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ABSTRACT

Volume III of this report represents time
distribution and peak envelope data from 22.8 flight
hours of multiparameter flight loads data. These
data were obtained during routine training operations
with F-105D airplanes at three different Air Force
bases. The graphical and tabulated data presented in
Volume III are the output from a computer program
described in Volume IV of this report. The graphs have
been produced by cathode ray tube (CRT) equipment.

This abstract is subject to special export
controls and each transmittal to foreign nationals or
foreign governments may be made only with prior approval
of the Air Force Flight Dynamics Laboratory (FDTR),
Wright-Patterson AFB, Chio 45433.
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The International System of Units (SI) was adopted by the Eleventh

General Conference on Weights and Measures, Paris, October, 1960, in

Resolution No. 12.
in the following table:

CONVERSION FACTORS

Conversion factors for the units used herein are given

To Convert from U.S.
Customary Units

Multiply By

To Obtain SI Units

Degree

Foot

Foot2
Foot/Sec2
Free Fall, Standard (g)
Inch
Inch-pound
Knot

Pound force
pst

psi

psi

0.017453292519943
0.3048
0.09290304
0.3048

9.80665

0.0254
0.011521246198
0.5144444444
4,4482216152605
47.880258
6894.7572

6.8947572

radian
meter
2
meter
2
meter/second
2
meter/second
meter
meter-kilograms
meter/second
newton
2
newton/meter
2
newton/meter

meganewton/meter2




Section

II

I11

IV

VI

VII

TABLE OF CONTENTS

INTRODUCTION .

TIME DISTRIBUTIONS - FIGURES

DWELL TIME DISTRIBUTIONS - FIGURES

ENVELOPES - FIGURES

TIME DISTRIBUTIONS - TABLES .

DWELL TIME DISTRIBUTIONS - TABLES

ENVELOPES - TABLES

Page

17

35

43

57

123






Figure

20
21
22
23
24

25

ILLUSTRATIONS

Airspeed Distribution of Total Flight
Maneuver Time . . .
Altitude Distribution of Total Flight
Maneuver Time . . .
Mach No. Distribution of Total Flight

Maneuver Time

Time
Time

Time

Percent Maneuver Time Spent Above Value of

Percent Maneuver Time Spent Above Value of

Percent Maneuver Time Spent Above Value of
Percent Maneuver Time Spent Above Value of
Percent Maneuver Time Spent Above Value of
Percent Maneuver Time Spent Above Value of
Percent Maneuver Time Spent Above Value of
Percent Maneuver Time Spent Above Value of
Percent Maneuver Time Spent Above Value of
Percent Maneuver Time Spent Above Value of
Probability of Being in a Mach Number Interval When

n, Exhibits a Dwell Time

and

T

Probablllty of Being in a Mach Number Interval When

Exhibits a Dwell Time

Probablllty of Exceeding a Dwell Time When nZ “and M
Are in the Specified Intervals (Mach No.

to 0.60).
Probability of Exceedlng a Dwell Tlme

When

Are in the Specified Intervals (Mach No.

to 0.70).
Probability of Exceedlng a Dwell Tlme

in the Specified Intervals (Mach No.

Probability of Exceeding a Dwell Time

in the Specified Intervals (Mach No.

Probability of Exceeding a Dwell Time

in the Specified Intervals (Mach No.

Probability of Exceeding a Dwell Time

in the Specified Intervals {(Mach No.

Probability of Exceeding a Dwell Time

in the Specified Intervals (Mach No.

Probability of Exceeding a Dwell Time

in the Specified Intervals (Mach No.

Probability of Exceeding a Dwell Time

in the Specified Intervals (Mach No.

Probability of Exceeding a Dwell Time

in the Specified Intervals {Mach No.

- vii -

When

= 0.

When

= 0,

When

= 0.

When

= 0.

When

= 0,

When n

= 0.

When

= 0.

When

= 0,

¢.00

ny and M
= 0.60

n, and M Are
70 to 0.80)
n, and M Are
80 to 0.90)
nz and M Are
90 to 0.95)
nz and M Are
95 to 2.00)
Nz, and M Are
D0 to 0.60) .
ngz, and M Are
60 to 0.70)
ng, and M Are
70%to 0.80)
nz, and M Are
80 to 0.90)

Page

20

21
22
23
24
25
26
27
28

29



Figure
26
27

28

29

30
31
32
33
34

35

Probability of Exceeding a Dwell Time When n;, and M Are
in the Specified Intervals {Mach No. = 0.90 to 0.95)
Probability of Exceeding a Dwell Time When Nze and M Are
in the Specified Intervals (Mach No. = 0.95 to 2.00)
Probability of Exceeding a Value of the Variable n, When
ny Exhibits a Dwell Time in the Specified Mach Number

Interval .
Probab111ty of Exceedlng a Value of the Varlable nz When
Exhibits a Dwell Time in the Specified Mach Number
Interval . . . . . . . .
Envelopes of n, vs. Equivalent Velocity (V,) in the
Given Altituﬁe Interval . . .
Envelopes of He vs. Equivalent VeIOC1ty (Ve) in the
Given Altitude Interval . . .
Envelopes of pr vs. Equivalent Veloc1ty (Ve) in the
Given Altitude Interval . . .
Envelopes of pq vs. Equivalent Velocity (ve) in the
Given-Altitude Interval . .
Envelopes of qr vs. Equivalent Ve10c1ty (Ve) in the
Given Altitude Interval . .
Envelopes of Rolling Acceleration (p) vs., Rolling
Velocity (p) . . . . .

- viii -

Page

30

31

32

33
36
37
38
39
40

41



II
I11

v

VI
VII
VIII
Ix

X1
XI1
XIII
X1V
XV
xvI
XVII
XVIII
XIX
XX
XX1
XXI11
XXII1
XXIV

XXV

TABLES

Airspeed, Altitude and Mach Number Distribution of Total

Flight Ti

me and Total Maneuver Time .

Percent Maneuver Time Spent Above Value of Longitudinal
Load Factor . . . . . . .
Percent Maneuver Time Spent Above Value of Lateral Load

Factor

Percent Maneuver Tlme Spent Above Value of Normal Load

Factor

Percent Maneuver T1me Spent Above Value of Effective
Normal Load Factor . . . . . . .
Percent Maneuver Time Spent Above Value of Roll Velocity

Percent Man

euver Time Spent Above Value of Pitch Velocity .

Percent Maneuver Time Spent Above Value of Yaw Velocity

Percent Man

euver Time Spent Above Value of Roll

Acceleration
Percent .Maneuver Time

Acceleration
Percent Maneuver Time

Acceleration

Spent Above

Spent Above

Value of Pitch

Value of Yaw

Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Dwell Time
Variable
Probability
Frequency
Prcbability
Frequency
Probability
Exhibits

Exhibits

Probability
ng and Mach
Probability
n; and Mach
Probability
n, and Mach
Probability
n, and Mach
Probability
nz and Mach
Probability

Distribution
Number {Mach
Distribution
Number (Mach
Distribution
Number (Mach
Distribution
Number (Mach
Distribution
Number (Mach
Distribution

as a Function

of ‘

Interval 0.0 - 0.60)

as a Function
Interval 0.60
as a Function
Interval 0.70
as a Function
Interval 0.80
as a Futiction
Interval 0.90
as a Function

nze and Mach Number (Mach Interval 0.0
Probability Distribution as a Function

Nnze and Mach Number (Mach Interval 0.60 - 0.70).

of
- 0.70)
of
- (.80}
of
- 0.90)
of
- 0.95)
of
- 0.60)
of

Probability Distribution as a Function of

nze and Mach Number (Mach Interval 0.70 - 0,80).

Probability Distribution as a Function of

nze and Mach Number (Mach Interval 0.80 - 0.90).

Probability Distribution as a Function of

Nz, and Mach Number (Mach Interval 0.90 - 0.95).
Distribution of ng; Interval Dwell Time

as a Function of Mach Number Interval
Distribution of n;, Interval Dwell Time
as a Function of Mach Number Interval
of Being in a Mach Number Interval When ngz
Dwell Times .
Probability of Being in a Mach Number Interval When nze
Dwell Times . .

- 1X -

Page

44
47
48
49
50
51
52
53
54
55

56

64
70
76
82
87
93
99
105
111
115
118
12i

122



XXVI
XXVII
XXVIII
XXIX
XXX
XXXI

Envelope
Envelope
Envelope
Envelope
Envelope
Envelope

of Maxima
of Maxima
of Maxima
of Maxima
of Maxima
of Maxima

of Roll Velocity

of Longitudinal Load Factor .

of Helix Angle . . .

of Roll Velocity * Yaw Velocity

of Roll Velocity * Pitch Velocity
of Pitch Velocity * Yaw Velocity .
of Roll Acceleration as a Function

Page

124
125
126
127
128

129



SECTION I

INTROPUCTION

This volume presents the time distribution and peak envelope data
for the 22.8 hours of F-105 flight loads data. Distributions are included
in both tabulated and graphical form. All data included in this volume
were generated by Program 2B, described in Volume IV of this report.

The time distribution data indicate the relative amount of time spent
in each interval of airspeed, Mach number and altitude. Other time
distribution data include cumulative distributions of time spent above
given levels of ten basic parameters (nyg, Ny, Nz, Nzg, P, 4, T, P, 4, ).

Dwell time data are presented to indicate the amount of time each
occurrence of a maneuver is held within a given interval of a loading
parameter. This information is useful when considering criteria for
combined loading conditions; for example, maneuver plus gust. Dwell time
data are presented in several forms. One form of dwell time distribution
gives the probability of being in a specified interval of Mach number
during any maneuver involving n, ox nz,. Another form of dwell time
distribution gives the probability of exceedlng any number of seconds of
dwell time for a given maneuver. Dwell time distributions are presented
for nz and nz, for given intervals of Mach number.

Envelopes are included for peaks of ny, He (helix angle), pr, pq, and
qr, for intervals of altitude and velocity. Envelopes of p vs. p are also
included.

All time distribution and envelope data generated by the program are
included in this volume. However, portions of tables within the specified
parameter limits that do not include any useful data have been eliminated
from the report.

The "probabilities" indicated in these figures and tables are in
reality frequencies of occurrence, expressed as fractions of the total.
For large data samples these frequencies would approach the true proba-
bilities. As the available data sample used in this report is small, the
"probabilities" determined from the data should be used with discretion.

Due to minor differences between the 7094 computer systems at the
Contractor's facility at Downey and the USAF facility at Wright-Patterson AFB,
the graphs presented in Figures 1 through 35 could not be produced from the
WPAFB tapes containing data for 22.8 hours of flight time. The discussion in
Section VIIT of Volume I notes that the alphanumeric characters are badly
scrambled on the CRT's produced at WPAFB. The tabulated data on Tables I
through XXXI were produced on the 7094 at WPAFB and represent correct data
for the available 22,8 hours of flight time. The graphs presented in Figures
1 through 35 were produced on the Contractor's SC-4020 plotter. The format
of the graphs is correct but the data represents only that portion of the
total data available to the Contractor for checkout purposes, as explained
in Velume I.






SECTION 1I

TIME DISTRIBUTIONS - FIGURES

Time distributions are presented in two forms in this section.
One is a histogram or bar graph that shows the percent of time spent
in each of several intervals of airspeed, altitude and Mach number.
The graphs show the data in terms of both total flight time and in
terms of maneuver time. Maneuver time is defined as all flight time
when there is "activity" in one or more of the loading parameters.
A more precise explanation of maneuver time is given in Volume I of
this report. Figures 1, 2 and 3 show these data for airspeed, altitude
and Mach number, respectively.

The second form of time distribution shows the percent maneuver
time spent above any given value of a parameter. These times do not
necessarily represent peaks of the data, but include the total times
spent above each value. Data are shown for the ten parameters nyx, ny,
ng, Nze, P, 45 ¥, P, q and I in Figures 4-13, respectively.
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Figure 1

AIRSPEED DISTRIBUTION OF TOTAL FLIGHT TIME AND MANEUVER TIME
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Figure 2

ALTITUDE DISTRIBUTION OF TOTAL FLIGHMT TIME AND MANEUVER TIME
F=105 AIRCRAFT CONFIGURATION = 2
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Figure 3

MACH NO. DISTRIBUTION OF TOTAL FLIGHT TIME AND MANEUYER YVINME

F=103 AIRCRAFT CONFIGURATION = 2
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Figure 4

PERCENT MANEUVER TIME 3PENT ABOVE YALUE OF (NX)
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Figure 5
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PERCENT MANEUVER TIME SPENT ABOVE VALUE OF (NZ)
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Figure 7

PERCENT MANEUYER TIME SFENT ABOVE VALUE OF (NXE)
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Figure 8

PERCENT MANEUVER TIME SPENT ABOVE VWALUE OF (P)
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Figure 9
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Figure 10

PERCENT MANEUYER TIME SPENT ABOVE VALUE OF (R}
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Figure 11

PERCERT MANEUYER TIME SFENT ABOVE VALUE OF (PDOT)
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Figure 12

PERCENT MANEUVER TIME SPENT ABOVE YALUE OF (QDOT)
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Figure 13

PERCENT MANEUVER TIME SPENT ABOVE YALUE OF (RDOT)
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SECTION II1

DWELL TIME DISTRIBUTIONS - FIGURES

A dwell time of a parameter is the length of time the value of the
parameter remains within a given interval. Thus, as the value varies
with time, it may traverse several intervals, remaining within each for
a certain length of time, Over a long period of time, a distribution of
dwell times for each interval is developed. Dwell time distributions
are presented for n; and nz, for various ranges of Mach number.

Figures 14 and 15 are histograms giving the frequency of occurrence
of a Mach number during the time when nz or nz, exhibit a dwell time,
regardless of length. These figures are similar to Figure 3, but omit
the times when n; or nz, are below threshold values.

Frequency distributions of dwell time of nz and n;, are shown in
Figures 16-27. The times are grouped into intervals one second in length.
Separate graphs are presented for each of six Mach number intervals.

These graphs indicate conditional probabilities of exceeding a given
dwell time while in a particular nz, Mach number interval. These data
may be used in conjunction with the marginal probabilities of the other
load parameters to determine joint probabilities of occurrence of com-
binations that produce structurally significant loads.

Figures 28 and 29 show the dwell time frequency data rearranged to
show the probability of exceeding a value of n; or nz,. In this presenta-
tion, no distinction is made between lengths of dwell times, These data
are useful for showing the relative probabilities of various n,, Mach
number combinations, for cases in which nz (or nze) is the main loading
parameter.

- 17 -



PROBABILITY

Figure 14
PROBABILITY OF BEING IN A WACH WUMBER INTERVAL.
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Figure 15

PROBABILITY OF BEIMG IM A MACH NUMBER INTIWVAL
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Figure 16

PROBABILITY OF EXCEEDING A OWELL TIME,(TD),
WMEN  INZ} AND (M) ARE IN THE SPECIFIED INTERVALS

F=103 AIRCRAFT CONFIGURATION = 2
TOTAL FLIGHY TINE 2 23.78 HOURS

MACH NO. (M) & 0.00 TO 5.4
1,000

ool | |\

0,040

/

ﬁjx\ﬂr*t:&r*a\*—*

DWELL TIWE (3ECONDS)

SYMBOL LOAD FACTOR MANCE OF (N2}
1 -2,00 7O -1.,00
-1,00 YO 0,00
3 g.00 1O 1.00
[ 1.00 0 2,00
) .00 1O 3,00
L 3,00 TO 4.00
T 4,00 10 $.,00
] 5.00 TO 6,00
] 4,00 TO T.00

- 20 -




ISR N A N. Y R

0,105

0.016

Figure 17

PROBABILITY OF EXCEEDING A DWELL TIME, (YD),
WHEN  (NZ) AND (M) ARE IN THE SPECIFIED INTERVALS
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Figure 18

PROBABILITY OF EXCEECING A DWELL TIME, (YD),
MMEN (NZ) AND (M) ARE N THE SPECIFIED INTERVALY
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Figure 19

PROBABILITY OF EXCEEDING A DWELL TVINE, (YD),
WHEN (N2} AND (M) ARE IN THE SPECIFIED [NTERVALS
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Figure 20

PROBABILITY OF EXCEECING A DWELL TIME, (TD),
WHEN (NZ) AND (M) ARE IN THE BPECIFIED INTERVALS
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Figure 21

PROBADILITY OF EXCEEDING A DWELL TIME, (TD),
WHMEN (N2} AND (M) ARE I[N THE SPECIFIED INTERVALS
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Figure 22

PROBABILITY OF EXCEEDING A DMELL TIHE, (TD),
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F=1063 AINCRAFT CONFIGURATION = 2
TOTAL FLIGHT TIME = 23,76 WOURS
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Figure 23

PROBABILITY OF EXCEEDING A DWELL TIME, (TD),
WHEW  (NZE) AND {M) ARE [IN THE SPECIFIED INTERVALS

F=103 AIRCRAFT COMFJCURATION = 2
TOTAL FLIGHT TIME = 23,76 HOURS

MACH NO, (M) = 0.0 TO G,70

1.000
NN
N \ “\
N
0. 100 AL INY
B B A - Y
\ hN
h N
\ x\ \\ “\
3 '\4
wooro| |1 1 N ' N A
\\ ‘l‘ ‘\‘ N
I \
\ \
\ \ \
\ NA
N
0.001 &* - l  ——

OWELL TIME (3ECOMDS)

SYMBOL LOAD FACTOR RANGE OF (NZE)
1 -g,00 TO ~1.,00
[ 4 -1,00 T0 0,00
3 n.co0 10 1.00
L] 1.00 10 2,00
] t.00 TO 3.09
] 3,00 10 4,00
7 4,00 7O 5,00
[ 5,00 TO 6,00
] §.p0 TO 7,00



L s OB

Figure 24

PROGABILETY OF EXCEECING A DWELL TIKE, (TD),
WHEN (NZE} AND (M) ARE IN THE SPECIFIED INTERYVALS

F=108 AIRCRAFT CTNFIGURATION = 2
TOTAL FLIGHT TIvE = 3,76 MOURSY

MACH NO, (M) = 9,70 T0 0.80
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Figure 25

PROGABILITY OF EXCEEDING A DWELL TINE,(TDH,

WHEN

INZEY AND (m) ARE [N THE SPECIFIED INTERYALS
F~105 AIRCRAFT CONFIGURATION =
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Figure 26
PROBABILITY OF EXCEECING A LWELL TVIME, (TC),
WHEN (NZE) AND (M) ARE IN TME SFECIFIED INTERYALS

F=103 AIRCRAFT CONFICGUNATION = 2
TOTAL FLIGMT TIME = 23,76 MOURS

MACH NO, M) = G.9% TO 0,95
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Figure 27

PROBABILITY OF EXCEEDING & ZuwELL TIME, (TD),
WHEN (NZE) AND (M) ARE IN THE SPECIFIED INTERVALS

F-165 AJRCRAFT CONFIGLEATION = 2
TOTAL FLIGHT TIME = 23,76 HOURS
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Figure 28

FROBABILITY OF EXCEEDING A VALUE OF THE YARIABLE, (N2}
WHEN (N2) EXMIBITS A DWELL TIME JN THE SPECEFIED MACH NUMBER (K} INTERVAL

F=105 AIRCRAFT CONFIGURATION = 2
TOTAL FLIGHT TIKE = 23,76 HOURS
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Figure 29

PROBABILITY OF EXCEECING A YALUE OF THE YANIABLE, (NIE)
WHEN (NZE) EXHIBITS A CWELL TIME IN THE SPECIFIED MACH NUMBER (M) INTERVAL

F=1D5 AIRCRAFT CONFIGURATION = 2
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SECTION IV
ENVELOPES - FIGURES

Envelope curves show the maximum and minimum values of the variable
when a correlated parameter (or parameters) is in certain specified

ranges. Figures 30-34 show envelopes of ny, He, pr, pq and qr respectively,
correlated with intervals of velocity and altitude.

An envelope of rolling acceleration, p, correlated with intervals
of rolling velocity, p, is shown in Figure 35.
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Figure 30

V3 EQUIVALENT VELOCITY(YE) IN THE GIVEN ALTITUDE INTERYAL
F-103 AIRCRAFT CONFIGURATION = 2
23,76 HOURS
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Figure 31

¥$S EQUIVALENT VELOCITY(VE: I% YHE GIYEN ALTITUDE INTERVAL
F=165 AJRCRAFT CONFIGURATION =

TOTAL FLIGHT TIME =

23,76 HOURS
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ENYILOPES OF (PR)

¥$ EQUIVALENT YELOCITY(VE) IN THE GIVEN ALTITUDE ENTERVAL

Figure 32

F-105 AIRCRAFT CONFIGURATION = 2
23.T6 HOURS
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Figure 33

¥S EQUIVALENT YELOCITY(YE) IN THE CIVER ALTITUDE INTERVAL
F-103 AIRCRAFY COMFIGURMATION = 2
23.78 HOURS
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Figure 34

CNVELOPES OF (&) V¥3 EQUIVALENT VELOCITY(VE) IN THE GIVEN ALTITUDE INTEAVAL
#£+-105 AIRCRAFT CONFIGURATION = 2
TOTAL FLIGHT TIME = 23,76 MOURS
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Figure 35

ENVELOPES OF MOLLING ACCELERATION (PDOT) WS ROLLING VELOCITY (M)
F=108 AIRCRAFY CONFIGURATION = 2
TOTAL FLIGHT TINE = 23,76 HOURS
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SECTION V

TIME DISTRIBUTIONS - TABLES

This section presents in tabular form the time distribution data
shown in Fipures 1-13. While the graphs will be more convenient for
most uses, these tables provide additional detail if desired, and may
also be used to identify any curves whose coding symbols may have been
obscured.

This section contains Tables I - XI.
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SECTION VI

DWELL TIME DISTRIBUTION - TABLES

This section includes Tables XII through XXV, which
contain all the dwell time data shown in Figures 14 through 29.
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SECTION VII

ENVELOPES - TABLES

Tables XXVI - XXXI, in this section, contain the
envelope data shown in Figures 30-35.
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