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Research on full-scale test verification technology of composite
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Abstract: As the highest level of BBA verification system, full-scale structure test is directly related to the success of
aircraft composite structure airworthiness certification. In order to prove that the composite material airframe structure

of a certain type of CCAR-23 normal category general aircraft complies with the relevant requirements of CCAR 23

and AC20-107B, firstly, this paper analyzes and discusses the planning and implementation techniques of full-scale

static, fatigue and damage tolerance tests; Secondly, in order to solve the issue of wing root fractures failure during
the first full-scale static test, a method combining computational analysis and experimental verification was used to
propose a design modification and to design a wing root assembly test which was based on the BBA to verify the effec-
tiveness of the improvement scheme. Finally, the optimized structure successfully passed the full-scale ultimate load
test and the test results proved that the composite material airframe structure of this aircraft meets the relevant require-

ments of airworthiness regulations. The analysis, modification, test design and airworthiness certification process pro-

vide an important reference for the compliance verification of similar type aircrafts.
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Fig. 1 TIllustration of the application of composite
materials in a specific type of aircraft
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Fig.2 Schematic diagram of the BBA test level
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Fig. 3 Test plan for static strength, fatigue and damage tolerance of full-scale composite structures
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Fig. 5 The condition of the wing spar root

after disassembling the wing
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Fig.7 Damage to reverse heading direction side
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Fig. 8 TIllustration of the design for the wing spar root
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Fig. 9 Illustration of the typical cross—section of the

wing spar root (excluding pin hole area)
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Table 1 Parameters related to the flange design
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Fig. 10 Comparison diagram of the design

changes of the root of the wing spar
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