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Calculation of coupled motion dynamic derivatives of

swept flight terminal sensitive projectile

CHEN Liang, LIU Rongzhong, GUO Rui, YANG Yongliang, XING Boyang, GAO Ke, ZHAO Bobo

(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A novel swept flight terminal sensitive projectile was taken as a computation object, and the method to deal with simulation of the

complex angular motion based on the Euler rotation theorem and a spherical sliding meshing technique was proposed. The modification value of the

projectile’s angular velocity at each time step was interpolated out through applying the Rodriguez transformation matrix, and it was further allocated

to the sliding meshing zone. Based on the method, the influences on pitching combination dynamic derivatives and lift coefficients under various

Mach numbers made by the projectile’s rolling motion were analyzed after solving and identifying the unsteady aerodynamic parameters. Results

indicate that: the proposed method can eliminate the accumulative errors in the calculation of attitude angles effectively and can realize the accurate

simulation under arbitrary given angular motion; the projectile’s rolling motion generate significant influences on the identification results of pitching

combination dynamic derivatives and lift coefficients, and the influence of the pitching coupled effect should be taken into account in the process of

calculating the projectile’s pitching motion and stability analysis.

Key words: coupled motion; numerical simulation; dynamic derivatives; swept flight terminal sensitive projectile; sliding mesh

SRR LAY SR D R S - 65
FIHT B B et , 52 B b 1T K 23w H AR B 400 3R
o, AT RGNS A 5 W R AR AL, BB
NARSESRE ARG T 17 o 3 FRUL B i
ATRE TR BB S8 RABIE N 1k
X HEh R A (R PR 3h 3 20 BEAT R AR,
AR AT I S A B ERT S L S AR itz
R ETEDTE RIS %

FRR a0 ORI B Rk A B S i A 54
Ao SCHRLT =2 1R BUE T ik A e TR 5T
T REFEAE Y X 1% IS BT IS B AR R R i R

«  UeFEEHEE.2017 -04 - 12

RSB R IR A X HAT R AR A
PEAT T 0385 SCRRE 3 T 256 XUT 52 36 A AR (ELAT7
LR RN Z HARs L A X L R A AT T
Bt E G R XRHZ S AT Y 3 S U e
MATT BT . AT f s A E P T B i3 Ty
%, —HIEEWAMIETE . SCRR[4 ] 2T
AR TR I RBAR, R T — A [ E A LA
AT IR IR 53 AR E B A J5 i SCRRES TR
FHREH TR 1 MR 33 S 2 S IR TR EE B R
PR SCHRL 6 1R IERE W73k, WS T 2 3
Wy SR Eh AR LA EAFTE S ORI

EEWB MR ARPER SR (11372136) 5 T1754 E il FAT 72 AL BHIFRIR TR0 %8 B H (KYLX160483 ) 5 o g Ak

ARBHIFAL %5 2 4 S04 VE B3 H (30916011306

PEER A 5 (1990—) , 3 pu i ys o A, 5984 , E-mail ; studentcl@ 163. com;
Xo B GREEE) , B, 80%, 141, 44 Ui, E-mail : liurongz1 16@ 116. njust. edu. cn



3 )

ot 45 - 30 ORI &2 3 3 3 B0+ 5 23

SRE) FROR A B A — 2 5 S, B3R AR
IR A RN I RZ M . SCHR (7 - 8 ] 58 45
RBW], RATEAR Gz 3l )™ A AR e 7 IR T RE
58 RS Bl A R RS — B, R
LTRSS DN RS rI s G 5 P~ S s i)
R A B SR Bl R EE ST K 2 g T i IR
AR RN 00N PRS2 I T 47 COR BRI AR S B &
rid s, T A BE MRS HIE T &, e 8 &
He BB AIPES i 3 0 ) I 30 R I 2 4 s s T 1)
R i), T o8 HAE IR FHE & fh iz 3
RS WS BULEA A, X IF 5T S 1) AT AR
FEPE T B S HINA
1 H&EFA*

/N S 38 PR Bl R A A SR B R B A RO
Bio ZHEEEQFEWAN LR — AR H ek
SIS T BT A I TR B el R N RE
P& , ARG T 3 ) R B E I AE A /P
S RBGRAIR ; I X S 3 8h 2 B0R wiF R gt
T HERAR BAH R (1) SRS e T 8. ARSI
SHRIE R BN, X SRR N IR VR e 1 Bl i [R] ) 4%
PRVR G AR 52 SRS S TR, IR
PO T ERR A 18 SRS T 1R 8 RBCR A At
AT HEUL A5 S0 HE L BT ShAs e PR, LA Ak
Bris Sl ol A AL
1.1 J0L{aEs

BUCRBERZ R A IR B3 AT R, LTSS
FaniE 1 fes , M 22 s R 3 SRIEN T e 148 , 3R
PR e R R A MR LR T, MR 2
W RIASRE T, 76 e 32 A1 58 By 22 18] 3 >R K
FEFFEE AT 1, NI 0o Je 78, i AU 1
A, S UCFE s T R 5 R I R AR T
PO, AR Oy R A o AR SCHH AR P s B 19
BRI LR RN 1 FER, T SE AR LT 2
Bns - B4R D O 125 mm, RBATEAZ N 0. 48D, 32
JER2.8D,F R H0.024D,

|

‘i.......r-_-'AJ

BT 3 ORI L B
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Fig. 13 Relationship curves of lift coefficient

derivative and the roll frequency
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