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ABSTRACT: This paper aims to solve the problem that the output characteristics of magnetoelectric sensor for penetra-
tion fuze in different penetration environments are difficult to predict, and to grasp the influence of different structural
parameters on the sensor output. Based on the structure principle of a new magnetoelectric sensor, a joint simulation re-
search method is proposed. The research process is divided into two parts, one is to use ADAMS software to simulate the

mechanical characteristics of the magnetoelectrical sensor inertial system, and the other is to use COMSOL software to
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simulate the magnetoelectrical characteristics of the sensor electromechanical conversion components. The input of the
simulation model is the overload information of the warhead in the penetrating process. The simulation results of the
simulation model are verified by the measured data obtained from magnetosensors in multiple shock loading tests. Change
the relevant parameters of the simulation model, simulate and analyze the influence of the sensor structure on the simula-
tion output characteristics. The verification results showed that the average absolute error of the simulated penetration
time is about 138 us, and the average relative error of the simulated voltage value at the penetration time is about 5.9%.
Under the premise of given mechanical environment, the relative height of the coil and the magnet in the magneto-electric
sensor will affect the positive and negative amplitude of the output signal and the time of the peak. The number of coil
turns and the interval between the coil and the magnet will only affect the amplitude of the signal. In conclusion, the
simulation error is within the controllable range, which verifies the correctness of the joint simulation model and the
feasibility of the research method. The simulation model can provide guidance for the design of the magnetoelectric
sensor for the penetration fuze, and provide a new idea for further verifying the performance of the initiation control
system of the penetration fuze.

KEY WORDS: penetration fuze; magnetic sensor; co-simulation; output characteristic; object identification; initiating

control
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Fig.1 Structure diagram of magnetoelectric sensor for penetration fuze
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Fig.2 Simulation model of magnetoelectric sensor
inertial system
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Fig.3 Penetration overload (half period sinusoidal signal)
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Fig.4 Dynamic response of mass block (magnet)
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Fig.5 Simulation model of magnetoelectric transducer
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Fig.6 Simulation output signal of magnetoelectric sensor

K 181 4 B s B RE RIS Sh A 5 ] 6 F s i A It
H AT XL, PR, YRR N E s, ek
PRGN EI 2 R, o i 2 P ) e S W A
b, £ Bl A 07 1] o IE IO LB H A TR B4
FTNIE . TEREZY 360 ps 2], #E85 IR BR AL 54
KRR, HEERER 0, T2k Rl vt S g R
HNFER 0o Ff)E, R AERTT, #km b,
LRl R e s B B, AR IR e TR T

2.3 IEFAMIGIE

A SR FH V& B0 90 R G O ELBORL 1 IE B 1
IR RE B AP 7 TR 8 3 B R E Tl A |
F 22 5| HLA R AR & R THR SR BE, Xl B 1A S
ARG A T, PAT i B S M A I i
o B BRSSO BB R IR R, D
HAG B AR i A5 o P a0 15 1) A4 S i 2
FS U 8 B

K7 v

Fig.7 Principle diagram of drop hammer test



F19K 11l

AURE, A5 ARG F v AL R 1 i R O L A 23 -

0 10002000 3000 4000 5000 6000 70008000
t/us

B8 e Sy o 2t 26
Fig.8 Measured overload curve of drop hammer test
7 S 1 6 1 3] 1) G P A SRS SIS0 K o R e S AR
SCHENT I D7 FLASE AU A 2] 1) £ St 07 B4 Hh An il 9

FT7R o X He AT B S 45 2] A 28 0 A ) 5 2 ¥R S A
JEAE, #5503 3,

1.6F
1.4F
12F
HE
1.0f
g 08t
0.6F

—SEi

0.4r

M-Hm‘
oF A
01000 2000 3000 4000 5000 6000 7000

t/us
Ko mEHL LR

Fig.9 Magnetoelectric sensor output
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Fig.11 Simulation output of magnetoelectric sensor with
different coil turns
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