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Analysis and test of reliability for ammunition accurate ramming
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Abstract: To guarantee the consistency of ramming parameters of an automatic ramming system for
artilleries working continuously in a complex circumstance, the reliability of automatic ramming
system was explored and the measuring method was researched. Firstly, the effect of the ramming
parameter change on interior ballistic parameters and the reasons of parameter change were analyzed.
Then a ramming parameter test system based on multi-sensors was designed, and a general test for the
ramming process and ramming effect was performed by the ramming test system. The test results
show that the tail of the ramming system will vibrate with a peak-peak of 14 mm after ramming 60
ms, which is the main reason of projectile into the breech posture and collision with a barrel.
Moreover,when bullet’s invade resistance varies from 3 300 N to 14 000 N, the invade distance changes
in 2 mm. The invade distance can be divided into three areas according to distribution, and the second
area raging from 1. 321 mm to 1. 557 mm is regarded as a reliable invade distance. These results
demonstrate that the proposed measuring method and accuracy can meet the ramming system test
demands, and can offer a data support for the structural optimization and performance evaluation of

ramming systems.
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Fig. 1 Equivalent model of ramming
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Fig. 3 Offset of projectile ramming
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Fig.4 Test principle of vibration in ramming process
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Fig.5 Test system of fuse memory
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(a)Working state and configuration of testing system
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Fig. 6 Test system of projectile movement in bore
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Fig. 9 Impact acceleration curves of fuse at different fire angles

4.4 BAFEHNEFETENR

T AT A AL A SR RN R ) A T ) 3L
R AR LR R AT R e b, (A ALY 7R
[F]— I £ 58 1 30 YA IE B L i ge 0 i 4k 4 an
E 10 Fios,

300q
0 04 06 08
Distance'mim

10 #HARESGESRREOXR

Fig. 10 Relation between invade distance and

o 12 1

invade resistance

S Uk
(1] ARk, Kola B 2h A ML bRt SR Toll i ikt
2010:5-57.

& 10 AR PT LA L SR R A AT
FETE 2 mm G HIN A2 AL, R 5283 000~15 000
NI SANOR N =il R A N e =R b
i 2 M3

IR B 23 A A = A K AR — A K
KE N 1.255 mm,EEH 0.066~1. 321 mm,F
JiE 1M\ 3 345 N HEANE] 9 000 N 6 UK i 376 X
MYE N, R 284 #4780 N/mm, 7E
XA DX AU R I F A £, AL B g Y AR Ak 2
S BT R K R AU Bl BR SR I S DX

5 AN XK E 0,236 mm, BEE 1. 321
~1.557 mm, KM 9 031.5 N #MF] 12 042
NLA 18 Ui 5 7R 3% A [l N, I i g A8 4k %y
12 756 N/mm, 7E3X 9t Fl N ) 46 B8 & 1Y 28 fexf
R AT AR A R I A /0N R ORL 1% R R U T
AR B XA X e R ] A R R X

A BN 1,557 ~1. 944 mm #Y 0. 387
mm N, RS 13 045 N 214 049 N, K H
M4y 2 594 N/mm, 753X /> B B AL 4k 22
iz s, R DB RS BIERE, Ko
BB .

M A R R PR ILBT AR ZR I A 0 46 B R
JE B T LN LR AT B AE AR A X,
XA DIl R R AT AR ) 5 RE 1 A8 Ak de AN BURR
Bl Hy T 4 g L R R e R, R AT
FRAR AR AN S 5 T 78 55— DXCSalORn 28 = X, i o
IS FHATERRIZUE .,

AR SCAR e B B AR 5 A5 57 T
i R AR AR L Syt T2 SRS MO DAY S A R 1Y
M R SRR A K AR X R GE ) 2 25
I SS B T I, WA 2R 3 B, SR B 4
P SFOLAA B A I 30 422 ) 990 AL 228 28 R I R i AL
55 B N BE A R4 L O B4 A SRR L T e
S B3 R 2 P I AE 0. 2 mm BTERIN .

HOU B L. Gun Automatic Handling[ M. Beijing:
The Publishing House of Ordnance Industry, 2010
5-57. (in Chinese)

[2] e, shkm 8 & B, hRORIGBHEY A



CoN

SRS %, 25 - S 2R B R U]

HE M4BT R 1793

(3]

(4]

(5]

[6]

7]

HHEALI] KA H 534 2K, 2013,137(9);
93-97.
LIU C M, SUN D P, FAN ZH G.

ammunition handling technique of medium and large

Automatic

caliber gun[J]. Journal of Gun Launch &. Control,
2013,137(9):93-97. (in Chinese)

FFEMAR, LB, R KMEEREN E BRI R S
[J0. k% #% 1T4,2012,20(1):157-164.

SUN Z L,WANG ZH,LI M. Image test system for
gun stabilization accuracy [ J]. Opt. Precision
Eng. ,2012,20(1):157-164. (in Chinese)

SRR, AR, T, F B PRI R O
B[] R ¥ H % T42,2007,15(2) :295-301.
ZHANG W J, YANG Y X, LI D, et al.. Key
algorithms of automatic image measurement system
[J]. Opt. Precision Eng. ,2007,15(2) :295-301. (in
Chinese)

R T, BT SO B 8% LR B R BB
58[J]. % T $4R,2005,26(5) :592-594.

ZHAO S,QIAN Y. Ammunition ramming of semi-
automatic loading device of the self-propelled gun
[J]. Acta Armamentarii s 2005,26(5):592-594. (in
Chinese)

B 4658 . & Bk, X k. KK A 3 R BTN S 5
WA AR W5 L) ] ek =42 5 & 2 4e, 2009, 157
(12) :87-91.

YAN CH L,PAN H X,LIU G P. Test technique of
the technical parameters of self-loading artillery [ J].
Mechanical Engineering & Auwtomation, 2009, 157
(12):87-91. (in Chinese)

Wik AL EOR, I RR,FH U AL S5 ik
TR E L) ] K 2 4 5 42 41 4R, 2012, 125
(3):64-67.

QU ZH S.BO Y CH,WANG H Y, et al.. Structural
design and simulation analysis of dynamoelectric arm-

type rammer [J]. Jowrnal of Gun Launch Control,

EE® N

B ZE (1980 —), B, (L VH & AL 1
+ YRR, A A A 50, 2002 4R F AL
T2 Bt H 8h 45 il R K2+ 40, 2005
4F 2013 4E F b K= 4 ARG B
[L SR AN R N = B L
AR WA B R, Email:
14837467@qq. com,

(8]

[9]

[10]

[11]

[12]

[13]

2012,125 (3) :64-67. (in Chinese)
BB B REREE AL U AL R R
B 5E ()], K & 4 55 42 40 5 4R, 2013, 129 (1),
56-58.
LUO X P, HOU L G, XIE F J, et al.. Study on
bayonet-chamber of a flick rammer[J]. Journal of
Gun Lauch 2013, 129 (1): 56-58.
Chinese)
&R A REFIM] Jbat U EE T K2l
fi4k 2007 :10-15.
JIN ZH M. Gun Interior Ballistics [ M]. Beijing:
Beijing Institute of Technology Press, 2007 10-15.
(in Chinese)
B M KIR £ 0AT B g a2 [ M. Jbat JE U
AR R 2 AL, 2008,
QIAN ZH. The Testing Error Analysis and Data

Control, (in

Processing [ M ]. Bejing: Beijing University of

Aeronautics and Astronautics Press, 2008. (in

Chinese)

BB 5. GIB 2977A-2006 X fa # & 44 ml F %
(S, Abat: o E brife H AAt L 2006,

General Armament Department. GJ B 2977 A-2006
Inspecting and Measuring for Static Gun[ S].
Beijing: China Standard Press.2006. (in Chinese)
KALISZ J. SZPLET R, PONIECKI A. Field
programmable gate array based time-to-digital
converter with 200-ps resolution[ J]. IEEE Trans. ,
1997,46(1) :51-55.

X IR, F LA, ZRAEERTEROREA

T ARG Bt A []] KA

A5 44 F 3R ,2008(2) :32-34,

LIU C M,LI T,ZHENG H P. Realization of multi-

path position control for large caliber self-propelled

gun automatic ammunition handling system []].
Journal of Gun Launch &. Control, 2008 (2) ; 32-

34. (in Chinese)

FEIE 1965 —), B, WAL s A #
B 1 A UL 1986 4F TR
HUBH 27 B 4R 15 2% 1 24 i, 2001 4R F 48
A T2 B 3 A5 5 1 27 i, 2005 4 T b
ERFPAFH L0, FENFIIBA
SR A EE AR KR M R
J7 1 B WF5E . E-mail: wanghuiyuan @
nuc. edu. cn.

(RRILEFE REWH AREEH)



