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Abstract

Local defects and seams of fabric materials have a certain effect on the performance of inflatable
structures, especially in the inflatable deformation. This paper focuses on the analysis of inflatable
surface deformation for the fabric materials with local defects and seams, as well as the assessment of
processing stability. According to the common defects or seams on the local surface of the inflatable
structure, several fabric specimens with local defects and seams are designed and processed, including
the fabric specimen with weft deviation, the fabric specimen with the cross-shaped seam, the fabric
specimen with the seams and the fabric specimen with the defects. Based on a special designed
inflatable bulging device and combined with the digital image correlation technology, a set of test
methods for surface deformation of fabric specimens are introduced. Surface deformations for each
fabric specimen are calculated by the correlation algorithm under inflated pressures, including the out-
of-plane displacement and the full field principal strain of the surface for the fabric specimens.
Combining with the finite element numerical results, surface deformations of the fabric specimens
with defects and seams are simulated. And the relationship of the surface displacement and strain for
the fabric specimens with inflated pressure and position is characterized. Furthermore, the processing
stability of the fabric specimens is assessed. This paper will provide test results for the following
optimization design of the inflatable structures and the fabric specimens as well as the improvement of
the processing stability.
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Fig.1 Inflatable bulging test for fabric specimen. Fig.2 Principal strain cloud of the surface for

fabric specimen with the cross-shaped seam.
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