F30% F2H it B B % % R Vol. 30, No. 2
2013 £ 4 A Chinese Journal of Computational Mechanics April 2013

XEHS.1007-4708(2013)02-0313-06
SEEMEIM RO E K T XS IR

EFEERT, &Lk, KFXL, x %
(Wb Tl K2 A 2= B, PY %2 710072)

W EHNAFHERCHEEANTRTEAOL SRR A A B TRBERKTHEER L, KAHEEA
SERABAYEREKES 2SR BESE THSUETE—EB W, WCFD ABRAFE . EITEHAT
RADAGEER BB EBENRBFTAATEFI SR FRBASRRZINHEA TR L. 2T A
REWEZ SR B AT AR RERE L AR ERER N IRATTHELNT . AHTH
YmAE, FETERMERNIEFRAE —EEFNH,

KPR MBS F ;K TRAROHRL G RE; RS

HESZES TJ768.2;035 XEKFRERD A doi:10. 7511/js1x201302024

1 5 B

[l .0 7 & B 2% B CCL (Concentric Canister
Launcher) HA 45 fi] 8 A58 B fg Kl 4 5 2500
FCRE T 3K R S B nl A R Ok T A A A
AR 5 S s o8 4007 5 5L 1) 90 B oy T S BRAR AN

[7] s 6] 2 S 2 B MR A i 00 SR T4 M L R L 2
B AR A S N L £ 23 A ol I ST TS
oo HERLH TR R A S E KPR i A HLAE
S TR U A TR ) g A e i R Y
15 R T K A2 T A TR 2 — AR S 2R B g 2 Tl
Y22 W 5 A B A L X SE BB AR L Tk
TR R RS RS K
592 A R A KRR R TR ol T R A
PR B8 DA A S0 i T A TR 4 518 T T
TG0 Bk Sl TS 3 A S O R AR R XL TR
TGk 51 T SRR % I3 A% A HE TR E 2

AT AR RO SRR S T T R HOK T
I ] A AR DL E] T K ARPEAE IS 1R T %
ML R IR B . AR R T S RS £ SR R R
JE B I FE . DL 560 8 e 7 i k] £ 28 AR B8k T
i PR L AE KR B0 A S Bk sl e A o 1 HL
SIS TR AT KT AN ST AU TR
T B J1 2 (CEDOAE g — Fp 28 5 L sk i F 52 T

Wi B 2012-02-22; 5 e AR ¥ 21 B 9 . 2012-08-13.

FHEFE T VA (19855, 1 1+
(E-mail: roby868@163. com).

B, R R R =gk N-S R, 58
BT T 6 5 2 8 R N R 3 1 — R B L AL, 75
TR RIS NS8O iR, e
U5 BT R0 A S v 3k ) A ad AR L BB T
ZHF A EALERAE . SR B DL R A
EONIFRE G  HER A T F 5A SR H R a AR
R LI 45 R LR S TR Ak L AR 9 T TR T B
BHEENE, TUFYMTERAR TR TR
ZHGY A EMNE T EZ8, FEMNETHO
SALFUK B AE H . SCHk[4-8]45 th T CFD fij FL.2%5
SRR 6 25 S B b X UE B T 3% 05 2 0F 9 G nT A
PE . Hazk 506 A0 e B 3R 2T R R 28 0
P, W ROKSHEA R CFD 7 36 R 2l 1 T 7k
TR KRG AP A 2 18 5 B AR A

AR Mixture 2 AH i A5 8, >k H & ) CFD
BAF FLUENT R i =4k N-S 2 & RNG ke
it U 7 AR BC T TSGR £ kG e R
EEF A SRR AR RS TR A B R
e B 3 02 Bl S 50 R A7 BRI A B R T Ay
Br TR Z s S E 2 s m, wE T
AN TR) 2 5 % 8 T AN T) s 9 3 1 T 0 DA 2 A i
SRRSO 9 5 e PR 2L BT T AR AR

2 fhE#HBZEI

2.1 #EEGEM
N T AT B AR L X R LR
UR PR (574



#30%

(1) 3L 37 T A B — 2 3 38 LA/ T 53 8
B

(2) S 30 I HE 2% 2R B B0 R AR D BRI AR
WSS HER B PRR A RSB

(3) T S S aod e ok ] B, AN 2% R OK 9 32
IRIRAR T i B K 5 AT Y PR AR K

(4) BL T Sk o e v N 1) A2 249 9 LT A Al
12 Sh 24
2.2 MiExl5

UL RS, il AR X 1 R
TR B B O T30 R AR SO AR v T80
T Az ST B 2[R0 R B R R AT
S0 E R b RE B TR M R A SR 3 i
I 25 R Ty I 5 | A IR ) AR A B E T AR A
Ok e A B B0 25 TR, S R ShLmE
JiR A

E LA B35 3030 70 WA% L 30 B 2% 1R I R %
LB 7R 78 AR S 23 I 5 T R LA T LA

(1) 5 3 A% 3T 8 1 J= 22 (Layering)
7 W By T e ) 245 T R DX SO B X
S 55t 185 S A G037 RE SR DX I8 2 e X 8
P 100 5 5 2 ) IO A% 2 10 b T s T, o f o R A 6
JEE R .

(2) VCE PUAKR A BE . S0 373 W A% 1) S0 ¥ 72 F
FE T A IZ Bl Y DCIEORT R DX A 68 2
A% LR 3 3L 1R 3l 7 SR Ao B R 3 A M A T A

B
(3) et 2 S 60 A0 IR0 RS 2 B AT 1N
RS 0 B

(4) B 7 B T 26 101 B 2% A1 0 23 1 R BE 5 iE 32
e SR S WA 37 300 S 2 AR 1 SR IR N/ B SR AR
3 VRS AL E O 1 KU S B R L 1 UDF I
SR Sy

Bl 1 A X R

Fig.1 Compute zone

2 MDA AE D S 73 WO AR ROAR SR 99 T L%
ROA% AU AE 12 8 TAR Sl THSE ML Dy 24 /NI, 4%
A J5 T 4 2R 25 S B/IMELRE I B AR B3 L
A SCHIEFE LA A T Ji , HL 2 S5 1) T A P A5
STk,

2.3 SEEBEHIEH

S SHLE [ Oy BT R SR T B A 48 HE 2 A B L 1R AR
PN U G P T 2 AN ) LS S R B E ) G Bl
) T s R S R B 8 Z (M BE A ) f B 332 0
s F, AR 2 0055 — 0 A HL % R B 4 T
PR i s ik e e 4 A

m=mp *JTAmdt, a=(T+F—f—G/m (1,2)

t t
v:J adt, s:J odt
1, [O

0

THE R 2 B T f L T A G A S AR
TEE B 125 I h B 3 3 3k D 3 2 1 i A BT AR
OISR AR S J1 F, MRS 24 R B 5
PR ms ARE 20 (2) SR 3mSR R
PLAR O M S AR Z S S5 o s, [l BR A X 2 5
BOH T 5B S 0 T T R i SR
AT —HFE 2,

2.4 HEHIEE

WA EEREWR .,

(1) &M Mixture Z M LAY, % & G0
HH A AR S K A AR S 5 B S R 40 1 A % K Y
FE i

(2) KM RNG k-e it A A, 1 g o B S 008 &
77 Xk A SIMPLEC. 5 B T @ W i i d r iy
LAQIER YiER o

(3) BRI LI A E ) 5, X 5 5
AT YR S I T A s () % e 5]k
F4 T T3 B0 2 00 WA Ak 3 I IR 403 B S S N S
LBRAHFF IR T

(4) BEFEA BRI I IE] 25 K L GRIE 3h 99 A 5T 1Y)
E AT BT 902 S i 4 B ) 2B K TG ek

P B DA 5 R AT 0 R S O ) = R
O O B B A AR 2R A T R
o0 B T PR S M 1/2 SRR AR uk L A B I 2
FHB N BE a, o A s KA O 1 BT AZ 3 1A
s f A Fo o F M M, JFie st K i 0 i 15
BHLZRG A Hr i A .

SEH KT &S 2 M 5y vk 1 ik

3,4



E2E TR, AREEAFRCHAT LA R WAL 315

Fr3CHRL7 JRETE e B 4 T 535 45 2R (9 F X, ik
W7 AT RPE . AR SOR L 1T 45 R B R 56

3 HEZERSHH

3.1 SigEMiEsh S REZHY M

BURSIHEH Sy Fr e KN Hy W R S
bR AE T 00, 25 A [0 R K & S Bt AR ) i 4
N7 DL B X 5 58 Bl A2 R

Bl 2 o & g B i R RIE S S L A
TR T DK A A L A B i 1 R (]
B R 1/35 Jo it 44 [a] , B A) S 3 8 3/35 TG f 40 i)
LTI 8 R - ) NS e s S WV e 3 RS
AR TR BB A B TR Y S B R Bk R e 4 —
HLRAER 3 BURA ORI A R 7 (4 8 )
PR AL . 2 25 T A JE A O B ik RN R 4 AR
Bl 2 B3R A =R o T AR KA R S
RS, B 5 RO B AR AR, LLET Sl 8/35 o
Rt xR E 3CP/P A ¢/ ¢ A BIAR R TC R R
TR [D AR T A — A I (E . [ERE M R
TR AR T 53 5 — DI F0 R 48 A, 47
13/35 ot g4mT Z, XF Ry (& 3 bR v A 5 AN I E .
XU T M R A SO P R g R B Tk
Bl A S DL 1T 3k Al SR B 2 ik s 4 A ok i A 32 T i AR
1t

K2 ARIES
Fig. 2 Profile of bubble in tube outlet
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Fig. 4 Missile acceleration vs. time
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Fig. 3 Monitor of pressure vs. time at tube bottom
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Fig. 8 Monitor of pressure vs. time at tube bottom
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Fig. 7 Bubble attaching location
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On the effect of bubble elasticity to sub-launch process

using concentric canister launcher

WANG Ya-dong™, YUAN Xu-long, ZHANG Yu-wen, LIU Wei
(College of Marine, Northwestern Polytechnical University,Xi’an 710072, China)

Abstract: A bubble will come into existence at the tube outlet during the launch process of sub-launched
missile being launched from a concentric canister launcher. Due to the elastic effect,the bubble underwa-
ter will expand and be compressed periodically,and it will affect the motion parameters and loads acting
on the missile. In aid of the CFD technique,a dynamic simulation model of the launch process of the sub-
launch missile was set up,through which the multiphase flow field,the motion parameters and loads with
time were obtained, furthermore, the effects of bubble elastic feature to the parameters were analyzed.
The influences of launch depth and submarine velocity to the bubble elastic features were also investiga-
ted, followed by the effect law. The simulation method and results have a certain reference value for engi-

neering studies.

Key words: hydromechanics; underwater launch;Concentric Canister Launcher(CCL) ;bubble elasticity
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Dynamic analysis and comfort evaluation of the three-dimension
Body-vehicle-road coupled system

ZHANG Bing-qiang“*, LI Liang'
(1. Civil Engineering College,Central South University,Changsha 410075, China;
2. Civil Engineering College, Fujian University of Technology,Fuzhou 350108, China)

Abstract: The vehicle body is supposed as 3d elastic beam and the wheels as the rigid body. The human
body is simplified as the parallel dynamic model. The road is supposed as the deck on the Kelvin base.
And then by the dynamic model of tire stress,the vehicle and the road are coupled. The dynamic model of
the body-vehicle-road is presented,and its functions are derived. The road function is divided with the
Galekin method,and the system functions are solved with the New-mark method. The vehicle riding com-
fort of the vehicle is appraised with the RMS of the body vibrating acceleration. The effects of the system
parameters on the vehicle riding comfort are also analyzed. The results indicate that the error can be
achieved the highest about 30% between the model of this paper and the traditional, the body-vehicle
interaction and the vehicle-road interaction cannot be ignored when analyzing the vehicle vibration and

the vehicle riding comfort. The system parameters put much influence on the vehicle riding comfort.

Key words: body-vehicle-road coupled system; beam element; elastic deck; simulation analysis; comfort

evaluation



