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the conbination of screw and
extrader and barrel
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Fig.2 The finite element meshing in the computational domains
3 EARR

(1) Z5RHE PR A AT 48 e B PR A
(2) Wi gh oS5 AR A Bl , T 42 T
(3) B4k Sy A AR X TR AR/ AT 22 AN T

4 HpEm

TR B A By J7 R R SEVE T AR B RS

AT BT o AR

Vgu=0

-Vp+Vr=0

T=2n(y)D
K, u B m G, p AR, 7 NS KA,y N
VIR, D G As Mg sk &

AR 25 BHE R L 1/1. 35 By SMZE 258}
B R U S B An 3 BT s . AT
polyflow #k {4 /b i) polyfuse £ Bt % $ Bird-carreau
law 5B 37 A8 B4l HEAT A VA S R AR 1 R

uilPa-s

B3 ShZE 2R A £k
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Table 1 The fitting results of propellant with Bird-carreau model
zero-shear infinite-shear time constant non-newtonian
viscosity/Pa - s viscosity/Pa - s /s index
3.049449E5 3.502966E -4 4.894259 0.1871434

Chinese Journal of Energetic Materials, Vol. 18, No.5, 2010 (583 —586)

5 MRFHREX

XoF T8 AE 1) 2 ORE B TR Ok 15, 5 24 R BT
RS A AT R A DR 1
AR S0 Ve 2 MR PRI A O S R X 4. LA
BEAFEE S 30 r - min T A HE S H 0.5 MPa i &
AR R KA. TE W 5T IR ORE B B B R ik R
10, 20, 30, 40, 50 r « min "' 20 BEAT55 5V R 5T
M4 TEMFRA DR HER,#E$0.1,0.2,0.3,
0.4, 0.5 MPa BT 58X % . BT A BE 1] AR AT Ak B R
MEEBLR, B O RFT KRS 615 d e i
KA Mini-element 22 i, & J7 >k H &Pk 25 (8, R R
H Picard 221, H ARk BL: . AT polyflow #4131
SRR T B IR B 5 5 60° B iy 1 — S TR 4G
B THE R R O I SR AT ERRE e i 360°, i IR SIS
JER 1077,

6 ZHRSWiE

6.1 HRATHE i XA R 2R K B0 Y R 0

HRAETTRAER X BBl D0 T 75 A [8] Bk 220 1) i i
PR A CHLAL N () A 28 AR BR AL ) JEAT AR B BRAT
Bl O R FR R A B S 2w 15 L AN 18] 4 ~ 18] 6 I o

1.0 x10°
9.0x107
8.0x107
70107
6.0x107
50%107
40x107
3.0%107
20x1077 "

10 20 30 40 50
n/r-min’

Q/m3.g?

4 MRFRI ARG AT R C R

Fig.4 Curve of volume flow rate vs screw velocity
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Fig.7 Curve of volume flow rate vs entrance pressure
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Fig.8 Curve of high frequency fluctuation values of volume

flow rate vs entrance pressure
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Fig. 9  Curves of fluctuation rate of volume flow rate vs

entrance pressure
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Computational Study of Flow for Outside Layer of Variable-burning Rate Propellant During Extrusion

LIV Lin-lin, MA Zhong-liang, GAO Ke-zheng, XIAO Zhong-liang
( North University of China, Taiyuan 030051, China)

Abstract: In order to study the factors affecting the conformity of the type and size of the variable-burning rate propellant and
provide a reference to the actual operation for setting the appropriate parameter, three-dimensional flows of variable-burning rate
propellant solution in the screw were simulated using the polyflow software under different operating conditions. Simulation results
show that the volume flow rate of outside layer is directly proportional to the screw velocity. When the screw velocity is different,
the high frequency fluctuation values of the volume flow rate are 0. 017% —0. 036% . The fluctuation values of the volume flow
rate are directly proportional to the fluctuation values of the screw velocity. The volume flow rate of the outside layer is directly
proportional to the entrance pressure. When the entrance pressure is different,the high frequency fluctuation values of the volume
flow rate are 0. 024% -0. 025% . When the screw velocity is higher, the fluctuation values of the volume flow rate rapidly
increase with the increasing of the fluctuation values of the screw velocity. When the entrance pressure is higher,the fluctuation
values of the volume flow rate rapidly increase with the increasing of the fluctuation value of entrance pressure. The fluctuation
values of the screw velocity affect the volume flow rate of variable-burning rate propellant more largely than the fluctuation values
of the entrance pressure.

Key words: hydromechanics; fluctuation of volume flow rate; non-Newtonian fluid; variable-burning rate propellant; numerical

simulation
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