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Fig.1 Vehicle with a V-shaped hulll”]
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Tab.1 Design concept of armored vehicles against mine blast('”]

DIERRAN AN
(strategy generation of
protective design)

DIEARFEN

(design requirement)

DIEREEY

(mitigation measurement)

B it

(mitigation design)

B e AR T R R s IR AT
(prevent penetration of secondary fragments,
reduce vehicle deformation)

FHAR

(1st generation)

iR R
(improvised protection kits fabricated
by soldiers in the field)
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(addition of sandbag,
increased mass of the vehicle)

FEAR S5 1 e b e B A T A 97 L — IRy
(reduce vehicle area facing blast loading, prevent
penetration of secondary fragments)
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(2ed generation)

TEL AT TR E
(installation of anti-blast
component around wheel

arches)

AR S 4 e A
(retrofit kits that are developed to the
units for installation in the field)

FAR S e e D B T B s R/ N A 2 A 2R
(reduce vehicle area facing blast loading, reduce
impulse transfer from detonation products)
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(3rd generation)
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(V-shaped hull, increased
ground clearance)

B AR S5 1
(vehicle equipped with
mine resistant hull)

ERI A He TR AL fie 28 TT 23 45107 X 43
(4th generation) (remove crew compartment from zone of injury)

RE A R fs 2 A A
(specially built vehicles equipped with
a monocoque mine resistant hull)
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Fig.3 V-shaped armored hull against mine blast>23]

(a) HLDI RS
(regular armored hull)

K4 R AR VTR R R A SR R v SR B8 21
Fig.4 Design concept of regular and V-shaped armored hulls!'$2!]

(b) V T i R
(V-shaped armored hull)
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Fig.5 Impulsive momentum on loading surface of
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Fig.7 Structural responses of V-shaped targets with
various angles under blast loading!'®!
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Fig.8 Functional auxiliaries of V-shaped hull
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(a) B V IR
(steel V-shaped hull)

(b) BH VBRI
(composite V-shaped hull)
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Fig.10 Comparison of blast resistances of steel and
composite V-shaped hullsi?!]
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Fig.11  Structural optimization of V-shaped hulls®]
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method to estimate the propeller excitation by measuring the vibration response of the shafting. Based on the theory
of excitation inversion, a theoretical model suitable for estimating the propeller excitation from the vibration
response of the shafting from the general structural form of the propulsion shafting, is proposed. Starting from the
uniform axis of equal section, the longitudinal vibration is analyzed by the wave solution of the shaft section.
Combined with the boundary conditions, the recursive relationship of the amplitude coefficient is derived, and then
the general waveguide model of the longitudinal vibration of the propulsion shaft is established. The amplitude
coefficient is identified based on the vibration response and the established waveguide model, and the longitudinal
excitation of the propeller is inverted. Through the combination of the modal method and the waveguide method,
the waveguide model of the general variable section non-homogeneous axial section and the waveguide
transmission relationship between the shaft segments are demonstrated. The results show that the modal method
combined with the waveguide method can be used as a general method to identify the waveguide model of complex
shafting structure based on the measured vibration response.

Keywords: propulsion shafting, excitation, response, modal method, waveguide method.

Investigation process on V-shape protective structures

1,

Zhao Zhenyu'*  Ren Jianwei'? Jin Feng® Zhang Dujiang'*  Chen Weijie'* Zhou Yilai'?  Lu Tianjian'?
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Abstract: Mine blasting is one of the main threats for an armored vehicle and its occupants in warfare. Installing
reasonable protective components is an important measure to improve the survivability of armored vehicles and
ensure the safety of occupants. The V-shaped anti-blasting structure is one of the most effective structural types
than its counterpart candidates due to the consideration of combination between maneuverability protective
properties of vehicle. We presented a critical overview on the research process of design strategies of V-shaped
protective structures. The overview is organized as follows. Firstly, design strategies and protective mechanism of
V-shaped anti-blasting protective structures are descripted critically. Then, the investigation process on V-shaped
hulls and their optimization approaches are summarized.
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Abstract: The anti-mine explosion performance test of mine protected vehicle seats plays an important role in its
stages that seat development, design optimization, stereotype and mass production. But the test method of actual
explosion makes higher cost and is dangerous. So, for the needs of the mine protected vehicle seat performance test
and the waveform characteristics of explosive blast, the anti-mine explosion shock simulated test method for this
kind of seats is proposed in this article, and the test device and control system are established also. In this article,
key technical problems such as explosive blast simulation, installation connection design, test verification scheme

in anti-mine explosion tests are considered and then this method and test system is used in many models of seats for



