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Design of Acceleration Record System for Ammunition
in Transportation Process with MEMS Technology

NIU Zheng—yi', LI Liang—chun', GAO Fei', SU Jian—bin’
(1. Ordnance Technology Research Institute, Shijiazhuang 050000, China;
2. National University of Defense Technology, Changsha 410073, China)

ABSTRACT: Objective To obtain the accurate ammunition condition in mechanical environment in different processes during
transportation in a timely and accurate manner. Methods The mechanical environment of ammunition in transportation was ana-
lyzed and the mechanical category and property were confirmed. An electric capacity micro—accelerometer which could measure
acceleration of different directions was designed with MEMS technology. The confirmation was given by simulation and calcula-
tion. On basis of hardware and software design, an acceleration record system was produced and tested. Results The change of
gravity acceleration could be measured in a timely manner by this system. Conclusion Real-time monitoring of the accurate
mechanical condition of ammunition during transportation could be achieved by the acceleration record system designed with
MEMS technology.
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Fig. 1 Principle of the acceleration record system
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Fig. 2 Structure of the micro—accelerometer
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Fig. 4 Structure of the system software

2.4.2 RGRshn kit

T RS SR ASCR AR 13 a3 =X, RIAR 5 5 2
A B 7R AZ 8 AR T U B, XA 2 A4 15
PRI XA B RSS2 400 e 5 R S LA 3 o e
P FFURBE B oR AR S A . XA T DU Skt
RITRIE R IR R IIFE,
2.4.3 HIEEMHTRRIT

FHER R G TARRT ], AU 1] BE MR R G2 )
FE, PR BRI R I I AR AT HL R A
P55 Y RGUR AR S A 1k TARR, G LI,
BUIsE A A #5524 R G T U TAR(E T B i, P E
FFHLIRES , L R G2 0 B B30, Y R G IR IEH TAE
B, B R AL 5 A G R 7 PR, LU RS0 € B,
R, A IR AR S BN AR NN R AR
iFE,

3 AIRIEIE

MRS E i et I 56, e T R E AL, I A
FHAZ 2 JEE 3 S5 A0 T g i 3 B2 BEA T A, LIRS,
e B C A E A2 B L By Bl %k 3000
] st i B e sl B 65 RGN 21 945 5 S AR i 22
ALY 4G B BRI 5 R WL 6., ANl 6 AT
PAFE RN 25 58 5 S B 3 DUAR AT, A7 A (18 22 al L
B R R TP R s 3k 1 B R i
TIN5 B T 53 ASCRS: I AN [ g 1 o3 B2 2 T 47 64



Ha3sE Hol

A IE—45 T MEMS 5 AR A0 1 32 50 24 T s B 0 s s 75

K5 B SRAUE S

Fig. 5 Signal test by the acceleration record system
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Fig. 6 Result of the acceleration measurement
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