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ABSTRACT

Cirrus SR22-GTS is a general-purpose aircraft developed by Cirrus with a high-
performance single-engine 4-seater and an all-composite fuselage. The floor of an aircraft
consists of a front floor and a rear floor structure. The floor beam web is easily hit by
heavy objects, causing non-penetrating impact damage. There is no maintenance
instruction for the non-penetrating impact damage to the aircraft beam web structure in
the Cirrus SR22 aircraft maintenance manual. The maintenance of the non-penetrating
impact damage to the Cirrus SR22 aircraft beam web structure basically belongs to the
"extra manual" maintenance.

Based on the above problems, this paper analyzes the non-penetrating impact
damage caused by the impact of heavy objects on the typical composite laminate structure,
and analyzes the "lap width" - "additional layer" in the maintenance parameters of stepped
digging and pasting during maintenance. The airworthiness verification of the "exceeding
manual" maintenance plan was carried out.

The "lap width" and "the number of additional layers" are the main maintenance
parameters in the stepped digging, patching and pasting maintenance. The paper adopts
the two "lap width" parameters of 0.5 in and 0.25 in that are often used in maintenance
work. "Layer" has two parameters: 1 layer or 0 layer. For the combination of these two
maintenance parameters, the paper adopts the method of "building block" step-by-step
proof through experiments and analysis.

Carry out the simulation calculation of the mechanical properties of the "sample
level" - "component level", and analyze and draw conclusions by comparing the
simulation calculation results and experimental results of the two. In the finite element
analysis of composite material panels, some tests that cannot be actually carried out can
be relatively carried out, a set of optimal maintenance parameters can be obtained, and a
set of maintenance parameters closer to the strength before maintenance can be obtained,

that is, "extra manual" Airworthiness verification process for maintenance parameters.



Through the analysis of the experimental results of "component level" and "sample
level" and finite element data, it is finally concluded that the maintenance effect with a
lap width of 0.251n is closer to the effect before maintenance.

Key words: Cirrus SR22; floor beam web; airworthiness verification; maintenance
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