
carried out by high-frequency welding equipment, ultrasonic stitching,
and thermal welding. Then, the tensile strength and helium permeability
of the joining samples were measured. The results showed that the
application of the welding process by ultrasonic sewing equipment and
high-frequency spot welding resulted in a significant reduction in the
strength of the joint seam compared to the unbonded fabric for all three
types of fabrics. However, in the hot air thermal welding process of
PVC-coated polyester fabric, the tensile strength and helium
permeability at the joint seam under the condition of using the welding
tape are respectively equal to 1.465 N and 0.06 L/m*day, which is in
accordance with the relevant requirement (500 N and 0.5 L/m?/day) and
close to the similar values in the unbonded fabric (6.473 N and 0.05
L/m?/day). Therefore, the hot air thermal welding process is an
appropriate process for bonding PVC-coated polyester fabric applied in
this research.
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Fig. 1. Different layers of multilayer structures (a) coated and
(b) laminated for LTA systems.
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Fig. 2. Schematic representation of bonded fabric laboratory
samples: (a) polyester with double-sided PU+PVC coating, (b)
polyester with single-sided PVC coating, and (c) polyester with
TPU laminate.
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Fig. 6. Bonded samples using high-frequency welding
equipment with a spot head by Atieh Sazan Farhoud Company.
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Fig. 4. Fabric helium permeability testing equipment.
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Fig. 5. Used ultrasonic sewing machine.


https://www.lesiteweld.com/plastic-welding-hot-air-gun-lst1600s-product/

Syl Jmw g ¢ Glin S|y Lo yhese o Sgo wblulossle

400
350
300
250

200

Tensile force (N)

sample
JLA;‘ L;La:djw PK"“"‘" | Q’o):l @L.: -1 < |$w

Fig. 9. Tensile specimens from joining by ultrasonic sewing
machine.
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Table 2. Strength test results of bonded samples.

. Tensile
Sample Welding process force (N)
1 Ultrasonic sewing machine 226.52
2 Ultrasonic sewing machine 204.11
High frequency welding with
3 spot head by Bahnumand 184.7
Company
High frequency welding with
4 spot head by Bahnumand 265
Company
High-frequency welding with
5 spot head by Atieh Sazan 20.6
Farhoud Company
High-frequency welding with
6 spot head by Atieh Sazan 8.5
Farhoud Company
High-frequency welding with
7 spot head by Atieh Sazan 185.2
Farhoud Company
8 Hot air thermal welding 348.5
9 Hot air thermal welding 2214
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Fig. 11. The bonding geometry (a) horizontal line and (b) circle.
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Fig. 12. Circular bonding geometry with the use of two circular
welding tapes on both sides of the joint.
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Fig. 10. Samples for joining with thermal welding equipment in
two joining designs: (a) without welding tape and (b) with
welding tape.
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