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� ��� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : a
 

r 1	)4� 3	| : a m � y � � � �!�Y&��"� �Y)%� �4� � � / � � ~
� ��� ` �"�!� � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : a
 

: ;91�5��!� � � � ���03	�4�"� �9� � � �!� ` �"�!�"� {F�!�9�9� ` �"�9� :!��:"i 1 f z�� � )%� y � �%50� �4�9� �� �1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] ;
 

:9: 1�5��!� � � � ���03	�4�"� �9� � � �!� ` �"�!�"� {F�!�9�9� ` �"�9� ]��	h9h 1 g z�� � &%� ��&%� y � � � �41 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] ;
 

: ] 1�5��!� � � � ���03	�4�"� �9� � � �!� ` �"�!�"� {F�!�9�9� ` �"�9� fY�	hYr 1 l z�� �	. x4�9�9� y . � � �"� � � �!1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]4:
 

:"f 1�5��!� � � � ���03	�4�"� �9� � � �!� ` �"�!�"� {F�!�9�9� ` �"�9� h���l!h 1 h z�� � ��� � � �4��50� �4�9� �� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]4:
 

: h 1�5��!� � � � ��� ` � �9�!����� y �"� � / ��� y  "��=	� �4� � � �4� ` �"�!� :"��: i 1 f z�� � )F� y � �F5�� �4�!� �� F1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]9]
 

:"i 1�5��!� � � � ��� ` �"�9�!����� y �!� � / ��� y  "��=	� �4� � � �4� ` �"�9� ]Y��h!h 1 g z�� � &F� ��&%� y � � � �%1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]9]
 

:"l 1�5��!� � � � ��� ` �"�9�!����� y �!� � / ��� y  "��=	� �4� � � �4� ` �"�9� f9�"h9r 1 l z�� ��. x4�Y�!� y . � � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]Yf
 

:"g 1�5��!� � � � ��� ` �"�9�!����� y �!� � / ��� y  "��=	� �9� � � �4� ` �"�!� hY��l"h 1 h z�� � ��� � � �4��50� �4�!� �� 91 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]Yf
 

: a91 ` �"�!� ] � h!h 1 g z�� ����� y �!� � / ��� y  ��=	� �4� � � � > � ��� � x�y0} � y��Y��� � / � � ~
� ��� � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]Yi
 

:"r 1*3*�4�"� �9� � � �!� ` �"�!� ���Y�4� � / � � ~
� ��� ����� � � � � �"��} � y0�%� �"� � � � � � � y � �%3	� � x4�!� � y � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]Yl



q��

��� �4�����8�0� �	�������(� �*�� �¡ ¢  %£�¤�¥%¦
)%�  !x�y � ���" !�

] ;91 > � ~
�Y�!y � � � �
� }��F� �"� � � � � � � y � �%3*� � x4�"� � y�� fY: � � � � � y � �Y� � �4�"�4��� f!f � � y � {F� � y � �9� � �

` � � {F�!��� � ~��%1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]Yg
 

]4: 1 ` �"�!� ] � h!h 1 g z�� �Y=*� � �Y� �!� � ~
� ��� > � ��� � x�y���� � {��Fy � ��� � ���"�4��� y �!� ��3 � � �91 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] a
 

]9] 1��F� �"� � � � � � � y � �%3*� � x4�!� � y ` �"�9� �!3*y �"���!�4� ` �!� � y � �"�93 � � ��'*y � � ��� �"� � � �F1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]Yr
 

]Yf 1��Y� �!� � ��3*�4�"� �Y� � � . �"� x�� � ��� �!� } � � � � � � �4� �Y} � y $ � � � y � �Y� ��� � f�: ~
� � {%�"��� � ~����!�4��'*y � {4� � y � �Y� ��� � f9f
~
� � {F�!��� � ~��Y�%� �"� � � � � � � y � �%3*� � x4�"� � y � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f ;

 

]9h 1�5��!� � � � ���03	�4�"� �9� � � �!� ` �"�!� � ` �"�9�"� {F�"�Y�	} � y ` �"�!� : �!�4� ` �"�9� ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f ;
 

]Yi 1�)�� 3	| : a m � y � � � �"��&%�!� � , � � ~�� � y �!1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f!]
 

]Yl 1*3*� y �"�!�!�4�!~
� ���Fy �"� � x�y �	=*� � � y � §Yx�� � � �
} � y - ��� � . xF�9�!� y�=*� } � � � � � � �!1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f9f
 

]Yg 1�)F� x�� � � y%3*�4�!� �Y� � � . �"� x�� � �0} y � ~�50� � � �� �)�� 30| : a��%y � � � � ��3*� y � � � �9� � � � � � ���!�4��5 # 3 ` �"�9� �
3*� y � � � �9� � � ��3*�4�"� �Y� � � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f"h

 

] a91 ` �"�9� x�y �"��)Fy �"¨"x�� ��� � . �"� �9� �4� �*} � y05 # 3�)%� �  {4� > � �4�9� � � � �4� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f9g
 

]Yr 1��F� �"� � � � � � � y � �%3*� � x4�!� � y ` �"�9� �!3*y �"���!�4� ` �!� � y � �"�93 � � ��'*y � � ��� �"� � � �F1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hYf
 

f ;91�&Fy �"�4� } � y0)%x���� � � � � . �"� �Y� �4� ���"�%©�� : l � ,*ª � �Y} � y05 # 3 > � �4�9� � � � � h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hYr
 

f�: 1�&Fy �"�4� } � y0)%x���� � � � � > � ~
�Y�!y � � � �
} � y�'	� � � � � �!� � y ��3%� y �"�"�9�4�!~
� � �41 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i ;
 

f!] 1�&%�!� �93*� � � � � y �"� � � � . �"� �9� �4� �*} � y > � ~
~��!�4�!�"� . xF�9�!� y $ ���Yx�� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i�:
 

f9f 1 . x4�9�9� y . � � �!� � � � . �"� �Y� �4� �	} � y > � ~
~
�!�4�9�"� . x4�9�9� y $ ���9x�� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i!]
 

f!h 1 ` �"�9� x�y �"���"�4�	3	�4�"� �!� � � �!� . �"� �9� �4� �	� �	50x�} } � ���Y{F� �4� y0)F� y � � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i!h
 

f9i 1 ` �"�9� x�y �"���"�4�	3	�4�"� �!� � � �!�Y&��"� � . �"� �9� �4� �	} � y . x4�Y�!� y $ �4�9x�� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i9l

f9l 1�'029� y 29� � �^� }�5 # 3�)%� �"�"§��"� � > � ��� y � � ` �"�9� � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i a
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f9g 1�5 # 3^� $ `7-�#%$ < © ` �"�!� �Y�	� � { . xF�9�!� y*�"�4���%� �"� �	)F� �"�!§Y�!� � > � ��� y � �!1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i9r
 

f a91�)�� 3	| : a . x4�9�9� y%3*� � x4�!� � y%3*�4�!� �9� � � �!� ` �"�9� �Y&%y �!�4� } � y�)Fx���� � � � ��1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l ;
 

f9r 1�)F� �4�"���F� �"� � � � � � � y � �%3*� � xF�"� � y > � �4} �  !x�y �"� � � ��} � y05 # 3^�Y�Y� � � ~+1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l!]
 

h ;91�'��Y� �9� > � �"� �"�!| # � � � . �"� �9� �4� ����� � {��F� �"� � � � � � � y � �%3*� � x4�!� � y > � ��� y � � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l!h
 

h4: 1�'��Y� �9� > � �"� �"�!| # � � � . �"� �9� �4� ����� � { . x4�9�9� y%3*� � xF�"� � y > � �4� y � � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l9g
 

h9] 1�'��Y� �9� > � �"� �"�!| # � � � . �"� �9� �4� ����� � { > � ~�§9� ���"���%� �"� � � � � � � y � ���!�4� . x4�Y�!� y%3	� � x4�!� � y

> � ��� y � ��1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 g�:
 

hYf 1 . �"� � �*� } > � �"� �"� # � � ��� �	'*�Y� � # � � � . �"� �9� �4� �*} � y ` �"�9� : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 g9i
 

h9h 1 . �"� � �*� } > � �"� �"� # � � ��� �	'*�Y� � # � � � . �"� �9� �4� �*} � y ` �"� � ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 g9i
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: 1	)%� �  "{4� > � �4�!� � � � �4�0} � y0)4� 3*| : a m � y � � � �"��&%�!� � ` � � � ~
x�~­50x�} } � �F)��!� �  !x���686868686(1 1 i
] 1	5 # 3^�Y�Y� � � ~ . �"¨"x�� y � ~
� ��� �0} � y�)�� 3�| : a*3	� y � y �!} �868686868686868686868686868686 : ]
f 1 > � ~
�Y�!y � � � �
� }93*�F�"� �!� � � �!� ` �"�9� ���!�4� ` �"�9� x�y �"� ` �"�9�!�Y)%y �"¨!x�� ��� � �"��68686868686 : r
h 1�3*�4�!� �9� � � �"� ` �"�!� � ` �"�Y�"����� y �"� � / ��� y  "���F� y � � ���%=	� � � y � §Yx�� � � ��68686868686868686(1 ]9h
i 1	)%� �  {4� > � �4�9� � � � �4�0} � y05 # 383*�F�"� �9� � � 68686868686868686868686868686868686868686(1 f9l
l 1 > � ~
�Y�!y � � � �
� }�)%� �  "{4� > � �4�!� � � � �4�0} � y�5 # 383*�4�"� �Y� � �^6868686868686868686868686 f a
g 1 > �!�4�!� �9�!� �*�%� �"� � � � � � � y � ��3*� � x4�!� � y �®68686868686868686868686868686868686868686 f9r
a91��F� �"� � � � � � � y � �%3*� � xF�"� � y > � ~
���"y � � � ��� }4¯ )%y � �	��� y �"� ��°F�%y � �9� y � � �"�7686868686868686(1 1 h4:
r 1��F� �"� � � � � � � y � �%3*� � xF�"� � y / 2Y�!� x4�!� � � ��|!3*�F�"� �9� � � . �"� x�� � ���!�4� > �"� � / � � � ~��!� ��6868686 h9]
: ;Y1 )%� �  "{4� > � �4�!� � � � �4�0} � y�5 # 383*�4�"� �Y� � �868686868686868686868686868686868686868686 l�:
:9: 1 . �"� x�� � �0} y � ~ > � ~�§Y� ���"� > � ��� y � ��� }��F� �"� � � � � � � y � ���"�F� . x4�9�9� y^68686868686868686(1 1 g ;
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V. Tail  Analytical Model Measured Percent Difference 
Mode Description Frequency - Hz Frequency - Hz percent 

1 1st Bending 15.3 15.3 0.0percent 
2 Tip Torsion 44.7 46.0 -2.8percent 
3 Rudder Rotation 49.6 49.6 0.0percent 
4 2nd Bending 64.4 73.8 -12.7percent 
5 Tip 2nd Torsion 92.9 84.2 -10.3percent 
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 Mode 1 Mode 2 Mode 3 Mode 4 
Frequency 15.3 Hz 44.7 Hz 49.6 Hz 64.4 Hz 

Root Springs (Aft Fuselage) 39% 14% 1% 1% 
Skin 48% 61% 23% 64% 

Spars and Ribs 11% 15% 3% 13% 
Rudder 1% 2% 31% 4% 

Rudder Hinge Spring 0% 1% 41% 12% 
Antenna and Fuel Dump 1% 7% 1% 7% 
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  default_Fringe :
Max 248 @Nd 27710
Min   0 @Nd 19916

MSC/PATRAN Version 8.5 30-May-00 09:47:00
Fringe:  Mode 2:Freq.=44.673: Strain Energy, Energy Density-
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  fringe_disp :
Max   8 @Nd 19916
Min   0 @Nd 42

MSC/PATRAN Version 8.5 30-May-00 10:24:20
Fringe: Mode 2:Freq.=44.673, Eigenvectors, Translational - Magnitude, (NON-LAYERED)
Tensor:  Mode 2:Freq.=44.673, Strain Tensor,, (NON-LAYERED)

�0¢ »Y£0¼"¤�ÌF±"²�Ù(�F¥4¤�Ì
� ×Y×Y² ÷�½�æ!¦F¶�¢ Ï å4Ç Ã�Ä!¤YÂ7¤9 �¡��*�� %¡ �Y£�¼�Ð
¢ ¡ ¾8À*¼ ¢  �Ä9¢ åFÃYÇ��4¡ ¼"Ã�¢  +«	Í4¢ Ï



] r

Area = 269 in^2
Material Axis (-35 deg)

Area = 116 in^2
Material Axis (-20 deg)

Area = 616 in^2
Material Axis (-25 deg)

Total Piezo Area = 1045 X 2 = 2090 in^2 per tail
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Condition Flight Run Mach Altitude AOA Q Nz    KS16 Response G's RMS
No. Condition Description No. No. No. feet deg psf G's 5-100 Hz 10-20 Hz 32-52 Hz

1 Mode 1 Maximum Response 766 23 0.51 11,094 35.1 252 5.5 60 36 30
2 Mode 2 Maximum Response 763 10A 0.83 28,785 31.7 323 6.8 91 13 66
3 Mode 1 Max. Fatigue Damage 766 56B 0.40 2,743 34.8 218 4.8 38 24 21
4 Mode 2 Max. Fatigue Damage 736 38 0.62 19,777 27.9 262 5.6 50 13 35
5 ACX Phase II Condition 3 741 36 0.43 1,852 23.7 258 4.9 37 9 27
6 ACX Phase II Condition 1 765 50A 0.52 10,024 15.9 271 4.2 10 2 5

Notes:
1.  Flight conditions selected from Boeing F/A-18 Noise and Vibration Database
2.  Flight test aircraft F/A-18 A4,  Bu. No. 160778,  interim production vertical tail with LEX fence.   
3. Conditions selected are based on response of vertical tail aft-tip accelerometer KS16
         Mode 1 response:   G's RMS from 10 - 20 Hz
         Mode 2 response:  G's RMS from 32 - 52 Hz
4.  Flight conditions 2, 5, and 6 are similar to the three ACX Phase II flight conditions 6, 3, and 1 (Reference 8)



f g

� � �F�!� � � � �4����� y ��� � � � � � �"��} y � ~­� {4�	~
� � � ~
x�~­y �"� �9� �4� �	} � y�� {!�	~
�"�!� : �!�4��~
�"�!� ] } y �"¨!x�� ��� �
y �!�� !�"� 1 > � �F�!� � � � �4� f �!�4� h �	� y ��� � � � � � �"��} y � ~�� {4�	50� � � �� �)4� 3%| : a	29� y � � � �"��� �"� �Y} �!� �  !x����"�F�"� �9� � �
�9�0� {4�*� � �4�!� � � � �4�0� {F�!�%� �!x4� �	� {4�*{4�  "{4�"� �%} �!� �  !x����9�!~��" !�*§Y�9� �"��� ��� {4� - 1 �F1 < � 2!��x4� �" !�!1
> � �4�9� � � � �4� i �!�4� l ��� y �	� � � � � � �"��} � y0� � ~
�Y� y � � � ���	� � {�� {4�*y �"� x�� � �0} y � ~������"�� !� � y	� a!� 1^&F{4�
~
�"�!� x�y �"��} y �"¨!x�� ��� ��y �"� �9� �4� �	� � ,�ª �0y � � �%~
�"�"��� ¨"x4�!y �"��� .0` �4��� �0�Y� � � � �"��� ��)%�  "x�y � ] a�} � y0� {4��� � �
} � �  "{4�%� � �4�9� � � � �4��� � � � � � �"�Y1 &F{4�	} y �"¨!x�� ��� ��y �!�� !�	} � y0~
�"�!� : �"�4��~
�"�9� ] � ��� �"§9� � �"��� �
� {4�	} �  !x�y �!1
&%�*� � ~
�Y�!y �	� {F�*5�� � � �� �5 # 3�� � �4�9� � � � �4�*� � � � � � �"��} � y��!�4�!� �Y� � ����� � {�� {4�	� � �4�9� � � � �4��x4� �"��§9�	3*� � � 29�
> � ��� y � �Y� � �Y� y � ��� 3 >F� � � $ ��� 1"� �������"�� !� � y*� a!� � � {F� .�` ���"� � � � � y �!� � � �
y �"� �9� �4� �	} � y�� � ~�� � �!y0} � �  {4�
� � �F�!� � � � �4���!y �	� � � � �"��� �
&%�"§9� � l 1�&4{4���!� � � � � y �!� � � �
y �"� �9� �F� �	} � y0� {4�	} � y � �F� ���	� � �F�!� � � � �4�0� � � � �"�
� � ~
���"y �*�	� � � � §9x4�F� {4�	y �"� �9� �4� �*} � y%3 >F� � � �4�!� � � � � l ���9�"° : 1 i � � ~
�"�0� �!y  !� y 1

Measured Vert. Tail Response for BLA Flight Conditions 

0.1

1.0

10.0

100.0

0 20 40 60 80 100

Frequency - Hz

A
cc

el
er

at
io

n 
- G

's
 R

M
S

Cond. 1

Cond. 2

Cond. 3

Cond. 4

Cond. 5

Cond. 6

Measured F/A-18 A4 Vertical Tail Response at aft-tip location (ks16)

Mode I

Mode 2

�0¢ »Y£0¼"¤�ÌYÆY²�Ù8¤YÃ4Ï £�¼"¤�¥+�0¼"¤Yü�£�¤Y %Ä!Ô���¤YÏ å%�� �Ï ¤�Á ��¼�¬	�%«c��Ç ¢ »Y¾�¡��*�� �¥F¢ ¡ ¢ �� �Ï



f a

��ÃYØFÇ ¤�äY²�����Â(åFÃ�¼"¢ Ï �� (�YÁ��0Ç ¢ »Y¾�¡��*�� 0¥4¢ ¡ ¢ �� 0Ï�Á ��¼�¬	�%«�«� %Ã�Ç ÔFÏ ¢ Ï

Comparison of Flight Conditions and Response for ACX Phase II and Boeing BLA Analysis
       RMS Acceleration (G's) for Tail aft-tip location

Condition Number    AOA - degrees         Q - psf      0 to 300 Hz     10 to 20 Hz     32 to 52 Hz
ACX Boeing ACX Boeing ACX Boeing ACX Boeing ACX Boeing ACX Boeing

1 6 12-16 16 225-300 271 11 19 2 2 10 5
3 5 20-24 24 225-300 258 29 45 9 9 31 27
6 2 28-32 32 300-350 323 108 96 18 13 94 66

Note:  ACX Phase II results were reported on pages 36 and 81 of report AFRL-VA-WP-TR-1998-3079 (Reference 8)
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Area = 269 in^2
Material Axis (-35 deg)

Area = 116 in^2
Material Axis (-20 deg)

Area = 616 in^2
Material Axis (-25 deg)

Total Piezo Area = 1045 X 2 = 2090 in^2 per tail
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Condition Flight Run Mach Altitude AOA Q Nz    KS16 Response G's RMS
No. Condition Description No. No. No. feet deg psf G's 5-100 Hz 10-20 Hz 32-52 Hz

1 Mode 1 Maximum Response 766 23 0.51 11,094 35.1 252 5.5 60 36 30
2 Mode 2 Maximum Response 763 10A 0.83 28,785 31.7 323 6.8 91 13 66
3 Mode 1 Max. Fatigue Damage 766 56B 0.40 2,743 34.8 218 4.8 38 24 21
4 Mode 2 Max. Fatigue Damage 736 38 0.62 19,777 27.9 262 5.6 50 13 35
5 ACX Phase II Condition 3 741 36 0.43 1,852 23.7 258 4.9 37 9 27
6 ACX Phase II Condition 1 765 50A 0.52 10,024 15.9 271 4.2 10 2 5

Notes:
1.  Flight conditions selected from Boeing F/A-18 Noise and Vibration Database
2.  Flight test aircraft F/A-18 A4,  Bu. No. 160778,  interim production vertical tail with LEX fence.   
3. Conditions selected are based on response of vertical tail aft-tip accelerometer KS16
         Mode 1 response:   G's RMS from 10 - 20 Hz
         Mode 2 response:  G's RMS from 32 - 52 Hz
4.  Flight conditions 2, 5, and 6 are similar to the three ACX Phase II flight conditions 6, 3, and 1 (Reference 8)



l ]

ÆY² ±¸À*� �	é��	�	����������� �8«����0��«	�	����À0�	��������Ù7«	µ����

'*�9� �4|��!�4��� � �"� �"�9| � � � ���!�4�"� �Y� �"�0} � y�� {F�*�Y� �"� � � � � � � y � ���!� � x4�!� � y0� � ��� y � �Y� }�~
�"�!� ] ���9�0� � ~*�9� � � �"��� �
� $ `+-�#F$ < ©®��� � {�� {4�	~
�"�!� �4�!� �9� � � �"��� �
)F�  !x�y �"� f9g �!�4� f a91®3®29� � � �! !�*� � ~
� �%� } X :!� i ;9;	29� � � �0���9�
x4� �"��} � y0� {4���"�F�"� �9� � � 1c&4{4� ��29� � � �! "�	� � ~
� �F���9���	� � �9��� � {4� �
� {4�	� � ~�� � �0� }�� {4�	~��"��x4} �"� � x�y � y0� � ~
� �%� }
X ]�� ;!;9;	29� � � ��} � y0� {4� < 3��93 # � .�>(` ) > �!� � x4�!� � y 1

&F{4�*�Y� y } � y ~��!��� �	� § � � � � � 29�����9�0} � y�� i ;��9� y � � ���%y �"�!x4� � � � �
� �
~
�"�!� ] y �"� �9� �4� �*} � y0� {4�	� y � � � � �"�
~
�"�!� ] } �"� �  "x��	� � �4�!� � � � � � 5 # 3�� � �4�9� � � � � h } y � ~­&�� §Y� � : ;91c&4{4�	} � �4�!�Y� � ��} �  !x�y �!� � � �
� }��Y� �"� � � � � � � y � �
�!� � x4�!� � y �0� {F�!�F~
� �%� {4�	�9� y } � y ~��!��� �	� § � � � � � 29�*� ��� {4� ���
� ��)%�  "x�y � f!r 17&F{4� < 3��93 # � .�>(` ) >
�!� � x4�!� � y ��� � f!f�$ = / � :"f � �Y� � 29� y �"��� {4�*2!� y � � � �"�Y� �!� �4� ��� ���"y �"��� §Y� 29�	� {F�*} x�� �929� �����"�4��§Y� � � �c� {4�	} � �

�*��¡ Ã�ÇFÀ*¢ ¤9æ!��«�¼"¤9ÃZY�Ì9ä�s�Â7£%Ç ¡ ¢ åFÇ ¢ ¤Y¥�ØFÔ�Ì
Ï ¢ ¥4¤�Ï1Y
à9Ò9Æ�¢   Ì å%¤9¼�¡ Ã�¢ Ç

�0¢ »Y£0¼"¤�Ò�sY²���¢  %ÃYÇ%À�¢ ¤Yæ!��¤!Ç ¤YÄ!¡ ¼"¢ Ä�«	Ä9¡ £�Ã�¡ ��¼��*�� FÁ ¢ »Y£0¼"Ã�¡ ¢ �� +Á ��¼�¬	�%«t��ÔFÏ ¡ ¤ Â



l f

� �!� � } � y*��� � � �"�4�"y �"��� } i9f a�� �\[Y� ]Yl!r � ��[!� � ~
�"� ] � � �!�"� � 1 - � � �� ����9� �4� � � ��� }4;Y1 ]Yg9f � §!� � � f � � {F� �
�"¨!x4�"� �"�0� ��� §Y� x�� r �Y� x��4�9�0� }��Y� �"� � � � � � � y � ���!� � x4�!� � y �0�Y� y0� �"� � 1c&4{4���!� � x4�!� � y ����� y ���!� �  "���"���	� � {
� {4���!� y � � � � � �
� }��9y � ��� � ���"�4� � y �!� �
} � y�~
�"�!� ]Y� �!�*�!�"� � y � §9�"��� ����� � � � � � f 1 ] 1^&F{4���!� � � 29�	�9� �"� � � � � � � y � �
~��"� � y � �!�Y� {4� � �����"� �0} � y0� {4���!� � x4�!� � y �����!� l ;�~
� � 1�'*���*�Y�"� � � §9� � � � ��} � y0� ~
�Y� � ~
� ��� �!� � � ����� x�� ��§Y�	� �
§Y� �4��� {4y � �	� � �9� y �0� } ] ;�~
� ���!� � x4�!� � y � � �!�����9���!� ���	�Yy � 29� � x4� � ���	� � {�� {4�03 >F� N x�� � �����"� ��� � x4� � � ~��
�!� � x4�!� � y �0� �
� {4�	} x4� � | � � �!� �	� �"� ���!� $ )�'*��&%�8� a"� 1c��� ~
� � �!y0y �"� x�� � �0� � x�� ��§9�	� §9� �!� �4�"��§!��{F�"� 29� �� �� {4�
�!� � x4�!� � y�� {4� � �����"� �0� � f ;�~
� �4�"�4��§!���!� xY§Y� � �� �� {4���!�9�9� � � �"� � � ���"y �"��� �	� ��� � x4�9� l ;9;�� � [9� ] � � ~
�"� f ;!;
� ��[9�Y� y�� � �!�"�Y� {F�!�4��� x�� ��� ��� � x4�!���"y �"�	§Y� � � �c� {4�	} x�� �929� ����� )%�  !x�y � ]9] � 1

&F{4�	y �"� x�� � ��} y � ~­� {4���"�4�!� �9� � �0} � y�� {4�*� �Y� �9|��!�4��� � �"� �"�9| � � � ��y �"� �9� �4� �	�!y �	� �
)F�  !x�y � h ;Y1^)%� y0�"�!� {
� }�� {4��� � � � � �4�!� � � � �4���!�4�"� �Y� �"� � )F�  !x�y � h ;�� ��� � x4�9�"����� �"§9� �*�	� � {+��� x�~
~��!y ��� }�� {4�	y �"� x�� � �0} � y
�!� } } � y � ���%� � ��� y � �Y 9�"� �4� � ������=��Y� � �%� }�� {4�	� �9� �9|��!�4��� � �"� �"�9| � � � ��y �"� �9� �4� ���"�%� {4�	� �9� � ~��"� � ��� � �
 9�"� �4�0} � y��!� � � � � y � ~
� � � y0©�� : l � )%�  !x�y � g � � �"�4�����%��=^�9� � �%� }�� {4�*� � ~
~��"�4�9�"���9� �"� � � � � � � y � ��29� � � �! "�
�!�F� {4�	� �9� � ~��"� � ��� � �% !�!� �4� 1^&F{4��� x�~
~��"y ��� �"§9� �"�0� �
)%�  "x�y � h ;�� � � �F� {4�	� � ��� y � �Y 9�!� � � � {4� .0` �
y �"� �9� �4� �*} � y0� {4y � ���!� } } � y � ���%} y �"¨"x�� ��� ��§��"�4�Y�Fy � �Yy �"� � ��� � �� ��"�
� 29� y �!� ��y �"� �Y� �4� ��� i � � : ;!;�z�� � �
~
�"�!� : y �"� �Y� �4� ��� : ;�� � ] ;�z�� � � �!�4��~
�"�!� ] y �"� �9� �F� ��� f!] � � i"] z�� � � � {4� .0` �
� }�� {4�	�9� �"� � � � � � � y � �
�!� � x4�!� � y02!� � � �" !� � �"�4��� {4�	� �!� �F� � � x�~
�
� � � � �0� {4�	�Y� y � � �4�Fy �"�!x�� � � � �
� �
~
�"�9� ] y �"� �Y� �4� �	} y � ~ f!] � �
i!] z�� 1c&4{4�	� �Y� �Y| � � � ��y �"� �Y� �4� ��� {4� �����9�0� {4�*§9� x��	�Y�!� {4�"��� � ���	� �
)%�  !x�y � h ;�� � y y �"� �9� �F�9�0� ���
� � �4� y � �Y 9�"� �
� }4� � y �!1c&4{4�*§Y�"� �%�9� y } � y ~��!��� �	} y � ~­� {F�*� � �"� �"� | � � � ���!�4�"� �Y� � ��� ��{4�  {4� �  "{4� �"��� �
� {4�
� x�~
~��!y ��� � §Y� �*��� � {+�	§Y� y �9� y��!�4��� ��� {4� �����!�0� {4�	� � �"� �"��� � � ��y �"� �9� �4� �*y �"��� x4y 29�*� �
)%�  !x�y � h ;91

'�2!� y �"� � � � {4�	�9� �"� � � � � � � y � ���"� � x4�"� � y0� � ��� y � ��y �"�!x4� �"��� {4�	~
�"�!� ] y �"� �9� �F� �	} y � ~ f ;��9� y � � ���%� � l!g
�9� y � � ���F��� � {+� i ;��Y� y � � ���Fy �"�!x�� � � � �
} � y�� {4�*�Y� y } � y ~��"�4� �	� § � � � � � 2!� � 5 # 3�� � �4�9� � � � � h 1®3	�
�9�9�!� � � � �4�!�Yy �"� x�� �F} y � ~­� {4�*�Y� �"� � � � � � � y � �0� � ��� y � �Y���9�0� {4�	y �"� x4� � � � �
� �
y �"� �Y� �4� �	� }�� {4�	� �"� ��� � � � �4�



l h

�0¢ »Y£0¼"¤�×Y³Y²���åF¤Y 4Å ��Ç �4Ï ¤�¥�¿ �0����å7��¤YÏ å%�� �Ï ¤�Ð
¢ ¡ ¾(À*¢ ¤Yæ"��¤9Ç ¤9Ä9¡ ¼"¢ Ä	«�Ä9¡ £0Ã�¡ ��¼��*�� %¡ ¼"�YÇ

BLA Condition 2 Controller Evaluation
Controller Filename:  simulation_5_bla2_pzt_plant_direct
Plant name: bla2_pzt_plant
Simulation Model: bla2_pzt_controller

Piezo Piezo Reduction
Control KS16 G's RMS Response Control Volts 32-52 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz RMS RMS %
baseline 0.00 91 13 66 0.00 0

1.00 70 13 54 0.21 420 -18.2
1.50 65 13 50 0.29 580 -24.2
2.00 61 13 46 0.37 740 -30.3
3.00 57 13 42 0.45 900 -36.4

BLA Condition 1 Controller Evaluation
Controller Filename:  simulation_5_bla2_pzt_plant_direct
Plant name: bla1_pzt_plant
Simulation Model: bla1_pzt_controller

Piezo Piezo Reduction
Control KS16 G's RMS Response Control Volts 32-52 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz RMS RMS %
baseline 0.00 56 36 30 0.00 0

2.00 47 36 21 0.26 520 -30.0
3.00 45 36 19 0.36 724 -36.7
4.00 45 36 18 0.43 860 -40.0
5.00 45 36 17 0.48 960 -43.3

] ^ _ ` a b c d e d a b f ] ^ _ ` a b c d e d a b g

BLA Condition 3 Controller Evaluation
Controller Filename:  simulation_5_bla2_pzt_plant_direct
Plant name: bla3_pzt_plant
Simulation Model: bla3_pzt_controller

Piezo Piezo Reduction
Control KS16 G's RMS Response Control Volts 32-52 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz RMS RMS %
baseline 0.00 39 24 21 0.00 0

2.00 32 24 14 0.17 340 -33.3
3.00 30 24 13 0.25 500 -38.1
4.00 30 24 11 0.32 640 -45.7
5.00 30 24 11 0.38 752 -49.5
6.00 29 24 10 0.42 840 -52.4

10.00 29 24 10 0.53 1060 -54.3

BLA Condition 4 Controller Evaluation
Controller Filename:  simulation_5_bla2_pzt_plant_direct
Plant name: bla4_pzt_plant
Simulation Model: bla4_pzt_controller

Piezo Piezo Reduction
Control KS16 G's RMS Response Control Volts 32-52 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz RMS RMS %
baseline 0.00 49 13 36 0.00 0

2.00 34 13 25 0.21 412 -30.6
3.00 30 13 22 0.28 560 -38.9
4.00 28 13 20 0.34 680 -44.4
5.00 27 13 18 0.39 780 -50.0
6.00 26 13 17 0.43 860 -52.8
7.00 26 13 16 0.45 900 -55.6

Note 1 7.00 24 13 15 0.52 1040 -58.3
Note 1.  The piezo control limit of +/-0.75 (1500 volts) was removed for this run
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BLA Condition 5 Controller Evaluation
Controller Filename:  simulation_5_bla2_pzt_plant_direct
Plant name: bla5_pzt_plant
Simulation Model: bla5_pzt_controller

Piezo Piezo Reduction
Control KS16 G's RMS Response Control Volts 32-52 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz RMS RMS %
baseline 0.00 36 9 27 0.00 0

2.00 24 9 18 0.15 300 -33.3
3.00 22 9 16 0.20 400 -40.7
4.00 20 9 14 0.25 500 -48.1
5.00 19 9 13 0.29 580 -51.9
6.00 18 9 12 0.33 650 -56.7

10.00 16 9 9 0.43 854 -65.2

BLA Condition 6 Controller Evaluation
Controller Filename:  simulation_5_bla2_pzt_plant_direct
Plant name: bla6_pzt_plant
Simulation Model: bla6_pzt_controller

Piezo Piezo Reduction
Control KS16 G's RMS Response Control Volts 32-52 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz RMS RMS %
baseline 0.00 7 2 5 0.00 0

3.00 4 2 3 0.04 81 -40.0
5.00 4 2 3 0.06 120 -50.0
7.00 4 2 2 0.08 152 -58.0

10.00 3 2 2 0.10 200 -67.0

s t u v w x y z { z w x | s t u v w x y z { z w x }
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BLA Condition 1 Controller Evaluation
Controller Filename:  feedback 1/s^2 times KS16 acceleration
Plant name: bla1_rud_plant
Simulation Model: bla1_rud_control

Rudder Rudder Reduction
Control KS16 G's RMS Response Command Response 10-20 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz deg RMS deg RMS %
baseline 0 56 36 30 0.00 0.09

100 49 26 28 0.30 0.50 -27.8
200 46 22 27 0.48 0.80 -38.9
300 45 19 25 0.61 1.02 -47.2
400 43 17 25 0.71 1.20 -52.8
500 43 16 25 0.79 1.35 -56.9
800 44 12 25 0.96 1.70 -68.1

see Note 1,000 216 10 41 1.80 5.40 -72.2
Note:  For Gain=1000, forced response between  55-65 Hz

� � � � � � � � � � � � �
BLA Condition 2 Controller Evaluation
Controller Filename:  feedback 1/s^2 times KS16 acceleration
Plant name: bla2_rud_plant
Simulation Model: bla2_rud_control

Rudder Rudder Reduction
Control KS16 G's RMS Response Command Response 10-20 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz deg RMS deg RMS %
baseline 0 89 13 66 0.00

100 88 11 64 0.15 0.30 -15.4
200 89 10 63 0.28 0.54 -23.1
300 90 9 63 0.40 0.80 -30.8
400 92 9 63 0.52 1.07 -34.6
500 95 8 65 0.65 1.40 -40.0

� � � � � � � � � � � � �

BLA Condition 3 Controller Evaluation
Controller Filename:  feedback 1/s^2 times KS16 acceleration
Plant name: bla3_rud_plant
Simulation Model: bla3_rud_control

Rudder Rudder Reduction
Control KS16 G's RMS Response Command Response 10-20 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz deg RMS deg RMS %
baseline 0 39 24 21 0.00 0.07

100 35 18 21 0.35 0.21 -25.0
200 34 16 21 0.34 0.57 -33.3
300 34 14 20 0.44 0.74 -41.7
400 34 13 20 0.52 0.87 -45.8
500 34 12 20 0.59 0.98 -50.0
800 34 9 20 0.72 1.21 -62.5

see Note 1,000 36 8 19 0.79 1.34 -66.7
Note:  For Gain=1000, forced response between  55-65 Hz

� � � � � � � � � � � � �
BLA Condition 4 Controller Evaluation
Controller Filename:  feedback 1/s^2 times KS16 acceleration
Plant name: bla4_rud_plant
Simulation Model: bla4_rud_control

Rudder Rudder Reduction
Control KS16 G's RMS Response Command Response 10-20 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz deg RMS deg RMS %
baseline 0 48 13 35 0.00 0.08

100 46 10 33 0.11 0.21 -26.9
200 45 8 31 0.19 0.35 -38.5
300 44 7 29 0.25 0.48 -46.2
400 43 6 28 0.30 0.59 -53.8
500 43 6 27 0.34 0.69 -57.7
800 46 4 25 0.47 1.03 -69.2

see Note 1,000 354 4 64 2.60 7.00 -69.2
Note:  For Gain=1000, forced response between  55-65 Hz
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BLA Condition 4 Controller Evaluation
Controller Filename:  feedback 1/s^2 times KS16 acceleration
Plant name: bla5_rud_plant
Simulation Model: bla5_rud_control

Rudder Rudder Reduction
Control KS16 G's RMS Response Command Response 10-20 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz deg RMS deg RMS %
baseline 0 37 9 27 0.00 0.09

100 34 7 26 0.08 0.15 -22.2
200 34 6 26 0.14 0.27 -33.3
300 34 5 25 0.19 0.38 -44.4
400 34 4 26 0.23 0.49 -51.1
500 34 4 26 0.28 0.61 -55.6
800 37 3 27 0.41 0.98 -66.7

see Note 1,000 50 3 30 0.58 1.50 -71.1
Note:  For Gain=1000, forced response between  55-65 Hz

§ ¨ © ª « ¬ ­ ® ¯ ® « ¬ °
BLA Condition 6 Controller Evaluation
Controller Filename:  feedback 1/s^2 times KS16 acceleration
Plant name: bla6_rud_plant
Simulation Model: bla6_rud_control

Rudder Rudder Reduction
Control KS16 G's RMS Response Command Response 10-20 Hz

Gain 5-100 Hz 10-20 Hz 32-52 Hz deg RMS deg RMS %
baseline 0 8.0 2.0 6.0 0.00 0.01

100 7.8 1.5 5.4 0.02 0.03 -25.0
200 7.6 1.2 5.0 0.03 0.06 -40.0
300 7.5 1.0 5.0 0.04 0.08 -50.0
400 7.5 1.0 5.0 0.05 0.10 -52.5
500 7.5 0.8 4.8 0.06 0.12 -58.0
800 8.0 0.6 4.9 0.08 0.18 -68.5

see Note 1,000 43 1 8 0.32 1.07 -70.0
Note:  For Gain=1000, forced response between  55-65 Hz
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Rudder Piezo Rudder Piezo Reduction Reduction
BLA Control Control KS16 G's RMS Response Command Command 10-20 Hz 32-52 Hz

Condition Gain Gain 5-100 Hz 10-20 Hz 32-52 Hz deg RMS Volts RMS % %
1 0 0 56 36 30 0.00 0
1 400 4 30 18 16 0.72 811 -50.8 -47.0

2 0 0 74 13 66 0.00 0
2 300 3 49 8 44 0.29 854 -38.5 -33.3

3 0 0 39 24 21 0.00 0
3 400 5 21 14 10 0.54 740 -42.9 -50.5

4 0 0 48 13 35 0.00 0
4 400 5 24 6 16 0.28 744 -50.8 -54.3

5 0 0 36 9 27 0.00 0
5 400 5 17 5 12 0.20 558 -50.0 -55.6

6 0 0 8 2 6 0.00 0
6 400 10 3 1 2 0.04 216 -50.0 -70.0

Notes:
1.  Piezo Control:  rudder feedback -1/s times KS16 acceleration (with mode 1 notch filter)
2.  Rudder Control:  rudder feedback 1/s^2 times KS16 acceleration
                              BLA Condition 3 rudder controller has additional notch filter for Mode 2
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Ratio of Closed Loop to Open Loop Response for Mode 1

y = 0.0296x + 0.5164

0%

20%

40%

60%

80%

100%

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Normalized Mode 1 Response

C
lo

se
d 

Lo
op

 / 
O

pe
n 

Lo
op

Mode 1 Analysis

Linear Fit

BLA Q AOA Mode 1 Mode 1 Reduction Ratio
cond. psf deg G's RMS % of Max % CL/OL

1 252 35.1 36 0.90 51% 49%
3 218 34.8 24 0.60 38% 62%
2 323 31.7 13 0.33 43% 57%
4 262 27.9 13 0.33 51% 49%
5 258 23.7 9 0.23 50% 50%
6 271 15.9 2 0.05 50% 50%

Note
1.  % of Max for Mode 1 calculated using 40 g's RMS
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Ratio of Closed Loop to Open Loop Response for Mode 2

y = 0.5669x + 0.3141
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Mode 2 Analysis

Linear Fit

BLA Q AOA Mode 2 Mode 2 Reduction Ratio
cond. psf deg G's RMS % of Max % CL/OL

2 323 31.7 66 0.64 33% 67%
4 262 27.9 35 0.34 54% 46%
1 252 35.1 30 0.29 47% 53%
5 258 23.7 27 0.26 56% 44%
3 218 34.8 21 0.20 50% 50%
6 271 15.9 5 0.05 70% 30%

Note
1.  % of Max for Mode 2 calculated using 93 G's RMS
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Open Loop Open Loop Closed Loop Closed Loop Closed Loop

Damage Lifetime Lifetime Improvement Damage Lifetime

Hours Factor Hours

Mode 1 0.26 1950 57.6 0.01 186

Mode 2 0.33 2475 28.3 0.03 482

Maneuver 0.41 3075 1.0 0.96 16929

Total 1.00 7500 1.00 17598
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