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Abstract: Aiming at the problem of high-g impact protection of encapsulating materials in embedded mea-
surement instruments, resin-based composites with different contents of Carboxylated-terminated liquid
acrylonitrile rubber (CTBN) were prepared as encapsulating materials for measurement instruments. The
effect of CTBN content on the mechanical properties of the material was studied by a uniaxial compression
test. The standard Zhu-wang-tang (ZWT) nonlinear viscoelastic model was used to describe the encapsu-
lating material. The penetration overload of the projectile obtained by numerical simulation is decomposed
and reconstructed as the loading signal of the instrument. The influence of CTBN content, loading condi-
tions and internal structure on the high-g impact of the internal components of the instrument is analyzed.

The results show that the stress amplitude on the chip can be effectively reduced by installing the chip
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away from the center and using high-strength encapsulating materials. By changing the installation position

of the chip, the energy of most detail signals can be reduced, and adjusting the content of CTBN in the

encapsulating material can reduce the energy of detail signals in a specific frequency band.

Key words: embedded measurement instruments; encapsulating protection; signal analysis; resin matrix

composites; ZW'T nonlinear viscoelastic model
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Tab.1 Materials formulation

w(CTBN)/% w(EP-51)/ % «(MHHPA)/ % w(EMI-2,4)/ %
CTBN5 5.00 51.09 43.41 0.51
CTBNI15 15.00 45.70 38.84 0.46
CTBN25 25.00 40.32 34.27 0.41
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Fig.2 Stress-strain curves of three specimens
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Tab.2 Parameters of ZWT model

e C,/MPa a/GPa B/GPa C,/MPa 0\/s C,/MPa 0,/ ps
CTBNS 761.1 36.5 —391.8 584.2 97.9 4 877.7 9.38
CTBNI15 957.9 21.6 —280.9 350.8 42.4 5228.5 8.96
CTBN25 897.5 —1.17 —94.1 306.7 1.6 3386.8 12.83
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Fig. 5 Comparison between experimental result and simulated
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Tab. 6 Frequency bands of wavelet-decomposed signals
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Fig. 16 Influence of CTBN content on chip overload signal
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