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https://www.youtube.com/watch?v=aKZgHPTBcVI
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Flight Loads Lab (FLL) Overview















Armstrong Flight Research Center BSSM 14th International Conference on Advances in Experimental Mechanics,

Fixed Base Correction Method �±Best Practice

�‡Best practice for implementing FBC method
�‡Need at least one independent excitation source (i.e. shakers) for each DOF that is 

desired to be fixed
�‡Requires multiple shakers used on both test article & test fixture

�‡Drive the base (test fixture) shakers with harder forces than wingtip shaker
�‡Use shaker accelerations as references rather than traditional shaker forces when 

calculating FRFs
�‡Make sure drive point FRF are as co-located as practicable
�‡Make sure drive point FRF are as clean as practicable

�‡Use seismic accelerometers as drive points on the base
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CReW GVT using Fixed Base Correction Method
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CReW GVT using Fixed Base Correction Method

Different Reaction Table Boundary Conditions 
Retractable Feet Up & Feet Down

�‡ Calibration Research Wing (CReW) GVT was the pathfinder 
test for PAT Wing to investigate FBC method & the first 
aircraft FBC application

�‡ CReW GVT had two different boundary conditions of the 
reaction table feet to investigate the FBC method

1. Feet Up configuration
2. Feet Down configuration

�‡ �)�%�&���P�H�W�K�R�G���D�W�W�H�P�S�W�H�G���W�R���³�I�L�[�´���W�K�H���U�H�D�F�W�L�R�Q���W�D�E�O�H���R�U���P�D�N�H���W�K�H��
reaction table rigid for both different boundary conditions and 
decouple the wing modes from the WLTF modes

�‡ CReW GVT fixed WLTF at the reaction table boundary 
�‡ 10 shakers: 1 shaker on wingtip & 9 shakers on fixture 

table
�‡ Wingtip shaker �Ÿ excited wing modes
�‡ WLTF shakers �Ÿ excited rigid body motion of the 

reaction table & C-channels in-plane bending
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PAT Wing GVT Shaker Layouts & FEM Boundary Conditions
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�‡ �)�(�0���³�)�L�[�H�G�´���E�R�X�Q�G�D�U�\���F�R�Q�G�L�W�L�R�Q�V���Z�H�U�H���D�S�S�O�L�H�G���W�R���D�O�O���Q�R�G�H�V���R�Q���U�H�O�D�W�H�G���K�D�U�G�Z�D�U�H
�‡ 10 shakers (Initial Pass): 9 shakers on fixture table, 1 shaker on wingtip
�‡ 12 shakers (Second Pass): Added 2 shakers on aft triangular brackets (fore/aft)
�‡ 14 shakers (Final Pass): Added 2 shakers on wing root reaction plates (fore/aft)

�&���D���^�&�]�Æ�����_��
Boundary 
Conditions

�Ÿ + �Ÿ +

10 Shakers (Initial Pass)
Fixture Table �^�&�]�Æ�����_

14 Shakers (Final Pass) 
���À���Œ�Ç�š�Z�]�v�P���^�&�]�Æ�����_�U��but Wing

12 Shakers (Second Pass)
Triangular Brackets �^�&�]�Æ�����_��






























































