BURST PRESSURE (HOOP TENSILE STRENGTH)
OF COMPOSITE CYLINDERS USING
ELASTOMERIC INSERTS
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INTRODUCTION
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INTRODUCTION

* Filament winding:
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* Testing:
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[2] Zhao, Y., et al. (2021). Split-disk test with 3D Digital Image Correlation strain measurement for filament wound composites. Composite Structures, 263.




INTRODUCTION

OBJECTIVE
To assess the use of the compressed elastomer method for testing internal pressure

of filament-wound cylinders/tubes

» Specific objectives:

v" To assess the mechanical response of cylinders for different winding angles, including the hoop

tensile strength (burst pressure) and modulus;

v" To identify advantages and limitations of the method for testing FW cylinders and to provide

recommendations for the testing of similar structures.




METHODOLOGY

* Cylinder manufacturing

=
_1/“ circuit - ~ /Length: 110 mm\
—— : Kuka robot with 5 specimens
Carbon- = 2_ am_mr L = - MFTech system. each for: +35°,
€poxy illtermedi:te winding Stainless-steel 4 45° + 55°,
towpregs —m ansaons. == \_ mandrel # 50.8 mm, / \ +75°£90° )

complete winding

Material Design W1nd1ng
c ) CadWind® ; 7%
software

sgl carbon




* Compressed elastomer test method [3]
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* Dimensioning [4]
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[3] ASTM C1819-21 - Hoop Tensile Strength of Continuous Fiber-Reinforced Advanced Ceramic Composite Tubular Test Specimens at Ambient Temperature Using Elastomeric Inserts

[4] Mosley, K. (1982). The stressing for test purposes of materials in tubular form using elastomeric inserts — experimental and theoretical development. Proc. of Inst. of Mechanical Engineers, 196.



METHODOLOGY

* Instron universal testing machine - 100 kN load cell.

* Displacement rate: 10 mm/min.

+35° +75° +90°




* Load X displacement
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RESULTS

* Typical fracture morphologies
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* Hoop stress X hoop strain
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RESULTS

» Effective mechanical properties in the hoop direction
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CONCLUSIONS

* The compressed elastomer method enabled:

* Good load control.

Easy assembly/disassembly.

Reduced time and cost requirements.

Less critical problems in comparison to fluid pressurization testing (safety and seals).

Evaluation of tubes, as opposed to ring specimens.

* Regarding the mechanical behavior of the FW cylinders:
* Greater load capacities for higher WA (up to 75° in relation to the cylinder axis).
* 35°and 45° failed progressively, primarily by interlaminar mechanisms.
» 55° failed by wall fracture in the pressurized region and 75° failed explosively.

* =90° failed parallel to the fiber orientation due to axial bending loads at the non-pressurized ends.
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