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Fig.2 Test specimen installation and loading plan
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Fig.3 Barrel test specimen finite element simplify model
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Fig.4 Stain gauge location selection
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Fig.5 Barrel test specimen strain compare under tension
and bending load case
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Fig.6 Skin circumferential stress compare
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Fig.7 Skin circumferential stress correct factor
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Fig.8 Skin circumferential stress compare after correction
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Fig.9 Frame compares location and deformation under
pressure load case
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Fig.13 Broken clips location and failure model
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Fig.14 Clip configuration compare before and after correction
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Fig.16 Skin panel flush and non-flush repair
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Cut Frame and Shear tie
Cut Skin as shown
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Fig.17 Initial crack size and analysis compare
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Fig.18 Skin panel residual strength analysis and test result
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Civil Aircraft Barrel Test Design and Data Analysis

LIU Xu*

AVIC SAC Commercial Aircraft Company Ltd., Shenyang 110179,China

Abstract: The fatigue and damage tolerance (F&DT) test of full-scale barrel was carried out, to study the load carry
ability and F&DT character for a civil aircraft. A series of analysis and optimization works on test results investigation,
global finite element model simulation, structure stress and load analysis, damage tolerance ability evaluation,
structure maintenance validation were done. The results show that full-scale barrel test has more reliability and
efficiency compare with the component test. It also proves that the whole process of test design and data disposition
has reference value for barrel test design of new type aircraft.
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