Technical Paper

EISSN 2508-7150
Journal of Aerospace System Engineering http://dx.doi.org/10.20910/JASE.2022.16.1.97
Vol.16, No.1, pp.97-103 (2022)

Y aEEAA AR FAde] T2 WY 5L 9% T2 AN

2@ AR AR et QA
‘gngFeFATY
“3hslol oy 2 29 o] 2

Structural Static Test for Validation of Structural Integrity of Fuel Pylon
under Flight Load Conditions

Hyun-gi Kim"T, Sungchan Kim', Hyun-kyung Choi’, Seung-ho Hong®, Sang-Hyuck Kim®
'Korea Aerospace Research Institute

*Hanwha Aerospace Corporation
Abstract

An aircraft component can only be mounted on an aircraft if it has been certified to have a structural
robustness under flight load conditions. Among the major components of the aircraft, a pylon is a structure
that connects external equipment such as an engine, and external attachments with the main wing of an
aircraft and transmits the loads acting on it to the main structure of the aircraft. In civil aircraft, when there
is an incident of fire in the engine area, the pylon prevents the fire from spreading to the wings. This study
presents the results of structural static tests performed to verify the structural robustness of a fuel pylon used
to mount external fuel tank in an aircraft. In the main text, we present the test set-up diagram consisting of
test fixture, hydraulic pressure unit, load control system, and data acquisition equipment used in the structure
static test of the fuel pylon. In addition, we introduce the software that controls the load actuator, and
provide a test profile for each test load condition. As a result of the structural static test, it was found that
the load actuator was properly controlled within the allowable error range in each test, and the reliability of
the numerical analysis was verified by comparing the numerical analysis results and the strain obtained from
the structural test at the main positions of the test specimen. In conclusion, it was proved that the fuel pylon
covered in this study has sufficient structural strength for the required load conditions through structural static
tests.
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Fig. 4 Strain Gages on Test Specimen
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Fig. 6 Loading Fixture Connected to Actuators
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Table 1 Required Flight Load Conditions
LC Fa Fs Fv Mr Mpr My
No. (kN) (kN) (kN) (kNemm) (kN-mm) (kN-mm)
01 16.33  -67.91 -74.55 -8,4203 47,775.0 12,547.8
02 6.72 -73.49 -3133 -6,740.0 -3,370.9 11,198.2
03 25.68 -74.47 -106.40 -3,851.2 -1,953.4 24,859.7
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Table 3 Test Loads of Each Channel with Tare Load

(unit : kgf)

TC
No TCh-01 TCh-02 TCh-03 TCh-04 TCh-05 TCh-06
01 2,484 7,501 336 6,668 3,716 2,497
02 115 3,733 262 6,935 4,301 1,028
03 5,975 8,269 946 8,617 2,769 3,926
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Fig. 8 Test Profile(TC-01) considering Tare Load
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