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SUMMARY 

A detailed investigation of the flight buffeting response 

of the F-lllA was performed in two phases. In Phase I 

stochastic analysis techniques were applied to wing and 

fuselage responses for maneuvers flown at subsonic speeds and 

wing leading-edge sweep of 26 degrees. Power spectra and r 

values of response were obtained for: 

(1)   vertical accelerations at the wing tips, the 

center of gravity and the pilot's seat, 

(2)   lateral accelerations at the center of gravity and 

the pilot's seat, 

(3)   vertical shear, bending moment and torsional moment 

at 4 spanwise locations on the right variable sweep 

wing panel. 

In Phase II the analyses were extended to include maneuvers 

flown at wing leading-edge sweep values of 50 and 72.5 degrees 

at subsonic and supersonic speeds and the responses examined 

were expanded to include vertical shear, bending moment, and 

hingeline torque of the left and right horizontal tails. 

This volume presents tabulations of Power Spectral Density 

(PSD) data for all of the flight points examined during the 

Phase II flight data analysis. Detailed descriptions of the 

aircraft, the flight instrumentation and the analysis techniques 
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SYMBOLS (Continued) 

a � 
I 

indicated angle of attack referenced to wing manufac›
turing chord plane ›

a max maximum indicated angle of attack - deg. 

nominal angle of attack representing time interval LIT 

a I indicated angle of attack at time TI , deg 

lIa increment in indicated angle of attack during time 
interval LIT, deg 

indicated sideslip angle, deg 

U a rms value of acceleration fluctuations - g, rms 

maximum rms value of wing vertical shear fluctuations 
N, rms, (lb, rms) 

-

maximum rms value of wing bending moment fluctuations 
N-m, rms, (in - lb, rms) 

I 

average rms value determined from power spectral 
analysis 

›

6 � 





ABBREVIATIONS, (Continued) 

rms root-mean-sqtiare 

RWT right wing tip 

Sym symmetric 

TOR torsion 

W.S. Wing Station for strain gage measurements 
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Table 1  

l'IIASE I FLIGHT MANEUVERS  

FLT RUN 

48 6 

77 S&c-R 

78 5 

79 9R 

60 10 

18 4 

70 2 

MANEUVER 

Windup Turn 

, WIOO SWEEP 
DEG 

26.6 

Windup Turn 25.6 

Pullup 26.2 

Pullup 26.7 

26 6Roller Coaster 

26 3Pullup 

Pullup 26 8 .  

NOHINAL FLIGHT CONDITIONS 
ALTIl1IDEHAGH 

7,559 m 
(24,800 ft) 

.70 

6,035 m 
(19,800 ft) 

.80 

3,780 m 
(12,400 ft) 

.80 

1,494 m 
(4,900 ft) 

.80 

8,382 m 
(27,500 ft) 

.87 

3,688 m 
(12,100 ft) 

81 

1,494 m 
(4,900 ft) 

86 

GROSS WEIGHT 

294,472 N 
(66,200 1b) 

266,004 N 
(59,800 1b) 

327,389 N 
(73,600 Ib) 

323,386 N 
(72,700 1b) 

307,817 N 
(69,200 1b) 

330,503 N 
(74,300 1b) 

328,800 N 
(73,800 1b) 



Table 2  

PHASE II FLIGHT MANEUVERS  

Flight Run Maneuver Wing Sweep Nominal Flight Conditions 
Mach Altitude Gross Weight 

61 R227 Windup 'l\trn 49.1 80 8,382 m 
(27,500 ft) 

330,948 N 
(74,400 lb.) 

51 538/150 Slowdown 'furn 49.5 1.25 - 1 13 10,912 m 
(35,800 ft) 

278,903 N 
(62,700 lb.) 

48 4 Windup 'l\trn 49.8 1 20 9,053 m 
(29,700 ft) 

261,111 N 
(58,700 lbs) 

48 7Rl Windup 'l\trn 72.2 .89 7,559 m 
(24,800 ft) 

265,559 N 
(59,700 lbs) 

48 5 Windup 'l\tm 72.2 1 20 9,083 m 
(29,800 ft) 

274,455 N 
(61,700 lbs) 

59 5l32R Slowdown Turn 72.2 1.31 - 0.96 8,382 m 
(27,500 ft) 

274,900 N 
(61,800 lbs) 

77 S&CR* Windup 'l\trn 25 6 .80 6,035 m 
(19,800 ft) 

266,004 N 
(59,800 lbs) 

48 6* Windup Tu;rn 26.6 
, 

.70 7,559 'm 
(24,800 ft) 

-
294,472 N 

(66,200 lbs) 
, ' 

*Pbase I Selections 
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Table 5 

ACCELEROMETER CHARACTERISTICS 

ITEM NOMINAL SPECIFIED SPECIFIED FLAT RESONANT 
CODE MEASUREMENT FULL SCALE ACCURACY FREQOENCY RESPONSE NAT. l'REQ FLIGHTS 

HAlIG"" '1 FULL SCAL'&** 'Ill ' HZ. HZ . 
AB018 C.G. Vertical 

, 
-3.5 to ....6 5 is 25 , Not Avail­

able 
48, 60 

AD018 e.G. Vertical i I5 i 3 42 530 70. 77, 
78, 79 

A80l9 e.c. Vertical itO ±5 325 -- AU, 

A8020 C.G. Loteral ±7.5 ±5 275 .. AIL 

AFU09 Pilot Seat Vertical ±10 ±3 32 400 ALL 

AFUlO Pilot Seat Lateral ±7.5 ±S 275 .. AIL 

f'1I001 Left \lillll Tip vertica i 25 ±5 500 .. ALl.. 

AW02 Right Wing Tip
Vertical 

±25 ±5 500 .. ALL 

N 
o 













Table 7  

FLIGHT RECORDER FREQUENCY RESl'ONSE CIIAl\ACTERISTICS  

ITEM 
CODE 

FLIGHTS 48-61 FLIGHTS 70-79 
IRIG 

CHANNEL 
FILTER 

FREQ. - HZ 
IRIG 

CHANNEL FREQ. -HZ 

AWOOl 8 45 II llO 
AW002 12 160 12 160 
AB018 14 330 II llO 
AB019 9 59 8 4S 
AB020 14 330 9 S9 
AF009 11 110 12 160 
AFOI0 12 160 10 81 

SWl23 10 81 7 35 
SWl24 11 llO 8 4S 
SWl2S 12 160 9 59 

SWl26 13 220 10 81 
SWl27 8 45 II llO 
SWl28 9 59 12 160 

SW129 10 81 13 220 
SWl30 11 llO 6 25 
SW131 12 160 7 35 

SWl32 13 220 8 45 
SWl33 8 45 9 S9 
SWl34 9 59 10 81 

ST072 11 llO II llO 
ST073 12 160 13 220 
STll8 13 220 10 81 

ST077 8 45 12 160 
ST078 9 59 II llO 
ST135 8 45 9 59 
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upwash at the nose boom. A correction formula to account for 

the upwash is 

aT c 0.318 +0.931 a (degrees). 

It was not cons1dered fruitful to apply this correction in the 

various plots presented in this report because corrections to 

the wing angle of attack due to structural flexibility are 

much larger 1n magnitude and can only be approximated. Both 

corrections were cons1dered in selecting the time intervals 

for the stochastic analysis in Phase II in order to obtain 

agreement with existing wind tunnel model data insofar as 

possible. 

Time histories were made of about 30 items of instru­

mentation measurements which were considered pertinent to the 

buffet study Examples of each of the strip chart records 

have been previously presented in the Phase I report (Reference 

1) These records were used to aid in the process of selecting 

the maneuvers for the Phase II Study. The records for the Phase 

II Study maneuvers were in general too large to be legibly 

reproduced on an unfolded page. 
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Table 11  
700

MEASURED F-U1A NA'l1lRAL VIBRATION mDES, ALE -

Frequency - HZ 
PROMINANT mDE Fuse Full Wing EmPty Fuse FUll wing Full

AmPLANE NO. 12 TESTS Symmetric Antisymmetric Symmetric Antisymmetric 

Wing Firs t Bending 
FUselage First Vertical Bending 
FUselage First Lateral Bending 
Wing Fore and Aft Bending 
Wing Second Bending 
Wing . Horizontal Tail 
Wing Torsion 

Wing - Flap 
Horizontal Tail Bending 
Horizontal Tail Fore and Aft 
Horizontal Tail Pitch 
Vertical Tail Bending 
Vertical Tail Torsion 
Rudder Rotation 
Rudder Torsion 

5 0 5.8 3.8 4.9 
8 0 7.8 

9.0 83  
8 0 7.3 5 6 5.6  

17.4 30 0 12.9 26.4  
16 1 16.6 14.4  
26 2 27.1,28.7 23.7 24.5  

29.1.,31.0 
29.4,29.6 

13.3 126  
16.2 16.5  

31 8,35 2 29.6,36 3  
9 7  

27 7  
319  
44.5 





Table 13 

CALCULATED F-lllA SYMMElRIC VIBRATION WOES 

GW.,293,l38N (65936 lb) 

Mode 
No. Mode Description Frequency - liz 

1 First Wing Bending 4,792 
2 First Fuselage Vertical Bending 6,870 
3 Wing - Horizontal Tail (in-phase) + Sec Fuse Bending 13,894 
4 Wing - Horizontal Tail (out of phase) 14.721 
S Second Wing Bending 17.110 
6 Third Fuselage Bending + Wing Torsion 22.665 
7 Firs t Wing Torsion 24,024 
8 Horizontal Tail Second Bending 27 197 
9 Third Wing Bending 30.446 

10 Horizontal Tei1 Torsion 33,884 
11 Fourth Fuselage Bending + Wing Second Torsion 37 Sst 
12 Second Wing Torsion 39,076 





Table 15 
CALCULATED F-111A SYMME1aIC VIBRATION MODES 

ALE - 72 S Gil - 268,673N (60,419 1b) 

Mode 
No. Mode Description Frequency - Hz 

1 First l/ing Bending 
2 First Fuselage Vertical Bending 
3 Wing - Horizontal Tail (in-phaBe) + Fuselage Second Bending 
4 lIing - Horizontal Tai1_(out of phase) 
S Second Wing Bending 
6 Third Fuselage Bending + Wing Torsion 
1 Firat lIing TorBion 
8 Horizontal Tail Second Bending 
9 Third lIing 101'llion + Horizontal Tail Pitch 

10 Horizontal Tail Pitch 
11 Second Wing Torsion 
12 Horizontal Tail Torsion 

4.849 
6 913 

14 391 
15 425 
17.794 
22.927 
24571 
27.448 
31.927 
33 898 
39 260 
39.856 



Table 16 

CALCULATED F-lllA ANTISYMMETRIC VIBRATION IDDES 

GW • 266,044N (59,800 Ib) 

It>de 
No. MOde Description Frequency - Hz 

1 
2 

First Wing Bending 
First Fuselage Lateral Bending 

l.Jl 
N 

3 
4 

Vertical Tail Bending + Wing Bending 
Horizontal Tail Bending + Wing Bending 

S Second Fuselage Lateral Bending 
6 
7 
8 
9 

Wing - Horizontal Tail 
Third Fuselage Lateral' Bending 
Wing TOrsion + Bending 
Wing Torsion + Horizontal Tall Pitch 

10 Vertical Tail Torsion 
11 
12 
13 
14 

Vertical Tail Torsion + Second Wing Bending 
Second Wing Bending 
Fuselage Lateral Bending + Second Wing Bending 
Horizontal Tail Pitch 

15 Fuselage Lateral Bending + Second Wing Torsion + Hor Tail Toraion 

7 417 
8.119 

10.887 
12.290 
15.720 
18.510 
21.947 
22 983 
2S.tl81 
25.678 
26 029 
27.179 
31.249 
31.990 
36.377 









modes are presented in Tables 12 through 19. Further discussion 

of the analytical effort appears in References 6, 7, and 8. 

Power Spectral Density Tabulated Data 

In this Section all power spectral density data obtained 

during the Phase II investigation are presented in tabulated form 

for the convenience of those who might wish to perform analyses 

and/or comparisons other than those presented in NASA CR-152112 

and NASA CR-152l13. 

The arrangement of the tabulated data is as follows. 

Each set of PSD's correspond to a particular instrumentation 

item at a particular flight point identified in Table 8. The 

progression in the record number is continuous within a given 

maneuver. For example, if there are 5 points listed in Table 8 

for a given maneuver then records 1-5 are for points 1-5 for 

the first instrumentation item, records 6-10 are for points 1-5 

for the second instrumentation item, etc. The last record 

number listed for a particular maneuver gives the total number 

of PSD sets obtained for that maneuver. 

The item code corresponds to the instrumentation code listed 

in Table 6. The second line of each data set identifies the par­

ticular point within the maneuvers listed in Table 8. The 

flight number identification is obvious. The frame number and 

record length correspond to the start time, T1 , and time interval, 

d
T

, listed in Table 8. 
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Although data are presented for frequencies from 1 to 100 

Hz in each record, the frequency limits for the particular items 

of instrumentation and flights listed in Table 7 should be 

observed when working with the tabulated or plotted data. 
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RECORD 121. ITEM S W 1 3 1 

FLIGHT 6 1 • FRAME I 1 0 1 o 7 • 9 0 , RECORt LENGTH = 1 SEC. 

PSD VALUE OF 1.0 = 0.1030E 05 

THE PSD VALUES INTEGER 

0 
0 
4 
0 
0 

2 
0 
3 
2 
2 

0 
1 
7 
0 
0 

4 
5 

10 
5 
0 

0 
2 
5 
2 
2 

2 
2 
2 
2 
0 

1 
5 
7 
2 
0 

8 
2 
1 
Z 
0 

3 
2 
5 
2 
4 

7 
1 
3 
0 
0 

0 
4 
0 
2 
0 

2 
7 
2 
2 
0 

0 
5 
a 
0 
0 

2 
3 
3 
D 
0 

2 
0 
a 
0 
2 

0 
2 
3 
0 
1 

2 
4 
2 
0 
0 

0 
12 

1 
0 
0 

" 0 
2 
0 
0 

6 
12 

0 
2 
2 

RECORO 122, ITEM S W 1 3 1 

FLIGHT 6 1 • FRAME 1 1 0 1 o 8 • 4 0 , RECCRt LENGTH = 1 SEC. 

PSO VALUE OF 1.0 = 0.1030E 05 

\0 
\0 

0 
17 
39 
0 
0 

THE PSO VALU ES 

0 Z "7 0 7 
5 41 9 
2 6 0 
5 2 0 

INTEGER 

10 8 
6 15 

16 2 
1 2 
3 2 

4 
14 
24 

3 
4 

" 5 
2 
5 
5 

13 
2 

21 
2 
2 

8 
2 

15 
2 
1 

10 
1 

11 
2 
4 

1 
5 
8 
0 
0 

2 
7 

10 
3 
0 

6 
2 
9 
0 
Z 

7 
2 
0 
0 
2 

4 
2 
6 
0 
2 

2 
11 

5 
0 
0 

9 
16 

0 
0 
2 

7 
4 
0' 
2 
0 

2 
22 

0 
0 
0 

RECCRD 123. ITEM S W 1 3 1 

FLI GHT 6 1 • FRAME 1 1 0 1 o 9 • 7 C , RECORO LEMiTH = 1 SEC. 

PSD VALUE OF 1. 0 ;; O.1030E as 

THE PSO VALUES INT EGER 

0 
12 
25 
6 
0 

0 
3 

23 
19 

0 

5 
8 

27 
0 
2 

10 
26 
31 

2 
13 

25 
7 

200 
8 
5 

61 
20 
29 

3 
9 

20 
9 

lE 
6 
6 

5 
7 

S2 
2 
2 

22 
8 

19 
9 
2 

5 
9 

23 
4 
6 

24 
19 

5 
2 
0 

2 
14 
31 

0 
2 

20 
29 
35 

1 
2 

12 
4 
1 
2 
6 

2 
S 

14 
1 
2 

14 
6 

20 
2 
6 

"9 
31 

7 
3 

8 
2 
4 
2 
0 

5 
16 

4 
0 
4 

2 
7 
4 
8 
4 



































































































































































































































































RECOqO 79. I TE" S T 0 7 2 

FL IGHT 4 8 • F!(AME 1 3 4 4 3 6 • 2 o • RECORO LE%TH 1 SEC. 

PSO VALUE OF 1.0 = 0.4100E 03 

THE PSO VALUES H'TEGER 

0 
0 
2 
2 
2 

0 
2 
0 

12 
3 

0 
0 
0 
2 
0 

5 
1 
0 

46 
2 

0 
0 
2 
6 
3 

2 
4 
0 

12 
0 

0 
0 
2 

16 
0 

10 
0 
0 
0 
2 

4 
0 
2 
0 
2 

39 
2 
3 
8 
5 

5 
- 2 

1 
4 
0 

22 
0 

. 9 
18 

4 

5 
a 
4 
5 
2 

2 
2 

• 8 

11 
0 

2 
2 

10 
11 

3 

2 
• 0 
16 

3 
0 

0 
0 
0 

16 
2 

, 0 
0 
0 
4 
0 

·2 
0 
2 
4 
2 

1 
• 2 

0 
2 
0 

,ECDRO 80. ITEM S T 0 7 2 

FL I GHT 4 8 • FRA"E 1.3 4 4 3 9 • 6 5 • RECORD LENGTH = 1 SEC. 

PSO VAtU" OF 1.0 = C.410CE 03 

N 
N 
00 

THE PSo VALUES rNTEt;ER. 

0 
2 
4 

10 
5 

0 
0 
4 
0 
4 

0 
2 
0 
9 
4 

0 
2 
0 
4 
0 

0 
0 
2 
2 
4 

0 
0 
0 
3 
4 

0 
2 
3 
0 
0 

3 
0 
3 
2 
2 

4 
0 
0 
2 
3 

10 
a 
4 
0 
0 

13 
0 
0 
0 
6 

2 
5 
2 
0 
1 

0 
2 
0 
0 
8 

0 
0 
0 
0 
5 

4 
4 
0 
2 
2 

0 
1 
2 
2 
7 

0 
4 
6 
4 
3 

0 
3 

12 
0 
2 

0 
2 
2 
0 
4 

1 
3 
4 
0 

10 

RECORD 

FLIGHT 

a1. 

4 8 • 

ITEM S, 
FRAME 

T 0 

3 

7 

4 

3 

4 2 6 • 2 0 t RECORD LENGTH = 1 SEC. 

PSD VALUE OF 1.0 = O.Z'i70E 06 

THE PSD VALUES INTEGER 

0 
0 
2 
7 
8 

0 
0 
2 
0 
2 

0 
2 
4 
2 
0 

2 
2 
0 
1 

11 

0 
2 
0 
7 

97 

3 
5 
0 
2 
1.. 

0 
2 
0 
6 
0 

2 
0 
2 
6 
0 

0 
0 
0 

15 
9 

7 
3 
2 

36 
2. 

6 
2 
0 

125 
2 

0 
0 
0 

13 
3 

1 
-3 

4 
3 
7 

0 
0 
1 
4 
7 

0 
0 
4 
5 
9 

0 
1 

13 
7 

12 

0 
2 

33 
0 
't 

2 
0 
7 
0 
2 

2 
6 
0 
0 
5 

5 
4 
8 
5 
2. 










































































































