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RESEARCH MEMORANDUM

FLIGHT-DETERMINED BUFFET BOUNDARIES OF TEN ATRPLANES
AND COMPARISONS WITH FIVE BUFFETING CRITERTIA

By Burnett L. Gadeberg snd Howard L. Ziff
SUMMARY

The flight—determined buffet boundaries of ten alrplaenss are pre—
sented. Comparisons are made with five possible buffeting criteria
which are relsted to airfoll—section characteristiecs. The general con—
formity of the trend of the buffet boundaries (in terms of 1ift coeffi—
cient and Mach number) with that of the criteria for seven of the eight
straight—wing airpleanes indicates that the wing was probably the primary
cause of the buffeting. A reasonable estimate of the buffet boundary of
a straight—wing airplasne may be obtained from the criteria discussed.

INTRODUCTION

One of the first factors of concern in the study of buffet character—
istics of airplanes is the establishment of conditions of 1ift coefficient
and Mach number at which ailrplane buffeting occurs (detecteble by the
pilot or by suitable instrumentation); & second factor is the relation of
the buffet boundaries so determined to some criterion which will define
the occurrence of a flow change on some mejor component of the airplane.

It appesred likely that information on the above two polnts could be
obtained from a study of existing flight records whick originally had
been obtailned and analyzed for purposes other than a study of buffeting
characteristics. Such an exsmination of f£light data on file at Amss
Aeronsutical Iaboratory resulted in sufficient informstion on six air—
planes to establish the buffet boundaries. To supplesment these resultis,
data on four other airplsnes were obtained; ome from tests conducted at
Langley Aeronsuticel Iaboratory and three from tests at the NACA High—
Speed Flight Research Station.

This report presents the flight—determined buffet boundaries of

these ten sirplanes and compares them with five criteria based on
alrfoil—section characteristics.

CONFIDENTTAL.
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SYMBOLS

/b2
wing aspect ratio k?
the ratlo of the net aerodynamic force along the airplene 7 axis
(positive when directed upward, as in normal level flight), to
the weight of the airplane
wing span, feet .

alrplane 1lift coefficient \ )
as

wing root chord, feet

average height of stabilizer root chord sbove wing root chord, feet

.Pree—stream Mach number

lift—divergence Mach number (free—stream Mach number st initial
inflection point of curves of sectlon 1lift coefficlent versus
Mach number at constant angle of attack)

force—peak Mach number (free—stream Mach number at peak of curves
of section lift coefficient versus Mach number at constant angle
of attack)

critical Mach number of airfoll section .

free—stream Mach number st which flow at airfoil crest first
reaches sonic wvelocity

free—stream Mach mimber based on empirical buffeting criterion

average Mach number difference between buffet boundaries and
criterion

difference in Mach number between buffet boundary end M,

difference in Mach number between buffet boundary and Mp

difference in Mach nunmber between buffet boundary and Mg,
difference in Mach number between buffet boundery asnd Mﬁ

difference in Mach number between ‘buffetlbou.nda.ry and My

dynamic pressure <%pv2) » pounds per saugre foot

L T
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wing area, square feet
true eirspeed, feet per second
airplane weight, pounds

é.ngle between flight path and line through trailing edge and _
TO~parcent—chord point of wing upper surfacs

o € <«

P atmospheric density at altitude, slugs per cubic foot

A angle of wing sweepback, degrees

DESCRTIPTION OF THE AJRFLANES

All the test vehicles were single—engine, single—place slrplanss,
the major differences of which can be determined from the following
grouping:

Convertionsl [ ( F8F—1 } Air—cocled engine )
airfoil ] )
Propeller
sections L P-39N > driven
- F-51D Liquid—cooled engine
Straight, ] F-51H '
low wing 1
F-80A } Wing—root inlets
YF-8ha
Low-drag L D558-1 § Nose inlet g Jet
alrfoil < propelied
sections Swept, { F-86A
low wing
Swept, { D-558-2 } Flush inlets
mid-wing -
Straight, X1 ; Rocket
L mid-wing _ propelled

Figure 1 shows two—view drawings and some specifications (including
hi/c,) of the airplanes, and figure 2 shows wing-root airfoil-section

conmpuned
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contours. More detailled particylars mey be obtained from the references
listed as follows: :

Airplane : : Reference

F&F~-1 . . . . . ..
P-39KN . .
51D . .
F-51H . .

1 (airplane 2)

F-80A .
YF-8LA
=1 . ..
D-558-1 .

D-558-—2 .

e o s e a a o
. L]
s+ o e s = s e &
o . .
s 8+ e » .
..l.".lﬂ
\O 01 O© O Fw

INSTRUMENTATION

All the airplanes tested were equipped with stendard NACA photo—
graphicelly recording instruments for measuring airspeed, sltitude; and
normel acceleration as functions of time. Alrspeeds were corrected for
positlion error in a1l cases except for those instsllations where the
error was considered negligible. In addition to the afore—mentioned
instruments, the D-558-1, D-558-2, and X-1 airplanes were equipped with
strain gages installed in the wing roots.

TEST PROCEDURE

Becauseé the tests were perfarmed at different times and places, the
test procedures varied and are described individuaslly.

F8F—1 .

Flight tests were made at Mach numbers ranging from 0.50 to the
meximum practicable, and for normal acceleratlons renging from those of
gteady flight to values corresponding to 1ift coefficients of about 1.10.
The test altitude was 20,000 feet +6,000 feet. Data were obtained in
steady dive pull—outs, during which the pilot tried to hold constant
acceleration while allowing the Mach number to vary.

i)
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P-39N

Tests were run at Mach numbers from 0.60 to 0.80 at sltitudes rang~—
ing from 4,000 to 12,000 feet. Date were cbtained by graduslly increas—
ing the accelerstion (from values corresponding to a 1lift coefficient of
almost zero to those for a 1lift coefficient of 0.80) while holding the
other conditions approximately constant.

51D

. Abrupt stalls were made at altitudes of 10,000, 20,000, and 30,000
feet, and et Mach numbers from 0.50 to 0.63 by pulling the airplene up
as sharply as possible, with inerties, control power, and stability as
limiting factors. Gradual stalls in turns were alsc made at 30,000 feet
and at Mach numbers from 0.50 to 0.65, and pull—ups through the buffet
boundary were made within the Mach nunber range from 0.64 to 0.80 until
vibration of the airplane became objectionable to the pilot. The 1ift
coefficients ranged from spproximastely 0.15 to 1.10.

F-51H

Test procedures for this airplane were siﬁila.r to those for the
F8F airplane.

F-80A

The airplane was first stabllized in steady straight runs, and then
rolied into gradually tightening turns, keeping the airspeed approximately
constant until the stall, or to the highest safe acceleration. This tech—
nigue was used at Mach numbers below 0.78. Data for higher Mach numbers
(up to 0.86) were obtained during pull—ups from shallow dives. The test
altitudes varied from 20,000 to 35,000 feet, and the normal accelerstions
ranged from that for steady flight to that for a 1ift coefficient of 1.10.

TF-8hA

Tests were made 1n steedy turns at 35,000 feet at various acceleres—
tions and airspeeds, for the lower Mach number range (below 0.80), and
in pull—ups at that altitude for the higher Mach numbers (from 0.80 to
the maximum sttained). The 1ift cosfficients obtained varied from O to
0.85. The zero 1lift coefficients were obteined in push—over maneuvers.

X-1

Data were cbtained by diving the alrplane. The boundary was pene—
trated et various airspeeds by varying the normsl scceleration in

ool
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pull—ups from steady flight velues to those for 1lift coefficients of
approximately 0.90.

D-558-1

Buffet~boundary points below a Mach number of 0.8l were obtained
during accelerated turns, whereas those above 0.8l were obtained during
pull—-ups from dives. The 1ift coefficlients ranged from 0.10 tc 0.90.

D558

Data were obtained, wilth slats closed, in stalls and turns at alti—
tudes varying from 10,000 to 25,000 feet. The Mach nunmber was varied
from 0.60 to 0.90, and the 1ift coefficient ranged from 0.10 to 0.90.

F-86A

Below s Mach number of 0.92, data were obtalned in pull—ups from
level £light at an altitude of approximately 35,000 feet. In the higher
Mach number range (ebove 0.92), the alrpleane was dived to sttain the
desired speed, then pulled up through the buffet boundary at about the
sams altitude. Lift coefflcients varied from approximately 0 to 1.20.
The zero 1lift coefficients were obtained in push—over maneuvers similar
to those performed with the YF—84A sirplane.

DETERMINATIOR OF BUFFET BOUNDARIES

For the purposes of this report, buffeting wes considered to be
first encountered by an slrplane when the acceleration oscillations at
the center of grevity underwent & noticeable increase in amplitude from
that normelly encountered. A typlcal time-history recording of such
acceleration changes 1is shown in figure 3.

The point st which an ailrplsne can be said to start buffeting will

be determined by the lesst noticeasble increase in the wilidth of the .
recorded accelerometer line. It has been found from experience that the
least change in line width that can be detected consistently is approxi-—
mately +0.005 inch. (An error of as much as 25 percent in the determina—
tilon of this chenge in line width would cause but a negligible change in
the buffet boundary.) Changes in acceleration as low as +0.03g were
determined from records from typical FNACA recording accelerometers of the

J.
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type used to obtain most of the deta presemted herein. Buffet boundaries
thus determined define the lowest limit et which an unsteadiness in the

lift force occurs and do not necessarily indicate operational limits of
the slrcraft.

Since there has been some question as to the difference hetween.
pilots?! opinions of beginning of buffet, and the boundsry indicsted by
instruments, the pilot of the F8F—1 airplane was supplied with a means of
marking the photographic records at will, and was requested to indicate
the point at which he considered buffeting to start. A comparison of
points thus selected and those indicated by the scceleromster is pre—
sented in figure 4. For this particular combination of pilot and airplsne,
the two buffet boundsries are almost identical. Similar results have been
noted with the F—86A and D-558-2 airplanes (reference 8). It has been
shown that the minimm normal sccelerstion detectable by a pilot is approx—
imetely *0.0bg (reference 10), which is comparsble to the minimum normal
acceleration detectable on ths NACA accelerometer records, so it might be
expected that the agreement should be- good except for a slight time lag
in the pilott!s reactions.

The alrplane 1ift coefficients and Mach numbers corresponding to the
beginning of buffet, as defined above, were considered to define the
buffet boundary. These 1ift coefficlients were celculated from the equa—
tion

WAz,
CL =

qS
It is seen from the squation that the 1ift was assumed equal to the normal
force, WAy. Although this is not rigorous, since the 1ift is a function
of the normal and longitudinal accelerations as well as the angle of
attack of the airplane, it was determined that the maximum deviation was
only of the order of 5 percent. It was realized that the total ailrplane
1ift thus determined included those portions contributed by the propelier,
fuselage, and tail; however, this total alrplene 1ift was used as a
reasonable spproximation of the wing 1ift for the purpose of comparing the
buffet boundaries with ths various buffeting criteria.

The buffet boundary of the F-51D, determined in & similar manner, was
obtained from reference 3. The boundaries for the D-H558-1, X-1, and
D-558-2 alrplanes were obtained from reference 8. Time—history recordings
of load fluctuations, as indiceted by straln gages mounted on the wing
roots, were used in addition to accelseromster records to indicate points
of incipient buffeting for the latter three airplanes. (Boundary points
obtained from the twe records coilncided.)
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TEST RESULTS

In figure 5, expérimentally obtalned points of incipient buffeting
are presented in terms of 1ift coefficlent as & functlion of Mach nunber,
for the elght eirplanes for which these points were availashle. Also
shown are the buffet boundaries which have been failred through these
points. It should be noted that there is considerable scatter in the
test points (the amount varying from airplane to airplane), which perhaps
is due to other variasbles, such as rate of chenge of Mach number, plitch—
ing velocity, minute changes in wing surface, etc. These effects may be -
such a8 to alter the 1lift coefficients -at which buffeting begins, so that
the scatter shown mey not necessarily be due to experimental inaccuracies.
This fact should be borne in mind when the buffet boundaries are compared
with the various computed criterise in the compariscns section of this
report. ) B

The buffet boundary of the YF—84A (fig. 5(£)) shows a rapld change
in slope at low 1ift coefflcients, Whether or not this indicates that
the buffet boundary for this alrplans does not extend to zero 1ift coef-
ficient is not known; however, no apparent buffeting was obtained at zero
1ift coefficient for Mach numbers as high as 0.84.

The dashed portion of the F-86A buffet boundary (fig. 5(h)) should be
noted. This 1is an extension where boundary points were not obtained but
definite buffeting polnts were determined beyond the bourdery at a 11ft
coefficient as low as 0.081, sbove a Mach number of 0.97.

Also shown in figure 5 are the limits of penetration beyond the
buffet boundaries obtained during the course of the flight tests. The
renetrations were not normally limited by buffeting intensities since the
tests were not conducted for the purpose of exploring the maximm toler—
able buffeting. However, the conditiomns for which elevator structural
failure imposed an upper limit on the 1lift coefficient attalnsble are
noted in two of the figures.

DETERMINATION OF BUFFETING CRITERTA

The selection and application of the buffeting criteria discussed
herein were besed on several simplifying assumptlions. The basic assump-
tion mede was that the source of the buffeting was some characteristic
of the asirfolil. Thus all the criteria considered are more or less based
on airfoll—section characteristics that might promote this buffeting.
Apother assumption was that the initial buffeting occurred at the wing—
fuselage Junction, so that on s wing with varying profile from root to
tip, only the root profile was considered. The root—section lift coeffi-
cient was assumed to be equal to the total airplane normal—force coeffi—
cient. This assumption was Justified in part by the fact that the



NACA RM AS0T27 SEMREEEE , 9

theoretical span loading distribution (reference 11) for a1l the straight
wings was such that the root section 1ift coefficlent varied by nc more
then 6 percent from the average 1ift coefficient over the span. For the
criteria which are based directly on angle of attack (Mg and Ms), the
lift—curve slope was estimsted by use of the aspect—ratio correction
described below. Further possible refinements such as the effect of the
induced velocity of the fuselage, or the increment of veloclity in the
slipstream, were not considered.

The foregoing applies to the use of the several criteria on the
straight—wing airplanes. Application of the criterla to the swept—wing
airplanes is discussed in the comparisons section of this report. The
sources of the data used (references 12 to 20) are noted in table I.
For those cases where dabta were not avallsble for the exact airfoil

sections, the closest sections for which data were available are indi—
cated.

M,  Criticel Mach nuwber.— Since the criticel Mach number (Mer)
& represents the speed at which sonic velocity is first reached

on an airfoil, it should be expected to be only an approxi-
mate measure of the onset of buffeting. Parenthetleally, it
mey be noted that there is a break in the critical Mach
nunber curve as 1t is usually presented, which 1s due to the
fact that there ere two reglons on the alrfoil section where
sonic veloclty can be reached — near the nose and over the
mid—portion of the chord.

The verietion of criticsl Mach number of an sirfoil
with 1ift coefficient is fairly readily calculable without
the aild of wind—tumnel deta (reference 12). This procedure
is useful on occasion when sufficient data are not avail—
gble for use of more accurate methode of defining condi—
tions of flow change.

M Mach numnber of sonic flow at crest.— A somewhat more

B refined indicetlion of flow conditions over thes airfoil may
be the Mach number at which sonic veloclty 1s first
reached at the crest of the airfoil (herein called Mg).
As shown in reference 13, there is a correletion between
this criterion and the Mach number of drag divergence, a

phenomenon which may also be associated with the imminence .
of buffeting.

This criterion also can be used without recourse to
wind—tunmel data. Its applicetion requires an estimate of
not only the pressure distribution, but also the angle of
attack, since the crest of the alrfoil is defined as the
point where the upper surface is tangent to the free—stream
direction. In the evaluation of Mﬁ for this report, the
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angle of attack for an arbitrary crest point was first deter—
mined. Then the low—speed lift<curve slope was estimated
from refersnce 21, taking into account the sspect ratlio. With
those two quantities, the low-speed lift coefficient was
obtained, which in turn, allowed the determination of the
theoretical pressure coefficient at the crest. As 1s shown
in reference 13, the value of Mg can then be determined
directly from the low—speed pressure coefficient. A new
lift—curve slope was found using the aspect ratic corrected
for compressibllity effects, and a second Mach number was
calculated. Since these successive approximations showed
raplid convergence, only two were made. Finally, the low—
speed lift coefficient was corrected by the Pra.ndtl—Glauert
factor.

Lift—divergence Mach number.— It is normal for the 1ift
coefficlent at a constant engle of attack to inecrease with
Mach nmumber at a progressively greater rate until en inflec—
tion point is reached at a Mach number somewhat higher than

Moy, and then to increase at a progressively decreasing
rate until a peak is reached. This inflection point on the

curve is defined (reference 14) as the Mach number of 1lift—
divergence and is referred to herein as Mp. Since this is
the point at which the 1ift characteristics of an airfoil
began to change, this lift—divergence Mach number ma;y serve as
& useful buffeting criterion.

Lift—peak Mach nurmber.— It may be reasoned that the buffeting
of an sirplane will be of minor megnitude until drastic flow
changes have occurred. Such a condition will be defined by
the pesk of the 1lift curves previously mentioned and the Mach
number of this point will be referred to as Mp. The same
wind—tunnel dsta msy be used to evaluate the 1ift—peak buffet—
ing criterion as that used for the lift-dlvergence criterion.

Empirical buffeting criterion.— The last criterion for the
determination of the buffet boundary, compared with flight

data herein, 1s that obtalned by the method suggested in
reference 15. In the reference, it is shown that the pressure
distributions over the aft 30 percént of a number of airfoils
are almost constant up to & particular Mach number, and then
deviate widely with increasing Mach number., Since thls devia-—
tion with increasing Mach number is due to the adverse pressure
gradient which is a partisl function of the slope of the aft
portion of the ailrfoil, it was reasoned that the Mach nunber
at which buffeting begins should be a function of the slope of

the aft portion of the alrfoll. An emplrical relation was found,

for a number of airplanes, between the Mach number of inclpient
buffeting and the angle & bDbetween the line of flight
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and a line drawn between the tralling edge and the TO-percent—
chord point of the upper surface.

The criterion (referred to as MS) was evaluated by
determining the angle 8, =for various airplane angles of
attack, and using it in conjunction with the empirical curve
of reference 15 to establish the Mach nuwber at which buffeting
starts. The corresponding lift coefficient was found by esti—
mating the lift—curve slope {using reference 21), mitiplying
it by the angle of attack, and correcting the resulting low—
speed lift ceefficient by the Prandtl-Glauert factor.

COMPARISONS OF BUFFET BOUNDARIES WITH CRITERIA

The flight—determined buffet boundaries as defined by the faired
curves of figure 5 are presented with the varilous buffeting criteria in
figure 6 for the eight stralght-wing airplanes,? and in figure 7 for the
two swept~wing airplenes. The M, and Mp criteria have been omitted
from figures 6(c) and 6(£) for the F-51D and YF—8UA airplenes because
insufficient wind—tunnel data were avellsble to permit their evaluation.
(Sée table I.)

Streight-Wing Airplenes

A comparison of the buffet boundaries with the buffeting eriterise
for the straight—wing airplemes (fig. 6) discloses the outstanding
characteristic of the general conformity of the tremd of the buffet
boundaries with that of the criteria for all the airplanss except the
F—51H. This observation tf#ends to confirm the validity of the initisl
assumption thet soms characteristic of the wing was the priwmary cause of
the buffeting, but does not obviate the possibllity that the tail sur—
faces mdy be contributing to the buffeting. Further confirmetion of this
assunmption may be obtained by a comparison of the buffet boundaries of
the X1 and D-558-1 airplanes (figs. 6(g) and 6(h)) which shows that they

ere almost identicael for these two airplanes having identical wing
sectlions.

lThe alrplane effective aspect ratioc was also adjusted for compressibility
as suggested. In this reference.

Ztme buffet boundaries and criteria for the two airplames for which
boundary points were not available, and which were therefore not shown
in figure 5, are presented in figure 6.

diosassus
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The buffet boundary of the F-51H airplane (fig. 6(d)) differs from
that of the other straight—wing airplanes in that it lacks the general
parallelism with, and intersects, all the buffeting criteria. This
implies that the initial buffeting was caused by somesthing other than
the -wing. As a consequence, the F—51H airplene 1s not considered in the
subsequent discussion of straight—ring airplanes.

The Mach number differences between the buffet boundaries of the
straight—wing aircraft and the various criteria have been plotted as &
function of 1ift coefficient in figure 8. This figure indicates, as
anticipated, that the = Mer criterion® is hot only the most conmservative,
but bears the least consistent relation to the buffet boundaries. The
closer approximation attained by use of the crest—line criterion is evi—~
dent in figure 8(b). The Mach number differences for this criterion vary
from +0.11 to +0.03. ' '

One of the most consistent relationships to the buffet boundaries is
that of the lift-divergence criterion, Mp. It 1s conservative for every
cage evaluated, by a AM, variation from +0.09 to +0.02.% The 1ift—peak
criterion has a somewhat greater spread in (+0.07 to —0.02).
The My criterion shows the least difference, on the average, between 1t
and the buffet boundaries, but AMy varies from +0.03 to -0.1k,

From the foregoing results it appears that a reasonably close esti—
mate of the buffet boundary for straight—wing airplanes may be obtained
if it is assumsd that the boundary will have the following reletions to
the buffeting criteria:

Meximm deviation

Criterion E from AM
Mo : - 40.09 :g:ég
* e e
M, +0.06 ig:gi
Mp +0.02 _ L ig:gi
o > 505k

3It should be noted that the curves of figure 8(a) were cbtained by
utilizing only those parts of the critical Mech number curves (or their
extensions) derived from the pressure distributions over the central
portion of the upper surface of the sirfoil. . ) _ )

“This criterion wes evaluated for only five of the straight-wing sirplanes -
due to the limited test data available. (Continued on p. 13)
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The evaluation of a buffetlng criterion for a swept—wing alrplanse
may be carried out by two methods. For one method the free-stream veloc—
1ty would be used in conjunction with the section characterlstics of the
streamwise slrfoll section, For the other, the velocity component normsal
to the swept reference line would bse used in conjunction with the alrfoll
data for the section normal to that line. The free-stream Mach numbers
and airplane 1ift coefficients for the latter case should then be deber—
mined by dividing the normasl Mach numbers by the cosine of the sweep
angle and multiplying the 1ift coefficients by the square of the cosine
of the sweep angle, as indicated by simple swept—wing flow theory.

Since the buffet boundaries of only two swept—wing airplanes were
avallsble and any generallzations drawn from comparisons with the buffet—
Ing criteria could not be considered conclusive, only the My criterion
has heen presented for these alrplesnes, Ths M, criterion was chosen
because 1t affordsd one of the most conslstent predictlions of the buffet

bowmdaries for the atralght—wing alrplanes.

With figure 7, comparisons may be made between the buffet bowmdaries
and the My criterion, as evaluated by the two methods mentioned pre—
vliously, for the two swept—wing airplanes., A comparigon of the buffet
boundaries for the D-558-2 and F-86A slrplanes indicates that an anomaly
apparently exists., The boundary for the thicker wing alrplene (F-86A)
occurs at approximaetely 0.07 higher Mach number on the average than that
for the thimmer wing airplane (D-558-2). Whether or not this is due to
buffeting originating on some portion of the D-558-2 airplane other than
the wing is not known; however, reference 8 mentions that the trailing
edge of the slats when locked closed deflect upward in flight which may
be a contributing factor. As a conseguence, only the M, crlterion has
been evaluated and no concluslions have been drawn relative to the pre—
dlctlon accuracy of the criterion for swept~wing airplanes by either of
the methods of calcula'bion.

CONCLUDING REMARKS

From the comparisons of the five buffeting criterla with the flight—
determined buffet boundaries of seven straight—wing airplanes, it 1is
epparent that a reascnable estimate of the buffet boundary of a straight—
wing airplane mey be obtained from the criteria discussed herein, .

4(Gonc:lud.ed..) If the Mg criterion (fig. 8(b)) is reconsidered for those
same airplanes used for the M, criterion (fig. 8(c)), varies
from only +0.04 to +0.10. Moreover, the remaining curves show approxi—
mately the same degree of parallelism with the buffet boundasries as do
those for the Mp crliterion. As a consequence 1t 1le difficult to
recommend one more hlghly than the other.
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The M3 and My criteria afforded the most consistent predictions.
The choice of one or the other would depend upon the test data availsble.
If wind—tunnel data for the particular airfoil section {or a reasonsbly
simlilar section) were available, the use of the My criterion would permit
the quickest and easiest prediction of the buffet boundary. If no test
data were available, the boundary could he calculated by the use of the MB
criterion.

Ames Aeronsutical Laboratory,
National Advisory Committee for Aeronsutics,
Moffett Field, Calif.
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Figure |.- Two -view drawings with some pertinent specifications of

airplanes tested in flight.
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P-39N X-1
- NACA 0015 NACA 65-110
F-51D D-558-/
NACA=- North American NACA 65-110
compromise, 14.39% thick
F-5IH D-558-2

NACA 66,2-(18)(15.5) a= 0.6

NACA 63-0/0, normal
to swept reference line

F-804

'

NACA 65-2/3 a=0.5

F-86A4
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normal to swept reference line

Figure 2.- Wing - root airfoil -section confours of airplanes fested

in flight.
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Figure 3.— Typlcal time history of normal aoceleration at the cenober
of gravity (arrow shows point of inciplent buffeting).
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Figure 4.- Comparison for F8F -/ airplane befween buffet
boundary points determined from accelerometer record
and those indicated by pilot.
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Figure 5~ Buffet boundary points, faired buffet
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Figure 5.— Continued.
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Figure 5.- Continued.
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Figure 6.— Buffet boundaries and various buffeting
criteria for eight straight-wing aircraff.
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