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Simulation model for sabot discard using dynamic mesh technique

LI Xiangping, LU Junyong, FENG Junhong, DU Peipet, WU Xiaokang
(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)
Abstract: Aimed at the changing progress that sabot moves from contacting to the projectile’s body to doing 6-DOF ( degree of freedom) motion
revolving around sabot’s centroid, a simulation model for sabot’s discard based on motion separation and coupling the fluid control equation and 6-
DOF equation by using dynamic mesh was proposed. Taking APFSDS (‘armor piercing fin stabilized discarding sabot) for example, this model was
used to simulate the sabot’s discard under different Mach numbers and analyze the variations of dynamic coefficients of sabot and projectile body.
Simulation results show that the bigger the discard Mach number is, the closer to projectile’s body the sabot’s trajectory is, and also the shorter the

discard time is, but the further the discard distance is. The validity of the proposed sabot’s discard simulation model was verified by a comparison

with the experiment data.
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Fig. 1  Flowchart of sabot discard simulation
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Fig.4 Radial motion trajectory of the three sabot’s

centroid relative to projectile body

K5 2517 APFSDS DL 4Ma 43 B, B4 1
7£0.2 ms.2 ms. 3 ms DM 4 ms B 1845 B &4 LU

LSRR T B oA =

K5 BE 1 AR R 20 A 43 B S A0 R 140 A =
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sabot 1 at different time
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Fig.6 Sabot's discard trajectories relative to

ground under different Mach numbers
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Fig.7 Change of sabot’s pitching angle under
different Mach numbers

FIIEL 7 Al R0, SFE 23 B A R, BT £
TE [l — WU BAL B KT BEBOR A 170254
S PRI ST ARFAD 7 5 PR3 0 51 2 T 3
[ P SN E ], P 8 28 T S T S A
£ 1 597+ R bt ] 2 A h £k, Tl 40, A
Il S B SR AT A T R BRI AR — B
TESY BERIAAI 2], Th 3 2 B0 R 0 S 0 5 T 46
R K T ESR T B ST A ARG, SRATRT
G AR AN A R WA X I, R BT )
BEZ 3G 0o BEAE HFE SRR BR A3 I, SR E R HR
F 77 R, P EGRFETH I R0 Bt —
&S, SAFERTSIE A A S TR A A TR
FR LR PRGN, 38 B — S8 A AL, EL Sk
TR, WEEELBROA SR DA ) P TR

3 . :
Y o — 3Ma
5% /\ 4Ma

\ .......... SMa il

= 1l '\"'f 7 ; 7 \

I k] /ms
SEESIPIES Gtk
Fig.8 Variation of lift coefficient
ST R 8 AT R B T B
B BAT AR B R T, BEJE SCPRIE N . A 5
FOABERZ B0, ST R K, 585032 21
BEL 38K, PR TTRE ) 2R 502 i ) — g, B

R RO , WAL/ 1) 15 0 L F) B (] o e,
XYL T SRR R AT AR ) A BB N 46
e, e 9 R
6 , : :
S Pz
5.5 p Y e ./
LN /

s 3Ma |--{¢
. 1Ma
25 .’~. R o pliieoiia ] /
4504 i

a ’ 15 0.1 02 103 O;?' 5 /
& 4 /
ﬁ 351 g / 3Ma |
= / 4Ma
3| it SMa |
o '\/“/
25 -\ /
of NG i
"\
15
0 1 2 3 4 5 6 7
A i) / ms

K9 BHJy AR KB a) 22 Al il £

Fig.9 Variation of drag coefficient

2.2 AEFERTSEIE 5y 5 B iE] B 5 0

RAFE T SRR A RAT 0 B 5 = B B
SRS A Z [ e RSP Bh, SEBLE R .
PUATE S — B B R 2 st i) o, RS B B b4k
IFIE] 0, 22 R0 R SAG A B 1) o LASRAARAREATD ) %E
FHC, WS, LI Z B BoR s F w21,
WY C,, 55T 7e o B A E R E TCAT I 00 T 1Y)
(RFAM T3 R 2R C o I, FR N BRAE 20 B9 56 — By
iR 2] 1(Co) , WFRFE I3 B TS ] ¢ Dy

t:t1+t2:% pr;é)L+t(CmO) (5)

it LU R, T — P B AR RN 52,
PRI, 5 DA L T 4 153 5 G 0 8 B ), DU
t=t,o PG, REEFXE L, G5 — DL o, fEAE 4T
14 BBt El . 408 APFSDS DA 3Ma 4Ma F1 SMa
Xof IO F) 3 3 8 P SELAACORFAVIY 3 1 28 5B o i) ) 228
1k, & 10 fros .

0.15

0.1

0.05

WM R EC,
(=]

-0.05

-0.1

i k] /ms
B 10 Ry R 2R KRB I i) A A il 2

Fig. 10 Variation of pitching moment coefficient
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Fig. 11  Validation of sabot’s discard trajectory
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