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Submarine sailing under the water, because of the attack, misoperation, equipment failure, collision, fire and other factors, the

risk of wreck always exists. How to escape and how to carry out effective rescue is a problem that needs to be solved for the navy of

submarine owner country since submarine came into being. In order to improve the ability to float out of danger, some submarines

are equipped with gas blowing equipment or hydrazine blowing equipment (two kinds of chemical liquid mixed to produce a large

amount of high pressure gas) for emergency ballast jetting, so that the submarine quickly drainage up to float. Some submarines are

equipped with quick drift escape device and collective escape with buoyancy ball, buoyancy cylinder, etc. In this paper, the motion

characteristics of a simplified diversion cover plate used for buoyancy ball are studied and a differential equation solution is given

during COVID-19 pandemic.
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Introduction

As for the release device with the buoyancy ball, the resistance
of the submarine in the course of moving is generally borne by
the diversion cover plate above it. In case of danger, the diversion
cover plate above the buoyancy ball needs to be unlocked by
the mechanical locking device and can be opened smoothly and
smoothly under the action of buoyancy. Therefore, it is of great
significance to study the motion characteristics of fixed axis
positive buoyancy diversion cover plate under water during
COVID-19 pandemic.

Method 2.1 Building a mechanical model

There is a uniform rectangular plate completely submerged in
water. The length, width and thickness of the rectangular plate are
respectively L,, L, and h. Let’s say the density of the rectangle is

, and the density of the water is . The rectangular edge of

length isL zarticulated to the underwater base, and the rectangular
plate is initially fixed horizontally. Now the horizontal fixation of
the rectangular plate is removed, and the motion characteristics of

the rectangular plate in water need to be solved.

Analysis and solutions

There is a dynamic moment formed by gravity and buoyancy
for the rectangular plate rotating at a fixed axis in the water
(assumed to be ). When the rectangular plate moves in the
water, it will be affected by the resistance of water flow and form
a resistance moment (assumed to be ). The inertia moment of
the rectangular plate is assumed to be . Then, the equation of

fixed-axis motion can be expressed as:
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Suppose is the rotation Angle of the rectangular plate at

any time .

For a uniform rectangular plate, the center of buoyancy
coincides with the center of gravity. The dynamic moment formed

by buoyancy and gravity can be expressed as:

Where,
is mass of the rectangular plate, and

is buoyancy, is gravity of the rectangular

plate, is gravitational
acceleration. is the moment arm of the resultant force of

buoyancy and gravity.

Substituting equations (2-3) and (2-4) into equation (2-2) can
be obtained:

It is assumed that in the process of rotation of the rectangular
plate in water, the resistance of water flow is the same at the
position equidistant from the rotation center. The resistance
moment formed by the resistance of water flow can be expressed

as:

Where, ¢ is the water resistance coefficient. Since the resistance

of water flow is always opposite to the direction of motion, when

takes a positive sign; When takes a negative

sign.

The moment of inertia of the rectangular plate can be expressed

as

Where, I is the rotational inertia of the rectangular plate, which

can be expressed as:

07

Substituting Equation (2-8) into Equation (2-9) can be obtained

Formula (2-5), (2-6) and (2-9) are substituted into formula (2-
1) and can be obtained

The above equation can be simplified to obtain:

It can be seen from the above equation that the equation is
independent of the width of the rectangular plate, which also
means that the motion characteristics of the rectangular plate in
water are independent of the width of the rectangular plate. Divide

both sides of equation (10) by , then equation (10) becomes

When the ratio of plate density to fluid density is , and
the initial and angular accelerations are zero, the rectangular plate

remains stationary.

When the ratio of plate density to fluid density is ,
buoyancy is greater than gravity. If the initial Angle and angular
velocity are zero, the rectangular plate moves back and forth
periodically, and the vibration amplitude decreases gradually until
it reaches zero, and the rectangular plate remains in an upward

vertical state.

When the ratio of plate density to fluid density is ,
gravity is greater than buoyancy. If the initial Angle and angular
velocity are zero, the rectangular plate moves back and forth
periodically, and the vibration amplitude decreases gradually until
it reaches zero, and the rectangular plate remains in a downward

vertical state.

Results

The difference method is used to solve the problem [1-5].

It is assumed that the time interval is evenly divided

into several time intervals, with a single interval of
. Suppose that

at time ( ), the initial condition is

. Assuming that in any interval , the
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rectangular plate moves with uniform acceleration (deceleration),
the angular velocity, angle and angular acceleration at time

can be expressed as
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