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Static Test and Analysis of Wing Support Structure for External Stores

Wonseop Uhm' , Jongmin Yoon
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Abstract : Armed aircraft of a basic trainer class installs external stores under wing box by using pylon and
performs an operation such as weapon delivery and jettison, and should be designed to withstand all kinds of

loads applied to external stores. The static strength test of pylons and wing box was performed to assess the
static strength of pylon and their support structures for substantiation. Based on the test, the structures were
verified to fully satisfy a given design requirement. In this paper, methods of test load generation of wing
box and pylon, evaluation of test result data and design result of test set-up were presented. Comparing the
FEM analysis with the same test data can lead to good match and reasonable deviation between both.
Finally, based on the test and the analysis, the static strength of test article was substantiated and the
reliability and effectiveness of analysis math model were obtained.
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Table 1 Design Requirements of External Stores,
Pylon and their Wing Support Structures
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Fig 1 External Configuration and Internal Layout
of Aircraft 4.1 AESHE
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Table 2 Test Loads Condition

Location DLC Load Condition Name Test Level
External Store Inboard 6401 PFNFP-APM_96.c DLLT&DULT
Load(H/P) Outboard 6105 BPNPB-LFL_533L-E DLLT&DULT
6114 BPNPB-LPO_2L-1 DLLT&DULT
Inboard/Out 6207 HFNFH-LFR_533R-E DLLT&DULT
board 6211 HFENFH-LPO_8L-1 DLLT&DULT
6604 RRNRR-LPO_2L-1 DLLT&DULT
Center 6313 NNXNN-VA-SSRR4-FL DLLT&DULT
Pylon 6317 NNXNN-VH-SSRR3-AL DLLT&DULT
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Fig 6 Actuator Load Calculation of Wing Box
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Fig 7 Procedure of Test Load Generation

Table 3 Actuator Loads of Wing Box Test for

LC1105
A/T ID FS(inch) BL(inch) WL(inch) Load(lbs)
301 160.24 -157.48 0.0
303 160.24 -157.48 0.0
305 160.24 -110.24 0.0
307 160.24 -110.24 0.0
309 160.24 -75.59 0.0
311 160.24 -75.59 0.0
313 160.24 -38.58 0.0
315 160.24 -38.58 0.0

Table 4 Test Loads of Pylon Support Structures

Location DLC Load Condition Name Fx Fy Fz Mx My Mz
INBD 6401 PENFP-APM_96.c
Pylon 6207 BPNPB-LI E

6211 HFNFH-
6604 RRNRR-LPO_2L-I

OUTBD 6105 HFNFH-LPO_8L-I
Pylon 6114 RRNRR-LPO_2L-1

6207 BPNPB-LI

6211 HFNFH-LPO_8L-I

6604 RRNRR-LPO_2L-I
CTR 6313 | NNXNN-VA-SSRR4-FL
Pylon 6317 | NNXNN-VH-SSRR3-AL

unit : Ibs, Ibs—in
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<Center Pylon>

< Center Pylon Fitting>
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Fig 12 Load vs. Strain Curve of Center Pylon

Table 5 Comparison of Test and Analysis for
OUTBD Pylon Fitting

Fi Gage 1D LC6105 LC6207
itting age Stress(ksi) | TestAna(%) | Stressksi) | Test/Ana(%)
Gage Analysis 15927 087 6183 008
101 Test 15725 ) 6173 )
Gage Analysis 13884 5545
102 Test 13762 91 5286 933
FWD Analysis 13075 4263
Gage - -
103 Test -9352 s 3277 769
Gage Analysis 9717 2774
104 Test 9483 976 -3260 173
Gage Analysis 6792 1131
105 Test 7356 1083 2921 282
Gage Analysis 5385 T 1162 G
. 106 Test 7366 " 2970 ’
AFT -
Gage Analysis -6963 o -3435 0D
107 Test 6962 ) -3445 )
Gage Analysis 4613 006 1865 A
108 Test 4826 ) 2123 )
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