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W AR REREPIARTTHEARER MEEAEH CARETLBHRBR—ITLITEN
Wl BRBARER MEEERMORAABACERER(M=5): 44 BDXB, RELRRBPHAL
BRBHLHIE 100%. EEEHERNEIKTREIRBOFRAXLCTRNAEEL . HHSHEL. 8
HABREN SEAFAE CERERS RSP TEARRNE—BONKA -1 AR A EKFEEEAD
REANTEHNEDHRE, NLICEEARER SRR EREERRAMEIT R, BHERB(M =

5)RBEH,
XA FEh; R SuEAESHABNAAHKXR
PESEE V2117 XMIRIAE: A

0 51 &

BEEE.REEFRDMARBTHERBAES™
EFVHESEHRE,RANXLH—IEH.

1966 EXM(1AHBTRKRBANAAB S A
BRI LR EREBH ICEEARRALEE FRERA
DUERYMHESHER, LR M BH3,4,4.5,5
R10.2%, BERGE(r,/r,)% 0,0.182,0.4,0.6,
0.846 % , B RR L EH 0.46,0.55,0.61 %, B i

RAFENFERRER HMHEDHSHK Cr ¢ <0
(BHE), TR B B/DRIE 68 1°,

XH . :
9 _ ¥ _ T2
O—JJ.OH dx/x _Jjo0 dT/T

RAHBCERFALRER €' < 0 (BIBRE),

BERBRT M=4,r/r,=0.4, 0.6 LRER 68 /E
RN REFERS(FA M AR r/n KRR

X.,)0B/MEEL KT 6°, DM 1R 0/ T 6°84
i A, X R A,

1965 £ XA [2] 4t S4B AREHE 7 HE
EEFEMIAT, &t CnB TR LRB MRS

« WABN: 2006-1]-08;. #1T B 3 : 2007-03-15.

WAANKRSE WA TEYEREH BAHTHEE
BERSHARESAERA  UHELRERTE
R, ,

VS EXRMBIFETHRKEFTARER TR
THYTERRE DB EINKBTE PHIAT
BAKBBAFHEHANEFTHESD,

1987 4 £ %% % L.E. Ericsson 1§ 54). ¥ /788

BREZFREIFEEROFRRERETL 28

FERSTHESFLEYRERDIOR MK A, E
HIREEK.

1985 £ 3CAR[5],1993 FE XM [6]1 2 BIRAT B
HESAREHCEZRFEAHTEETETHNA,
WA AR LAY TR ITRNIRBELE R
KB CTRHEFEIEHERANIELE®RE
B, WEXTE B ERMALE)NESREP
CEnRHAD £ -5 7] S 80 i%.tjljso,l_---,un)ilz‘ﬁ@.ﬁ”
BEZANEELSB, M OTER: 6 = 6,¢"'cos(wyt +
@1) + Oeh'cos(wyt + @;) + C o MULIRH & X MBI A
EZBUABABHAEZHE 6,,0,,901,0:,Co R ),
w3,q1192 0 IEFISCER[S,6)BF7R ¢, + ¢, B9IE SR, BP Bk

ECFMERATHANELEEEHNRES.
XEREFERRCRENAMENEBHRE(RBME)

XM HXW(1939-), B, LHWHA HRA HAF M EEESIHNE.
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1996 E- L HE T2 ERANEERRES
S ERAEBCER, KPP ES
Ed, ARBRBAERGIBTEREEALENE
HEBXBEL, CV° > ONIREE;R—-1E8
B3, ERRBERGEIBEFEREELY B EL,
CUe < O BHBE, BN ITHTR)RRRIET &
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1 ERERMEEIE

AREM=5 10 BARE HERFEH T
LRMEBSHFIBEFUHLER. RESHSZE M=
5,9« =34500m/s, Re = pVDy/p = 0.68 x 10°, 10°% 4
AREAER.r,/r,=0,D,=32.3mm, HMEZES
AEE 10 EAGEBHEE, r,/r,=0.2,D,
=32.3mm, FEBB2HME 1 Fix,

RSN ERARSTRK0.7~1.04, L T.E
B4l TEm4 MR &BPH AP S BP B AR
EFm(RR)NER, AN SHERIIRRELE—. B
1 HEENY,

H2~ FH44 515 1B, . BPR AP B AW B &

KXEFIERH A EE.
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Table 1 Model parameters
BE _ mo I,
L5
;32 s (g) (grem?)
A REHH 0.600 55.08 59.34
A, A 0.606 68.04 68.04
A} HEA MK & 0.603 91.00 91.77
B s 0.600 55.21 58.52
B, WEERAR 0.600 58.59 52.079
AP REmm % 0.600 89.48 80.904
BP HHE A R 0.600 58.63 51.969
R3.23
[}
7 a
S
X 4573) T

X, (54.95)

L7622

L=L;=91.59

M2 B,HBARBAMH TR
Fig.2 Record of model B, in wind tunnel free flight experiment

H1 RINER

Fig.1 Model configuration

B3 BPEUUMARE#HXIER
Fig.3 Record of model BP in wind tunnel free flight experiment
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H4 APERNFAHTKIER
Fig.4 Record of model AP in wind tunnel free flight experiment

2 XEER

ERERIITE 2.
LXBAEREN:

(1) R AR A A %)HE 4 KER 08/
F6,H C >0, REMA KX APER 3 RER
CUré <0, 5%k B(R BD)ME 4 KER €L HEH

i, B M & BP AR 3 KL, 4 <0,

(2) RE Cpo XA HHBLBIT :

AR CRALRER C,. 55T B AT oo 2
2% 5% ,3CAk(11RR B B R R S H TR AT 1L, R 2
%515%, X1 A B CRIBSHRBALRES
5%,

22 RABAYKRNHNEY Cosers Cron: Conk Xou SHBM . IM[1) K% & R iLH)

Table 2 Aerodynamics coefficient Coupes» Ciam s Cex s Xeper »Obtained from wind tunnel
free flight experiment ( compared with accurate results, result from {1])

LB ES RE + K&
- A A A, Al A, A, A,
m3 o mS$ w8 06 07 08
}q 0.600 0.600 0.606 0.603 0.600 0.600 0.600
9 4.33° 4.4 5.3° 3.75° 3.65° 4.39° 4.69°
©a 274 287 252 219 20.5 231.7 25.9
L >0 >0 >0 >0 <0 <0 <0
Coame -0.453 -0.498 -0.473 -0.478 -0.4310 -0.4759 -0.4523
- -0.4744 -0.4744 -0.442 -0.458 (HH®)
Cu, -0.453 -0.453 (BmEs)M
Ca, -0.539 -0.539 -0.506 -0.523 (WA h )M
Crau 1.833 1.408 1.962 1.785 1.667 1.695 1.644
P Cra 1.747 1.669
Crom 0.1782 0.2334 0.1892 0.1957 0.1668 0.1586 0.1678
P Cpe 0.191 0.1644
X 0.6306 0.7070 0.6839 0.6883 0.6830 0.6907 0.6883
HX, 0.6938 0.6839 0.6883 0.6873
X 0.6873 0.6873 0.6873 0.6873 (FEH%)
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gx2
Bk s BEEE + %
B B B, B, B, B, B,
kRFY
m6 m7 ot 05 02 o3 04
}q . 0.600 ..  0.600 0.606 .-, 0.600 . . 0.600 - . 0.600 . 0.600
I} 5.48° 3.07 3.52° 3.15° 3.76° 4.88° 5.10°
0 214 211 246.6 306.9 232.7 223.6 28.7
caré >0 <0 <0 >0 <0 <0 <0
Cona -0.217 -0.269 -0.3463 -0.5364 -0.3084 -0.2847 -0.2979
Cor, -0.311(r,/r; = 0.18) ( & H1 R 3) ™ _
Cloex 2.082 1.601 2.029 3160 1.59 1.606 Lsg2
¥ Ce , 2.220 L _ 1.582
Con 0.1832 0.1677  0.1286 . 0.1534 0.1951 0.1857 0.1831
¥4 Dy _ , 0.1582 _ . ' ‘ 0.18% ) -
- ,}_ o 0.0 | 0.0646 0.0181 0.0685 0.0730 0.0676 0.0735
X, 0.0634 0.0714
BB Xy =~ (Du/l,) + Cu/Cr sERAKXBKECHE, Xy = X, + Koyr Gy = Ca/By = (Cosindy + Cubreondy) /8,
23 REMAERY
Table 3 Comparisons of experimental dispersion
BE%R PSS RE+ K& HE o P A& AT
B5% BN 4 3 43 (3) 3
AC.. 0.045 0.045 1”1 0.083 0.024 173.5
ACL 0.554 0.051 1/10.8 0.481" 0.064 171.5
AC, 0.0552 0.009 1/6.1 0.0546 0.012 1/4.6
AxX, 0.0291 0.0077 173.8 0.0161 0.0059 172.7

%05 %, Cu CLiRERK, FERKTH

EROEEKECE X, 585 @A R 2
290.001(Ag ), ~0.003(Ay) & 0.007(=K A ¥1Y),

XMI1]E X, fHo

(3) MAMBERXROSHER CLEHNRA
E5B/MEZE(RRBAE AC,) EURTH £
BEHKAMEE AC, SWERLES,

]

3 4

EXRAG XRFTEBESFFEHRNE
BT . MAEZSTMA ZAKERLLREROBAE
HMEMBZ K, ZHERARBLEHERREHRE
R, MARRAREERN, DR ZHAKEK
EEWHANEGET, CTPEFTRE"NLEIR
B HENHSUEH KECEHIRERED, B

(5]

SEHERB(CLE > 0), REKARARERENRER,
MAREEERBE", SHEHEREND, TR
KFHHRB( CL* < 0),

$ £ X W

{1] PRISLIN R H. High amplitude dynamic stability characteristics
of blunt 10-degree cones [R]. AIAA Paper No.66-465.
SHEETZ N W. Free-flight b
tion at hypersonic speeds [R]. AIAA Paper 65-127.
CHRUSCIEL G F. Analysis of reentry vehicle behavior during
boundary layer transition [J]. AIAA Joumal, 1975, 13(2):
154-159.

ERICSSON L E. Coupling between vehicle motion and slender
cone transition [J1. AIAA Journal,1987,25(9) :1194-1198.
WHYTE R H.
d fin

q

[2]

y layer investiga-

(3]

(4]

Suh and tr

dynamics of
jon [R]. AIAA Paper 85-106.

o
)

P



28 8 #H h ¥ ¥ # L LR

[6] Wﬂ&%.ﬁﬁ%#ﬂﬁﬁ&%%%&;ﬁﬁﬁ (11.% S % %#,1993, 11(3):257-262.

Measurement of aerodynamic dynamic stability characters of M =5
pointed and blunted cones with semi-cone angles equal 10°
in wind tunnel free flight experiment

JIA Qu-yao, YANG Yi-nong, CHEN Nong
( China academy of Aerodynamics , Beijing 100074 China)

P

Abstract: Simple pointed cone and small blunted cone aircrafts when in supersonic, hypersonic and small attack angle
conditions produce conical destabilization or not is a subject worth discussing. Our wind tunnel free flight experiment results
show that this kind of shape when M =5 generates conical destabilization, and its occurrence rate reaches 100 % . With our
study of conical destabilization with several aircrafts in latest ten years, a phenomenon is observed: changing trailing flowage
of aircrafts is beneficial to control of conical destabilization. Simple pointed cone and small blunted cone aircrafts with semi-
cone angles 10°, after adding small edges on the tail of cone surface, conical destabilization ( M = 5) is successfully con-
trolled.

Key words: flow control; pointed and blunted cones conical destabilization; wind tunnel free flight experiment



