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Fig. 1 Interface for the visual simulation and design soft-
ware of the transfer matrix method for multibody

systems

MSTMM

< Lagrange

200 400 600 800 100
A48 E H S

2 ZRARGALFBHEIEIE S Lagrange Ji 5T I RIS 1L

Fig. 2 Comparison of the computational time between the

transfer matrix method for multibody systems and

the Lagrange method
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Fig. 3 Dynamics model of a new type 122 mm multi-

ple launch rocket system
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new type 122 mm multiple launch rocket system
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tile in bore
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Fig. 6 Optimal scheme of firing order of an airborne multi-
ple launch rocket system for improving the firing

dispersion
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Fig. 7 Dynamics model of a certain type multiple

launch rocket system
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velocity

RS HEE IR /(ad * s )

15 I8 e e i ff o JoE JBE o e 1] 42 1

Fig. 15 Time history of angular acceleration of the turbine

3.4 RHEFWEREHREEITMETE

T ZHRRGERG S HIE SHEAR . EH R
P R ] 0 R A Oy i R A S M 5 N
TR0 5 10 RO il e M 8 R R Ty kL R SL TR T
T S PRI (0 AR Al 5 SRR S AR RE LT S AR R T R
Ao R A ] S A 5 A Sl BIL 5 N R R B4 A
PRPLEL, 32 T R Sh ALkt Bt Jr 5 iR T AR =
SRR LA . 16 S KR ] S 4 5 3h HIL
700t ke B2 K IO 0 s B R R B T e s ML A
70 e A S I T A BRBE AR

4 HERIF

RSP S LS U W LB R I W
JR THT i 14 4% e S5 o 8 AR B L U 3 AR R ORI K
5 A S OB RE L 1 57 T 2 IR R G AL I R
B R AR O iR B ) A M RE BT g R

P16 Sz sl L 0] e U 2 ik R 9y 3% n i 4

Fig. 16 Experiment of high temperature expansion and in-

creasing stress of engine propellant

TR HEE SHEAR . I T A RGN R
B 5 I A Bl g R R B T TR AR R A AT
i B BB 5 g KO K B > T R
PSR . B T A e Ak Bl Jy S VAL T I L AR
BE T A RO R A BEFERCR T 9 TR K
BCRRSE 13 BUGRAS  R w BAE BE 1. 2~ 4 4% I
I FH B R 50 0 ~86 00, A 1 HH IR G 2 4
e

Z I ZR G R St By “E A Ak e it AR G B Sk
REBLIT 19 1050 7 1 4 T 2R A 3 1 IR AR SR
I BBAE AR K ILAE IE B A 22 48 3 1 = LA 15
BBl 6 S8 B0 S 28 T M TR
I HE o 2 P A O A R R DBLR 24 I 2 A
SE TV ST B S R — 25 4 i A 2l g 2 1k
AE - Wl A B A JC A 48 g e A A e e

Boigt RO DRSO R BRI U T
AR NEEE N S % 0 DS QR S s &g 1]
SR

z % X ik

(1] wAEs, oMU Rl B, 4. 200 2R &0 4% 108 R 1 12 M B
NLFHEMD. JE 5t - B2 i hi ik, 2008 . 1-16.

(2] PyAgs. XI4E 0T, FifF Je. 30 50 347 KM & 5t 8 ) %
M. b5t Bh24 A . 20112 8-19.

(3] W= BB, £V, % 28 K& ¥R
gy LML At F By Tolk i A, 2008 1-
11.

(4] W= ZERRG K E M At HE7 Dol h
Rk, 1995. 1-9.



220 o.M 5 & W %37 &
(5] W= . Hel. BAURSHREEIM] et KR (17] Pofss, EEP 04 R 5. 3w 24 KO I 2% 48 2
2= WAt 1991 1-3. By 7 ¥k Hr L, Z1.200510128246. 8[PJ. 2008-06-25.
[6] GJB349. 13A-97 K #ik s AU I M AR LS. db ot HB; (18] wifgss  lfR . EEF-, 55, B4 2 8 KO 5 5 0 B Bk
Bl oA Tl % 514 . 1997. Bty P E L, 2201010047233, 9[PJ. 2014-04-03.
(7] wWikse, sk, £E, & A RFZ2ESR [19] PiA&ss, £ ARIEHE 45 DLER 2 4 K7 I o RS B 8
(M. dbmt: E By Tl ik, 2009 1-22. B g7 s v L 21.201010047228. 8[ P, 2014-05-
[8] Rui Xiaoting, Rong Bao, Wang Guoping. et al. Dis- 28,
crete time transfer matrix method for dynamics analy- [20] Pifk=, FE¥, ks, % Ema s8Ry
sis of complex weapon systems|[]]. Science China, L kT EE IR k. pE,ZL200510128242. X
2011, 54(5); 1061-1071. [P]. 2008-06-25.
[9] Rui Xiaoting, He Bin, Lu Yuqi, et al. Discrete time [21] Wifgss k%, £ EFV. 5. FREE KE S
transfer matrix method for multibody system dynamics B3 03 2 VAL 7 Bk o, 21.201010047230. 5 [P,
[I]. Multibody System Dynamics, 2005, 14(4): 317- 2014-03-05.
344, [22] wifgss, EEF-, 51k, 55, S 55 e 245 5 22 4 4 ) )
[10] Rui Xiaoting, He Bin, Rong Bao, et al. Discrete time F i, Z1200810076409. 6[ P]. 2009-04-29.
transfer matrix method for dynamics of multi-rigid- (23] WIRA, 1okl , 0, 5. K 0 2 2 24 % 0 28 4 P A 48
flexible-body system moving in plane[J]. Journal of W7 P E L Z21.200510128241. 5[ P]. 2008-12-10.
Multi-body Dynamics, 2009, 23(K1):23-42. (247 pfss o B, BRAT IBE . 4. o IR BE S 3L = |1 oy B A
[11] Rui Xiaoting, Wang Guoping, Lu Yuqi. Transfer ma- EEN AL E , hE, Z1.200510128243. 4[PJ. 2008-05-
trix method for linear multibody system[]]. multibody 28.
System Dynamics, 2008,19(3):179-207. [25] P9ARSE b e B B WL 55 00 58 5115 % T Ak Ak 1 6z 1 (1)
[12] Rui Xiaoting, Schiehlen Werner. Multibody system FEL o B 3 RO 3 & . [E L ZL200810076710. 7
dyanamics: preface[J]. Multibody System Dynamics., [P]. 2010-06-02.
2007, 11(18) ; 485-492. [26] wifgss Wi, T e, 55 BE4DLR S R B8 N M 5 5 38 R

[13] Rui Xiaoting, Yun Laifeng, Wang Guoping. et al.
Augmented eigenvector and its orthogonality of linear
multi-rigid-flexible-body system[J]. Journal of China
Ordnance, 2008, 4(2): 100-105.

[14] Rui Xiaoting, Edwin K, Rong Bao. Discrete Time
transfer matrix method for dynamics of multibody sys-
tem with flexible beams moving in space[ J]. Acta Me-
chanica Sinica, 2012, 28(2): 490-504.

[15] Rui Xiaoting, Zhang Jianshu, Zhou Qinbo. Automatic
deduction theorem of overall transfer equation of
multibody system [ J]. Advance in Mechanical Engi-
neering, 2014, 2014. 378047.

[16] Rui Xiaoting, Bestle D, Zhang Jianshu, et al. A new

version of transfer matrix method for multibody sys-

tems[ ] ]. Multibody System Dynamics, 2016, 38(2):

137-156.

AL N H7 ik B B B, @, 2200910120297, 4 [P,
2010-06-23.

FE—EEBA: WK, . 1956 4 8
AA WL P A,
WEFET7 17 K5 KO R R G
DI S (B REl SE SE & g
PHRE="FEKERMESIE 20
AR LUHER 55 1 3R I R R R 4%
2ol W R B R 2 TR
B 2 % WA % ] 82 T 451 25 A A 13
Tis R 3 6 AR R RIR 3 300 R
Ferp SCIE e 5 52 f  ETHC 3¢ 176 55
2 o il 2 1 5K T A i Fvp [ R 2R AT
Al bR 14 3.

E-mail;: ruixt@163. net



