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RESULTS OF DYNAMIC STAB! LIT Y TESTS OF

•• 'FUN 	 CLASS C CONFIC URA TiONS IN THE
• S ,.!•■.NDIA CORP 01:: T ION 2 - C H WI) T N E L

	

P 'ROG RA7,1 	 2 70

SfiNtlt.l.ARY

Wind-tunne1 tests have been performed to determine static and dynamic stability deriva-
iiees of finless Class C configurations. .A total of 13 finless conflgurations were tested over

!:slach nur range of 0.? to 1. 2 in the Sandia Corporation 12-inch by 12-inch trans-,nie
btowdewn wri tunnel. Two model configurations with fins were also tested for comparison.

haii a tei7ih of 4.812 inches and LID of 3. 5.

The rez,, ults of these tests were satisfactory and will be correlated with results from ad-
ditional tests by It. M. Dayhoff, 544.

INT R.ryauc TIoN

Finifss Class C model :orrrigurations, with sp.-oiler bands added for atabilizatior. were
tested through the transonic Mach range in the SCARF-111 Wind Tunnel during February and
and 7,1arch 1957. These tests required 120 hours of testing time

The purpose of the tests was to study the effects of various model modifications on the
static and dynamic stability characteristics of the models. These modifications consisted of
changes in nose shape, changes in size, number and/or location of spoiler bands. Additional
!vsta 'grillt conductrs! o conrigora±ions showing the most promising stability characteristics.

This report present.s a chrono'iogir:a I tabutio.: and desc:.iptton of the tests performed,
plus s;ipplemestary information describing the model configurations, test setups, and testing
conditions. Brush oscillograph records of all the dynamic tests performed are on file in
Building 3C5. These tests were conducted for R. M. Dayhoff, 5144.
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itate of change of pitching moment co-efficient with angle of attack, per

iac i
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Rro...e. of change of c:itchin.g nintrient coefficient w h 	 ueetf pitching velocity

2V), p;!..:7 radian I :4 (...' 	 i:,-....-11. 	 «
r 	 , il.e..8 •

i... 	 .f,t 	 ''' 2 V /..1 tt —0- I;

Rate of change ,,f. pitchitlg moment coo.-..fficient with reduced rate of change

of angle of : .itt 	 [ack 	 ,;,....:.-1:2V), :47.K: r radian, 	 ac I'( al ) •

Dynamic stability deri ,i'ative, per radian

diazneter of model. (exclusive of hands), ft

naornent of inertia, slug-ft
2

K. f.)yriamic rig calibration constant,
r

I/p2' 	 ;et),

2en,gth, ft

Test tiectlon Mach nusrlt ,,e.r, din.ensionles7,

Period of model oscillation, sec

Stagnaticm chamber pressure, psia

Test sactictri dynamic pressure, pia

:%-nolds number per foot, nit -Jill

Time re...quIred for mo-di-.1 tc.,:iarnpo on 11:1 amplittocle.

Time require ,: for mocie.- ; to diverge to twice amplitude, see

Te.v! fcc

Test section density, sl ,:gsift

Tett! slectloci v;tcotiitv, 	 4*;“;::

Stit.ZT rip: 	 r0s tc 	 c.:!%* ron•littt3na
ci•bscript won refers; to wit-vi-or.
Ilarr<tri mbola 	 valuea at the three conditions where dar!p ri
werp ckitaineii
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Equipment

c 	 ,,vere ‹orduc!ediirg dyrn 	 rig "Co, 	 darr'.ping
Cne stra 71. 	 rec.Qt-le?...1 or a brvish,o 	 r C;ife,e." . r. The dyna.n.ia -

str,m Rages 7A rt'i• •rn;-2.:,1e 	 91:.ring 	 1:lue t.o fatigue, the first act 	 gZir;',.,3
ping f.1,1i flI ite114-vi 	 be.girining., with.. run No. 64. The calibratiori con

atitn.t () ror the fir se cf gg 	 75757 and for the secorzti set (i.38772.

Tlt! *traxn gages arc- arranged to allow model oscillation in a horizontal plane. This ar-
r,m;ge.ment minirrliacs ty..te grr,vity effects on. models where the center of gravity is not on the
axi;4 of rotation.

Trhe models. were .rr.a(h,t of rnarl , i ,, ad 	 for rr:irae..tr
1; 7,, 	bar.ds were 74.,.!ct	 icould

Ir..., ('..att..!4J 6.1" 	 are presenl,ed
and 2.  Photographs of con.figuratioris 1, 4., 6, 3, 10, 12, and 15 are presented i Figs. 3
threr,.:;,,th 9.

Resu.lts

The average tunnel tow conditions for each run are tabulated in F. 10. Three damping
envelopes were obtained during each run and averaged values of T i	P, and flaw conditions
v. ern used to calculate the static and d:,-narnic 	 derivaZives. -

Sta.t.c..-:.erivativeu o ccafgition I h.rough 15 are presented as a function uf
each number in F%gs. ha through 253. The ci.ynarnic stability derivatives of ccofiguratic ,ris

throu,g.h 15 are preened as a function oz` Mach number in Figs. I lb throuKh 23.

J. W. ARNOLD - 5142

.•
Ty 	 1957
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