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Analysis of the dispersing performance of a thin-walled metal gasbag based on
fluid-structure interaction method

ZHANG Cheng, WANG Hao, JIANG Kun

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

Abstract; To research the performance of gasbag used in bladder-type dispersal system, the fluid-structure
interaction ( FSI) model is established to simulate the inflating process of the metal gasbag (304 stainless steel )
with a initially flat form. Then the dynamic response of bag’ s deformation and the changing law of internal flow field
are acquired, and the results show a good agreement with the experimental results. Besides, the performances of
gasbag with the change of its geometry and inlet conditions are investigated. The results show that the inlet diameter
of gasbag and the inlet conditions are the key factor influencing the bullet’ s separating speed and overload. The
larger the inlet diameter or the charge weight is, the greater the bullet’ s overload is. And when the bag’ s inlet
diameter is different, there is an existence of the extreme separation speed of bullet with a certain amount of charge.
The bag’ s initial area has a small impact on the change of speed (the difference is only 4% ) , while it affects the
magnitude of the pressure of gas in the gasbag obviously. The larger the area, the smaller the pressure presents,
which is beneficial to reducing the stress level of the wall of gasbag. So the calculation results can provide a mainly
reference for the optimal design and engineering application of gasbag.
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Changes of Mach number, pressure distribution and



2124 - mok E L

I NI i 55 50 %

ety B R 055, SR DX T e AT B O 34 5T iR
1, BN RS o AT A 8 5, N AR T 5 9N R T 25
BUIN SR RCR 85 , LR B BE A2 B Y b
SN TR AT 50 2 553, EL 20 B £ [ 7 7 0 494
BT IR
K5 SR T ifua s ARSI, TR AERET K
JEE 77 1) (B3] ) 9 g oA S B AR RV e )
VIR AR . M F <36 mm B, L JRPRRESZIR S Gt
b A, (A A N R I DXGBOR, (3 #% > 65 mm
J, e BOSEANIL JERE 1R AT

8
—u— 4 mm
—o— 14 mm
6 —~— 36 mm
—v— 65 mm
§ —— 95 mm
= 4t
=
1
zim-n‘c—D’D/D/E ooy
o-pp-0-0C SN WHWWO_W
0 | | LT | | )
-180 -120 -60 0 60 120 180

K EET7 [ /mm
5 EABRSKERKEAERNSH
Fig.5 Pressure distribution along the length direction

222 HEEEN J350HT

K 6 g e B oA 1A, R B FEAE
TARBERKDWHEALE . B 7 Rizkb i )28k il
28, 7R IZ AL g R ] S 48 a3 FEHD RS
T ZI R I H IR B, Ay 482 MPa, PRI 75 24 1
BE G R AR T A N T 8, MR ik
A R0 H AR A i

2800
24010
{ 2000

6 BENHNDH
Fig.6  The stress distribution on the gasbag wall

600~
I 00, J."I." ° ,0'."./. .."o'
400 e
N
= /
§ 200~ /,/
= S
(Rt
=200

2 4 6 8 10 12
I} 8] /ms
7 MAZTHE
Fig.7 The stress changing history

o
2.3 SEEMSEIHEEROFNE

Ry ith— A0 AR W RE 4 R A MR e, T T
G VN EBUL S YUYV £t B S QO Ik Eat NE0h-2
M . A AR R R 255 (5.6.7 ¢) THY
Py HE R E]
23.1 AWADERKJ

K8 4y TR R T B AR X 7 343 s
JE Gt KRR T p., SRS R 2 )
Priva ASCHERE UK ST o BO5EI

24

o 220 T 7 g > AT
220 e P
18 Pl
-l-aé # e .
5 160 4?//
& O
14+ /
12b i e
4 6 8 10 12 14 16 18
A B/ mm
(a) FHo Bl
800
| —=—5 g /‘////‘
700 +g g o
—_— g t///‘
600 ) / e
£ 500} A
= S
400} //
w0l <
v
200 —— T
4 6 8 10 12 14 16 18
A H H A%/ mm
(b) Fot

J 1 /MPa

4 6 8 10 12 14 16 18

A A mm
(c) BNIES
650 .
| —6 g i
60 I9F
o 7 o
Z 550 [P
R i
r T JUISR -1
2500| AT e
« —
450 r
40—
4 6 8 10 12 14 16 18

A H E & /mm
(d) FERER AR
E8 SENOEEMBLERNZN

Fig.8 The effect of inlet diameter on the results
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