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introduction

Manual for the crew of the Main Battle Tank 60 (VT-4), translated from the Crew's Manual for the Main Battle Tank.

VT4, JS T2-2350-400-00, CHANGE 02, 2019, of China North Industries Corporation

(CHINA NORTH INDUSTRIES CORPORATION) with the aim of letting the crew know.

to technical characteristics Capabilities, limitations, and details Various components and structure of
weapon systems, turret systems, fire control systems. and the vehicle system of the main battle tank 60
(VT-4)

This manual for the crew of the Main Battle Tank 60 (VT-4) is available if any unit desires it. To
give suggestions for improvement, please specify the page, item, and line as they appear in the manual.
for the crew of Main Battle Tank 60 (VT-4) and should give reasons including To create
Thoroughly understood can be completely improved. | would like to send this opinion to the Technology

Division, Cavalry Center, Adisorn Camp, Pak Phriao Subdistrict, Mueang District, Saraburi Province 18000.

Cavalry Center
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Manual for the crew of the Main Battle Tank 60 (VT-4)

Chapter introducing equipment (COMPLETE VEHICLE)

Section: General Introduction (GENERAL INTRODUCTION)

Main Battle Tank 60 (VT-4) is a belt-type armored combat vehicle. Driven by diesel
engine Able to conduct combat operations independently. and have flexibility in moving Excellent
on the ground carry out a murder (Hunter-Killer) with a fire control system and a machine.
Automatic loading of ammunition (Autoloader) facilitates aiming, shooting and loading of artillery
ammunition. Quickly and precisely, the Main Battle Tank 60 (VT-4) has the ability to destroy tanks
and vehicles. Enemy armor Stop the firepower of enemy artillery. Destroy enemy weapons.

Destroy operational facilities in the field. and destroy the enemy's effectiveness.
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Part 2
MAIN FEATURES

A. It has a low profile, low weight and high survivability on the battlefield.

B. It has strong firepower. Equipped with a smooth-barreled cannon. (Smooth-bored main gun)
One 125 mm. cylinder, which can fire armor-piercing rounds that can take off the cover itself, stabilized by fins.
tail (APFSDS), HEAT (HEAT) and HE-Frag (also called high-explosive (HE)) rounds, as well as guided
munitions fired from Cannon barrel The tank is also equipped

One 12.7 mm anti-aircraft machine gun, controlled to fire from inside the vehicle (Remote controlled 12.7 mm

AAMG) and one coaxial MG machine gun, size 7. 62 mm. one
cylinder

C. Combine with fire control equipment to hunt and kill by tracking targets and
Set the direction of the gunner's scope while maintaining stability using a servo system. When sticking to the target and leading
The gun enters the target through the operator's digital panoramic sight. Create a thermal image Runs
completely on electricity and use digital gun control technology The tank can be operated
Missions on the battlefield can be carried out both during the day and at night. in the role of hunting and killing as well

Inspection system Automatic Target Acquisition and Target Holding Gunner and commander

The vehicle has a video screen for aiming fire and real-time display of battlefield information. The gunner's
scope can be used both during the day and at night. When shooting at a target

Move while the tank is running. Automatically sticks to the target. Supports shooting to hit the target as well.
The first shot is highly probable. The operator can take control off the gunner (Override).

To set the gun on the target and fire the gun manually

D. The tank is equipped with a dual-function automatic loader. Also control the work.

Microcomputer
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E. The tank is equipped with a combination generator that uses an engine with cylinders placed in

horizontally, which takes less time to remove and install. The generator can be removed.
from the generator room within 25 minutes and can install the generator
Return to the generator room within 35 minutes, supporting the generator's
The combination can be removed and installed in the generator room. and can be repaired quickly
Fast on the battlefield.

The tank is equipped with a 1200 horsepower diesel engine with an intake booster. (Gas-
turbocharged) and intake cooler (Inter-cooled) that are compact, take up a lot of space.
It is small, economical and has reliable performance. The tank has a high energy reserve. Has a maximum speed of 70 km./
hrs. The average speed in terrain is 35-45 km/h and the time to accelerate from 0-32 km/h is within 10-12 seconds.
The tank can cross a straight slope of up to 60 km. % Maximum ability to cross an incline
40% and has an operating range of 400 km.

fluid-mechanical (Hydro-mechanical transmission) has 6 forward speeds and 2 reverse speeds.
Changing gears is possible.

both automatic and manual change Using a hydraulic steering mechanism to work

Stationary combinations and mobile Makes car turns and stationary turns easily possible.

Smooth. Rotating in place to turn in a circle takes no more than 18 seconds.

H. The combination brake system consists of: hydraulic pressure reducer and disc wheels are prohibited.

Helps the tank have better wheel braking performance.

I. The tank uses a system to support the vehicle using a high-powered torsion beam. Consists of a power relief machine
Hydraulic vibration Hydraulic press arm stop and a double latch belt with a latch rubber pad
belt to ensure better vehicle support. and be confident that it is agile

in good movement

J. Front slope of the turret. and the front slope of the vehicle is covered with armor plates.

mixed type and can be equipped with additional armor plates. Both sides of the vehicle are equipped with shields.

The belt is made of non-metallic materials. To increase the survivability of the tank.
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k. Theinside of the tank is equipped with a general protection system. The system consists of
Detects nuclear, biological and chemical substances. Protection against pressure inside the vehicle higher than atmospheric pressure.
Outside the vehicle, there is ventilation and exhaust fumes inside the gun turret. There is air conditioning and also
The protection system includes a new type of environmentally friendly automatic fire extinguisher.
Fire signal inside the car and a second stage explosion suppression system, a smoke screen generator.
Hot laser warning device and smoke grenade launcher connector Make the tank survive in
More battlefields

L. The onboard information system of the main battle tank 60 (VT-4) is built with a local area network.
Three layers of control Duplicate data is separated in two layers. which consists of a control network
Communicate firepower protection network and vehicle data network using the user's monitor panel

The vehicle's steering wheel and the driver's display are the data gateways. Works with equipment at each
station Make the signal transmission Exchange and sharing within the system or between systems is

In addition, the tank has been structurally prepared. Systems and related components

Various functions for information networks between vehicles which supports the use of data networks between vehicles.
Possibility

M. Consists of a friendly-foe identification system.
Inquire, respond, and be situationally aware to reduce and prevent accidental killings on the battlefield, and

Guarantee that our tanks will not be damaged by friendly weapons.

N. Use a combined navigation system. It consists of a satellite-based global positioning system.

(GPS) and inertial navigation systems Each system can work independently or both.

The system works together giving a complete advantage
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Part 3
MAIN PERFORMANCE PARAMETERS

A. General data

Ready weight 52 tons

Crew, engine 3 people

power, weight- 883 kilowatts (1,200 horsepower)
power ratio Weight pressing 16.98 kilowatts/ton (23 horsepower/ton)
on the ground (at the belt), 0.08955 megapascal (MPa)

average maximum air pressure (MMP) 281.07 kg newton/sq m. (KN/m2 )
Operating temperature -25° C o +55° C
range B. Tank proportions (Outline dimensions) (see Figure 1-1)

Length when the cannon is at the front of the vehicle 10! 100 mm.

(from the mouth of the barrel to the vent grille
weather)

Length when the cannon is at the rear of the vehicle 97750 mm.

(from the mouth of the barrel to the mud guard)

Width of vehicle

Includes belt guard 3,500 mm.
Does not include belt guard. 3,440 mm.
Length of belt in contact with the ground 4,747 mm.

Distance under vehicle
in front of the car 530 mm.

behind the car 430 mm.

Vehicle height (to top of turret) 2,400 mm.
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C. Mobility

Maximum speed on the 70 km./hr.

road Terrain speed 35 km./hr. — 45 km./hr.

Acceleration 0-32 km./hr. 10 seconds — 12 seconds

Longest operating distance on road 500 km.

(Equipped with spare fuel

tank) Maximum operating distance in terrain 400 km.
(Install spare oil tank)

The Kidneys are sraight 60 %

The kidneys are slanted. 40 %

Cross 2.7m.

ditches, cross vertical 0.85 m.

obstacles, 12m.

wade through deep water. Ability 4 m. — 5 m. Underwater travel distance

600 m.

to wade through deep water.

(When installing deep water wading equipment) D. Fire power

Width of the mouth of a cannon 125 mm., smooth barrel.

barrel Number of bullets stored 38 matches

on the vehicle Power to destroy armor

Armor-piercing rounds shed their shells on their own. Can penetrate armor plates that have been rolled into meat.

Balances with the caudal fin (APFSDS). of the same thickness 600 mm./at an angle of 0°

within a distance of 2,000 m.

Anti-tank grenades (HEAT) Can penetrate armor plates that have been rolled into meat.

The same thickness can be 180 mm./at an angle of 68°.

Within a distance of 2,000 m.

The elevation and depression angles of a tank gun.

The gun is in front. +13°/-5°

o/n°
The gun is in the back. +18°/0



Machine Translated by Google

Manual for the crew of the Main Battle Tank 60 (VT-4) !
Lifespan of gun barrels How to 500 matches (AP: HEAT :HE=4:3:3)
load ammunition / Rate of fire. Width Automatic / 6-8 shots/minute
of the barrel of the coaxial machine gun. 7.62 mm.

Wide mouth of anti-aircraft machine gun barrel 12.7 mm.
Number of coaxial machine gun rounds stored on the vehicle3,000 shot
Length of machine gun shell together with core 54 mm.
Number of anti-aircraft machine gun rounds 780 matches
car storage
Machine gun shell length 108 mm.
Anti-aircraft
E. Fire control system
Gunner's scope There is a 2-axis independent balance stabilizer.
Panoramic scope There is a 2-axis independent balance stabilizer.

Select magnification power from 2 areas, able to cut

of the vehicle commander

Control (Override) gun orientation and

Shooting a gun from a sniper
Laser distance finder

and computer
Gunner's night vision camera Create images with heat (Thermal imager)

Operator's Night Camera Create images with heat (Thermal imager)

F. Gun control performance

Stabilizer for maintaining balance on 2 axes.

propulsion Electricity
G. Protection capability
protective armor Composite armor

and reactive armor plates (Reactive

armor)

National protection equipment (NBC) Provide collective protection
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fire extinguishing ablllty automatic fire extinguisher inhibit explosion

and prevent explosions Step 2

Smoke screen equipment

Turret 12 rounds of smoke grenades
The car Smoke screen generator with heat
Gunshot warning tool Linked to a smoke grenade launcher.

with laser light
Department
Authentication System H. Electronic and electrical systems of tanks.
Monitoring aid monitor Daylight imaging camera (CCD) or camera
of the driver Thermal imager takes images in the field of view and
sends the images.
to the monitor in front of the driver so that the
The driver can observe the situation in front of the car.
or behind the car from the image on the monitor
The gain rate is adjusted automatically.
Surveillance cameras around you
Navigation equipment global positioning system as well

Satellites combined with navigation systems

inert

Data network system Intelligently send various types of data. Send commands.
operations to a more advanced control unit through
via connected networks and forward it to
Other crew members Transmit light data
Genius, the intention to practice and propose
needs, including information about one's own car

to other cars that are on the same side

There is manual/automatic access to network groups.
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To notify network groups at different levels in a
working group (e.g. company level, battalion
level) to ensure smoothness and accuracy.
elements of data transmission and delivery

speed data between vehicles

Tank electronic systems

The transmission channel of the controlled area network (CAN bus)

has a transmission speed of 250Kbps. There is separation of redundant data.

It uses the CAN 2.0B

protocol, designed to separate the electronics used between the CAN communication control system

and the receiver/transmitter. of each control station

Crew monitor

1) The driver's display will start working within no more than 15 seconds and the operator's
display not more than 90 seconds under normal temperature conditions. 2)

Prepare Connect the signal to work together with soldiers of the same side. News will be

displayed. It consists of letters and various icons. News about various errors that must be checked
and various warnings will be displayed on

monitor. 3) Crew monitor size 1thé ayresied

monitor display resolution 1024 x 768 generators

Auxiliary power unit has
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Part 4
STRUCTURE AND LAYOUT
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1) Turret

The turret consists of the turret. Storage hole at the end of the fort Removable composite armor plate

Removable reactive armor plate Turret ring The turret side grille and cover provide access and exit for the
crew. The 125 mm cannon, smooth barrel, is mounted at Center turret: 7.62 mm coaxial machine gun

mounted on the right side of the gun mount along with the main gun. To the left of the cannon was a gunner's
station complete with a seat and gunner's access cover. To the right of the cannon was the commander's
station, complete with seats and covers for the vehicle's entrances and exits.

Car commander

In front of the gunner's seat there is a gunner's control device. The gun elevation mechanism,
the gunner's scope, the gun's power supply and timer, and the laser range finder on the left of the gunner's
seat. The shot has a mechanism to rotate the gun turret. Gun turret lock gun control box Fire control computer
Gunner's power supply control box Communication control box inside the vehicle of Gunner No. 2, signal

cable connection box Automatic Calibration Control Box Scope Control Box Above the gunner's seat is a

frame over the gunner's head. Gunner's fan Bulb switch for interior lighting Gunner's turret Left detector
mounting bracket Air conditioner ventilation vents
The gunner's side and two glass observation bars.

To the right of the gunner's seat is: A large support arm. Gun shield and fire extinguisher 1301
(B) In front of the commander's seat, there is: a display showing the surrounding surveillance equipment, a
machine gun control box. Anti-aircraft Commander's control device Commander's panoramic sight.
Commander's image display and fire control display. Laser alarm control box, anti-aircraft machine gun control
switch, coaxial machine gun lighting lamp Monitor control box Car commander's mask Fire Extinguisher 1301
(B) The gun locks the cannon in line with the loading angle.

To the right of the commander's seat, there is: a screen to display images and control the situation of the
commander. Commander's power distribution control box, communication control box inside vehicle number 1, control panel,

ammunition loading Control and warning equipment for NCCC. Control and warning equipment for toxic substances and

radiation.

On the left side of the commander's seat is a commander's gun shield.
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Behind the commander's seat, there are: mouthpiece, headphones (with mounting base), switch button box.
Control the loading and unloading of ammunition.

Inside the hole at the back of the turret are: radio set, laser warning control box, gun
receiver tilt angle detector, safety socket, optical detector, ammo. pushing rod, cross wind electronic box. ,
AC indoor unit, system management computer (PHM Computer), fire control computer Ventilation vents
and passage pipes of air conditioners, etc.

In addition, there are integrated NCC protection devices, power boosters, power distribution

boxes, equipment and the main unit of the verification

system. Side 2) Chassis

The vehicle body is constructed of armor plates of varying thickness by welding. The
sloped armor at the front of the vehicle consists of composite armor. (Composite armor) and equipped
with a reactive armor block, which enhances frontal protection. Both sides of the vehicle On the side is a
belt guard (skirt) made of non-metallic material. The driver's cab is mounted on the left side. From the
center of the front of the vehicle From the front to the rear on the left side of the driver's cab there is a fuel
tank, the left front fuel tank. Extra battery hydraulic station Driver's monitor Driver's action button box,
switch box, fire extinguisher and explosion suppression control box Fuel tank and Left front artillery
ammunition rack From the front to the rear on the right side of the driver's cab. There is a fuel tank on the
right front. fuel tank and artillery shell rack on the right front, etc. The driver's entry hatch is located in the
center of the front of the vehicle. The driver's seat is located under the hatch. Driver's entrance In front of
the driver's seat is a light bulb. steering wheel Thermal circuit breaker switch box The machine monitor
helps monitor the contact control box. Inside vehicle number 2, the control box for the electrical system
for the speed changer, the control box for the electrical system for braking the wheels. Brake drive box
The inertial navigation device, brake lever, engine throttle, speed shift lever are located on the right front
of the driver's seat. The driver's ventilation cover is located near the right front fuel tank on the driver's
right front side. The emergency exit hatch is located on the vehicle's floor covering from behind the driver's
seat to the ammunition rail.
(Carousel magazine) There were two optical detectors on top of the driver's cabin. The ammunition carrier

and connecting rings are mounted on the tower floor. Truck rail protection plate
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The ammunition is at the front of the tower. On the side of the protective plate near the driver's cab were a
field shovel, a first aid kit, and a water bottle for the driver. Portable fire extinguisher behind the fuel tank and
The artillery shell rack on the left at the front left of the tower contains a box for collecting information about
the vehicle. One fire extinguisher mounted on the left side of the armor plate. 200 Ampere contactor. Coarse
fuel filter. Fuel distribution tap Two electrical wiring boxes Gyro body At the rear left of the tower compartment
is a centrifugal fuel pump. System control box Engine electrical power, left center fuel tank Vacuum signal
box, integrated NCCC controller, at the back of the tower room there is a water pump. Overflow valve and
working mechanism The area in front of the right side of the tower and behind the fuel tanks and artillery shell

rack. On the right side there is the main unit of the air conditioning unit and the filter for the driver. Light bulb

box. At the back right of the tower there is a fuel tank in the middle. The contactor box, main power distribution

box and fuel cut-off tap for the tank outside the generator room are mounted at the rear of the vehicle. Install

a 1200 horsepower VT/E1 diesel engine. The engine has horizontal cylinders with the PTO end on the left

side. The engine is connected to and mounted to a Ch1000B fluid-mechanical speed converter via a speed-

up gearbox and three special coupling frames, which It is the basic component of a hybrid power generator.

The front of the engine, from left to right, contains the secondary air filter and the air intake pipe. Store engine

oil, storage tank, steering oil. Oil pipes and electrical wires The steering oil cooler is mounted on Steering oil

reservoir Thermal smoke screen generator electromagnetic valve is installed on the machine.

To transmit

power, the top of the speed converter has two 600 mm fans with two fan vents. And there are

two radiators, a high temperature radiator and a low temperature radiator. A watertight overflow tank is
installed between the turbocharger. ) two units, above the flywheel housing, there is space between the fan

vent and the variable speed engine oil cooling unit.
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3) Vehicle exterior

A. Outside the gun turret

The 12.7 mm anti-aircraft machine gun station, controlled from inside the
vehicle, is installed behind the commander's entrance, outside the fort. gun Front end question
transmitter and gun barrel measuring device Installed at the left front of the vehicle commander's
entrance and exit. page Installed at the back Gunner's entrance and exit The smoke and kill
grenade launcher is mounted behind the side grille. Turrets on both sides Anti-aircraft machine
gun ammunition box Co-axial machine gun ammunition box, smoke grenade spare parts box
Box of spare parts, canvas, and compressor controller. The air conditioner is mounted in the

turret grille panel. The machine gun's spare barrel clamp is mounted on the side. Grille behind

the gun turret (When going to the battlefield, spare machine gun barrels can be installed here.)

B. Outside the car

1) In front of the driver's compartment: The front of the driver's compartment is equipped with 26
reactive armor plates, a large light on the left side. project and a daytime camera in front of the car is mounted on the
front left, the main headlight is on the right. Thermal imaging camera on the front of the vehicle and the horn is mounted
on the right front. Two spare belt links and two towing wires are mounted on the lower front armor plate of the vehicle.

2) Left fender From front to back there is: Front left signal light First tool
chest Second tool chest Third tool chest Filter room Left side primary air Heater room, air
tank, fire extinguisher room and rear signal lights First tool chest There is a water tank for

washing the glass. and water pumps ; Filter
Left side primary air Left dust pump and the dust vent on the left side is installed in the engine compartment.
Left-side primary air filter Inside the heating room there is a heater. Water pumps and heater control
equipment including related pipelines Inside the air tank and machine storage room The fire extinguisher
has two air tanks. pressure relief valve Electric pneumatic valve Control box, internal communication device,

vehicle number 2, mouthpiece, headphones, and two fire extinguishers



Machine Translated by Google

Manual for the crew of the Main Battle Tank 60 (VT-4) 15

3) On the right fender From front to back There is a signal light on the

right front. Fuel tank. First external fuel tank. Second external fuel tank Third outer fuel
tank, right pre-air filter chamber Battery room Auxiliary generator room, connecting
plate, spare fuel tank and right rear signal light

In the right-hand side of the primary air filter room. Right pre-air filter,
right dust extraction pump and the right-hand dust vent is installed in the right-hand pre-
filter room. The battery room holds four batteries, a generator voltage regulator, a box
to prevent reverse connections, two 600A contactors. An external engine mount outlet.
Current measuring device. Generator control box fuse box Installed inside the room,

the battery and generator help. The engine's oil storage tank helps and the engine

control box Help install inside the generator room.

4) Under the right and left fenders are belts. Belt adjustment wheel Belt

adjuster, press wheel, belt, press arm, press arm stop Vibration dampers, belt wheels and drive gears
belt
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Chapter 2 MAIN GUN

Section 1

General Description (GENERAL DESCRITION)

1. Brief introduction

Atrtillery is the main weapon of the firepower system. The 125 mm smoothbore cannon has
higher efficiency characteristics. It has a reasonable and compact structure. Can be used to fire more
bullets, more types, which creates intense firepower. and has excellent efficiency

The 125 mm smoothbore tank gun was prepared to fire splitter ammunition. Packed with armor-
piercing (AP), anti-tank (HEAT) and grenade (HE) grenades, the 125 mm

tank gun is designed to: destroy tanks, armored vehicles.

Set up the cannon. and the enemy's main weapon B. Destroy the

enemy's concrete stronghold. and kill targets that are military units. C. The

cannon is mounted on the gun receiver port inside the turret at the front. Shown by the fastening
of the latch. Left and right gun mounts and counterbalanced by a gun balance weight mounted on the
bottom of the platform. Prevents gun shock The cannon can rotate freely in height around the center of the
gun receiver hub. and can rotate in the same direction as the turret.

The cannon's maximum elevation angle is limited by three metal platforms welded to the gun shield, and
its minimum depression angle is limited by its welded metal platforms. with

the gun turret roof The cannon mounted inside the turret can be directed to fire using a fire control system.
Orientation is operated with the gunner's joystick by switching on the stability control system or
With a high-way mechanism and a directional mechanism when the stability control switch is

not turned on. The high riser is mechanical in nature and is mounted on a special internal mount.

Turret



Machine Translated by Google

18 Chapter 2

As the tank transitions from combat locomotion to travel locomotion, position the main gun in the travel

gun position at the predetermined angle. The cannon must be secured in the

travel gun mount position when transported from the battlefield.

2. Operational performance. A. The cannon is mounted in the tank and works in

conjunction with the fire control system and loading machine. Automatic rounds B. The artillery can
fire when the tank

is in a tilted position with an angle of less than 10°, and
While the tank is in motion. C.

The artillery can operate normally in the temperature range of —40°C to +50°C. D.

The artillery should be serviced and maintained by Perform maintenance duties to keep guns in good

technical condition.
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Part 2
TECHNICAL PERFORMANCE

1. Data
A. Capability characteristics
Width of gun barrel 125 mm.

Bullet type APFSDS (armour-piercing shell stabilized by tail fin),

Use the term armor-piercing bullet (AP).
HE (High Explosive), also referred to as high-explosive ammunition (HE).
HEAT (High Explosive Anti-Tank), also used as a bomb.
Anti-Tank (HA)
Features in design Armor-piercing ammunition (AP): separate main carrier.
Loading ammunition and the bullet along with the supporting soil

Anti-tank grenades (HA) and explosive shells

(HE): Separate main load and shell.

Rate of fire 6 - 8 shots/minute

Shooting area Elevation and depression angle 20° ; Direction angle 360°

How to shoot It can work in two states such as electrical and mechanical.
(electromagnetic and manual)
Engine oil for recoil force 7.7 + 0.3 liters.

Oil returns the gun to its place. 511.£0.11.

6.28 megapascals +0.1 megapascals (MPa)

Pressure in the barrel delivery unit

Return to place.
Normal retreat distance 270 mm. - 320 mm.

340 mm.

Maximum retreat

distance How to change a gun barrel The gun barrel cannot be removed from the front.

Reloading mode semi-automatic
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Resistance to retreat <800 kilonewtons (kN)

maximum
The service life of the gun barrel is 500 rounds with a normal bullet chamber at normal temperature.
In the ratio of shells: Armor-piercing (AP): Combat grenade

Tank (HA): Bomb (HE) = 4: 3: 3

B. Structural features

Barrel length 6,000 mm.

Ready gun barrel length 6,350 mm.

assembly machine

Location of gun receiver hub 626 mm at the rear end of the gun cradle and

40 mm below the firing line.

Distance between gun receiver hub and 5! 110 mm.
muzzle end
Distance between gun support hub and tip 1,240 mm.

of the final engine housing
Width of safety plate 593 mm.

Movement of the receiving arm 11.72 mm.

(Dynamic couple arm)

C. Weight
Gun barrel 1,064 kg.
Gun barrel with assembly tools recoil 1,700 kg.
device whole gun 1,906 kg.

(including high road machinery) <2,500 kg.

Armor penetration (AP) 21 kg.

ammunition

Anti-tank grenade (HA) 29 kg.

Explosive (HE) 33 kg.
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2. Basic performance
A. Structural features
The gun barrel is monoblock and uses liquid for cooling.
Then chrome plated on the surface of the gun barrel. The entire gun barrel consists of a final engine housing.
Wedge shaped, end cap, semi-automatic return spring, cylindrical gun cradle, force receiver
Fluid-controlled recoil mechanism, 3 liquid-gas return chambers, and mechanical elevation mechanism with
with a clutch plate to absorb friction and
Two-layer aluminum sheet heat averaging casing
B. Type and weight of bullets
Armor-piercing round (AP) 734 kg.
Anti-tank grenade round (HA) 19 kg.

Explosive shell (HE) 23 kg.

C. Initial speed and pressure in the chamber.

Armor-piercing bullet (AP) Initial speed at normal temperature y1,730 m./sec.
Ported pressure from copper compression meter.
At normal temperature ¥ 470.4 megapascals (MPa)
Anti-tank grenades (HA) Initial speed at normal temperature ¥905 m/s
Ported pressure from copper compression meter.
At normal temperature y294 megapascals (MPa)
Explosive shell (HE) Initial speed at normal temperature y850 m./sec.
Ported pressure from copper compression meter.
At normal temperature y343 megapascals (MPa)
Guided weapons fired from gun barrels. Initial speed at normal temperature Y470 m/s

(Gun-launched missile) Ported pressure from copper compression meter.

At normal temperature y60 megapascals (MPa)
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D. Power of destruction

1) Armor-piercing bullet (AP) (at normal ambient temperature)
Able to penetrate uniformly rolled armor plates up to 600 mm. thick at an angle of 0° at
Distance 2,000 m.
2) Anti-tank grenades (HA)
Able to penetrate rolled uniform armor (RHA) plates 180 mm thick / at an angle of 68°

at a distance of 2,000 m.

E. Dispersion range of bullets at a distance of 1,000 m (the error value that may
can happen)

Armor-piercing round Distance x Direction ¥0.30 m. x 0.30 m.

(AP) Anti-tank grenade round (HA) Distance x direction y0.30 m. x 0.30 m.

Explosive shell (HE) distance x direction ¥0.30 m x 0.30 m.

3. Failure process of barrel life

With the number of bullets being fired increasing causing some changes to occur, for example,
initially cracks (mesh-like cracks), pits or chipping of the surface
Chromium plating appears in the barrel cone area. The next step is to cause damage.
Continuously developed When approximately 200 rounds are fired, the hole erosion will occur.
appears more and more erosion bands appear on the bullet control cone. and there is a trend that
Erosion on other barrel surfaces will develop. There will be severe cracks and
The mesh-like cracks are increasing. Even erosion marks that are chips or flakes will
Commonly appears on non-chrome-plated surfaces. from the development of erosion marks on the surface of the hull
These gun cameras Makes the mechanical capabilities such as the initial velocity at the muzzle and the pressure.
in the gun barrel will gradually decrease. Makes the accuracy of shooting accurate. (Dispersion symptoms in correct shooting) will

gradually decreases, eventually the trajectory of the external bullet will become abnormal. At this stage the gun barrel loses its capacity.

Normal cycling ability is lost and the barrel must be changed.
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4. Criterion of barrel life. A gun barrel will reach the end of its
useful life and the following facts will appear: a. Armor-piercing (AP) bullets'
initial velocity will be reduced by 3.8% and the initial velocity of the bullet will decrease by 3.8%.

Anti-tank grenades (HA) and high-explosive shells (HE) will be reduced by 2.9%.

B. The accuracy distribution range for the target at a distance of 1, 000 m is reduced to a level
where the tolerance is probable. Both distance and direction will be more than 8 times that of the boat.

Normal gun camera

C. Some abnormalities in the bullet's behavior appear continuously (not less than 2 - 3 rounds),
for example: Armor-piercing (AP) rounds enter the target in a sideways fashion. or breakage occurs and the
safety latch of the exploding fuse (HE) cannot be released in accordance with The time or explosion that
occurs when a bullet exits the barrel of a gun, etc.

D. The barrel tube wears causing the barrel diameter to increase by 3.4 mm at the 25 mm

position. . The front of the bullet pressure cone.
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Part 3
Basic structure and working principles

(STRUCTURAL AND OPERATION PRINCIPLE)

1. Basic structural composition The main components of a cannon
include (see Figure 1): barrel, housing. Machine turns off
Buttstock, heat exchanger, recoil receiver, barrel retracting unit, gun cradle, panels

safety, elevation mechanism, gun recoil contact switch, and on/off contact switch

The final machine rod is complete with steel to cover the ground for delivery.

= — idl

| Enlarged view of the final engine housing assembly.
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1. Gun barrel 7. Safety panel

2. The buttstock 3. The 8. High way mechanisms

heat exchanger casing 4. 9. Contact switch of the final closing machine.

The barrel return unit 5. The 10.  Reverse contact switch

recoil device 11.  Soil peeling machine

6. Gun Cradle

Figure 1. Basic structure of main gun
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A. Barrel assembly (see Figure 2)
The barrel of a gun is responsible for releasing and guiding the flight of bullets and determining
Initial velocity at the mouth of the gun barrel The main components of a barrel include the barrel, housing.

buttstock, residual gas drain pot, connecting ring, ammunition tray, and gun mount

travel

1. Gun barrel 4. Travel gun mount
2. Residual gas drain tank 5. Bullet tray
3. End engine housing 6. Switch, contact of the engine housing, end closure.

Figure 2: Barrel
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B. Breech block with semi-automat (see pictures 3, 4)

The buttstock is used to cover the end of the gun barrel. Makes it possible to shoot and withdraw.

Clay casings can be sent after firing. The finalizer bar is a wedge-shaped bar consisting of a bar clamp device.
Finalizers, trigger mechanisms, safety devices, landing gear, finalizer rod opening and closing devices.

Semi-automatic, steel casing retainer and ammunition tray set.

N
\

1
5
9
1. Semi-automatic 7. lItchy bird
equipment 8. End machine stop rod
2. Pedal 3. Lower casing 9. Anti-shock pad

4. brace Upper casing brace 10 Crankshaft with fixing pin
5. Steel shaft holding the 11. Manual closing lever

sleeve 6. Rod shaft

Picture 3: Finishing machine bar (Breechblock)
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1. Trigger device 2. Set of bullet trays

Figure 4: Finishing machine bar (Breechblock)
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C. Thermal sleeve

A heat shield is a set of sleeves used to protect the barrel.

The gun is bent due to the effects of uneven heating from the sun or wind and rain, and helps

Increases the possibility of a correct shot. Constructed from two layers of aluminum sheet and assembled into
six sections. Each section is secured by a bolt to the outside of the barrel and supported by a silicone backing.
To prevent sliding forward and backward while shooting. Thermal casing has 5 parts. On the front there is a

bolt that is attached to the top of the gun barrel and there is a drainage hole on the side. bottom

The protection efficiency of the average heat shield is not less than 60%.

14627 3 8 94 10511112 13

1. Positioning ring 8. Third steel strap

2. Sheath the part 1 9. The 5th steel strap
3. Casing part 2 10. Steel strap number 6
4. Casing part 4 11. Steel strap number 7
5. Casing part 5 12. Steel strap no. 8
6. Steelstrap 7. 1 13.  Sheath part 5
Steel strap 2 14. Fastening sleeve

Figure 5 Thermal shroud
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D. Reverse force equipment (Counter-recoil devices)

A recoil device is a set of components that provide flexibility between
Gun barrel and gun cradle set The device absorbs most of the recoil of the kinetic energy to stretch.
Recoil time between firing the gun cradle Reduce the force acting on the gun cradle and store.
save some of the energy and allows the part that receives the recoil force to return the gun cradle to its original position in
The final step in stopping the retreat.

1) The gun barrel returns to its place. (Recuperator) (see Figure 6)

The barrel returns the barrel to halt the recoil of the device as it recoils.

rear and return the returning device to its original position before firing and maintaining
the original position. The barrel return unit consists of an outer cylinder, a cylinder

Medium, inner cylinder, leak stopper, return rod assembly and opening/closing device

1. The gun returns to the outside.

4. Leak-proof stopper
2. Center Cy“nder 3. Inner 5. The gun delivery rod assembly returns to its place.

cylinder 6. Open-close equipment

Figure 6: The gun returns to its place. (Recuperator)
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2) Recoll brake (see Figure 7)
Working of the recoil cylinder: The recoil cylinder receives kinetic energy.
Mainly, it controls the reverse movement of the equipment, which allows the recoiling part to be stopped.
within a certain distance. and can stop the launch barrel from returning to its position during the final stage of the launch.
Returns the barrel into position for a stable, smooth stop.
The recoil device consists of a recoil cylinder (1), an adjusting rod (2), a recoil rod with a piston (3), a

fluid control unit (4) and Leak-proof stopper (5)

1. Cylinder receiving recoil force 2. 4, LIC]UId control unit

Adjustment lever 5. Leak stopper

3. Recoil shaft with piston

Figure 7: Recoil brake cylinder

J. Cradle (See Figure 8)
The gun cradle is attached to the gun turret with gun receiver hubs on the left and right sides (2
and 3) used for connection. Gun barrel screen The recoil device and safety panel are combined, making the gun

Can spin around in the vertical direction using a high-way mechanism. (or with a control cylinder

electric hydraulic)
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The gun cradle has a cylindrical structure and is combined with the barrel.
To fire, the front and rear platforms of the gun cradle guide and direct the gun.
The chamber is used to absorb the recoil force and return the barrel into place. The recoil force is transferred to the gun turret
through the gun receiver hub, receiver plate (4), and the hydraulically controlled oil cylinder receiver plate. (5) is connected to the left side.
of the gun cradle and install a parabolic gear tooth plate. The coaxial machine gun mounting base (6) is connected on the right side.
of the gun cradle. The top of the gun cradle has a positioning wrench and an oil supply pipe for the gun receiver hub.
Both, at the bottom end, are provided with a mounting bracket with two holes for installing the gun return plunger and
Stem receives recoil force The receiver at the front is used for mounting the gun shield. At the rear, a protective plate is installed.

Impact to reduce the force acting between the buttstock housing and the gun cradle when the barrel assembly is back in place.

1. gun cradle housing

5. Platform for receiving electric hydraulic oil cylinders.

2. Left gun receiver hub 3. 6. Coaxial machine gun mounting platform

Right gun receiver hub 4. 7. P05|t|on|ng WrenCh

Receiver stand

Figure 8: Gun cradle (Cradle)
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F. Safety panel (Safe guard) (Figure 9)

Safety panels are installed to protect the crew during firing and are used for Install steel, soil casing

and other minor equipment. Includes right, left and bottom mounting

plates. Both side safety panels

The side is attached to the rear of the gun cradle with a positioning pin and retaining pin.

On the safety panel, a muzzle fluid inspection chart, elevation gauge, firing safety device, and cradle
closure device are installed. buttstock, manual trigger, electromagnetic trigger device, steel balance plate, measurement
device The gun's recoil, electric motor mount, and trigger lever are safety devices mounted on the right side of the
safety panel. Two-position trigger device The lock and unlock buttons on the safety device are used to lock the manual

trigger.

1. The plate for checking the amount of liquid in the gun barrel is returned to its place.

2. Altitude gauge 3.

Safety equipment for firing 4.
Device for closing the buttstock 5.
Manual trigger 6. Equipment

The trigger is released using an

electromagnet. 7. The steel

plate that balances the gun. 8. The gun's

recoil measuring device. Figure 9: Safety panel (Safeguard)



Machine Translated by Google

34 Chapter 2

G. Gun recoil distance measuring device (Recoil contact) (see Figure 10)
The recoil sensor is used to signal the position of the camera's retract and launch.
Return to get the gun control system. so that the cannon could be hydraulically locked during firing. It is

mounted on the right side of the safety panel and consists of a housing connector, a cover plate and

Pedal axle

1. Pedal axle 3. Closing plate
2. Housing connector,

Figure 10, gun recoil contact device (Recoil contact)

H. Breechblock contact (see Figure 11)
The finalizer bar detector signals the position of the finalizer bar.
end in the open and closed positions to the control system of the autoloader so that
Automatic reloading works. Consists of housing connection plate, cover plate and shaft assembly.

The stop plate is mounted on the left safety panel.

1. Stop plate shaft set 3. Cover set

2. Housing connection plate

Figure 11 Breechblock contact detector
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I. Elevation mechanism (see Figure 12) Elevation mechanism is used
to work together with the gun and provide an elevated angle. of course, to the cannon
by hand. Mounted on a mounting base inside the turret. The main gear of the device engages It is

attached to a curved gear tooth plate mounted on the gun cradle. It consists of a gear turning device,

6. Housing

1. High angle mechanical switch box 2.

Manual gear turning lever 7. Drive gear shaft

3. Gear turning lever position change switch 8. Worm gear
4. Gear drive 9. Worm gear shaft
5. Housing cover,

Figure 12. Elevating mechanism.
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2. Basic principles of shooting a cannon (Firing principle of gun) A

cannon is a special mechanical device that uses earth as the driving force. When loading ammunition
and The soil is sent into the fire chamber. The buttstock covers and seals the barrel during firing. The fuse at
the end of the casing is fired with an electric or mechanical trigger. Then the clay expands The explosion is
sparked by the impact of the goblet. Causes the soil to burn immediately, causing clusters. The large amounts
of high temperature and pressure smoke produced by the burning of soil Then go and push your child. The
bullet moves away from the barrel at a high initial velocity. and sailed out into the air. The preset direction hits
the target. When the bullet moves through the barrel The gun is fired, the recoil device receives the recoil force
and returns the gun to its position by controlling the recoil mechanism. Before the recoil mechanism transmits

The gun returns to its place. The final unit bar will open automatically. automatically and the soil casing will be

pulled out. When the next bullet is loaded into the chamber, The finisher closes the end of the gun's barrel,

starting a new firing cycle.

soil )

1. Ground cover 5 gy et body Figure 13

Basic principles of shooting a cannon (Firing principle of gun)
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3. Basic principles of semi-automatic operation (Operation principle of semi-automat)
Before starting to fire the first shot The finisher bar must be opened manually. In this case, the finisher bar
leaf springs will be compressed. Causes the accumulation of force to close the final machine rod.

When the casing is loaded into the chamber, the edge of the casing rear plate pushes on the edge of the casing hook.

The casing retainer allows the casing hook to release itself from holding the edge of the casing. Then turn the machine off.

The end will close automatically with the force of the end closing forceps.

while firing a cannon The recoil receiver receives the recoil and returns the gun.
into place under the control of the recoil mechanism. When returning the gun to the designated distance The stop on the
gun cradle contacts the plunger of the semi-automatic device. and send the gun back into place.
Next, the end cap springs are compressed again to accumulate force for closing the end cap.
Finally, the connecting rod allows the drive shaft, drive shaft connection and shaft shaft to open the rods. Closing machine
Rotate, which causes the shaft to open the end cap shaft to rotate and cause the end cap open shaft to open. Opening the
automatic finisher bar ends. When the final actuator bar is fully opened,
The casing retainer holds the empty soil casing out with the casing hook. The stop on the gun cradle will
Release the plunger by the force of the semi-automatic mechanical actuator. When the plunger returns to the cannon, it is fired.
Return to normal position. When the next bullet is fired and the gun retreats a distance

The transmitter of a semi-automatic machine will, of course, release the stopper to return to the operating position.

Normally by the force of the spring, the beam receives a torque in preparation for returning the gun and opening the rod.

The machine ends next.
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1. Leaf spring cover 5. The shaft opens the shaft of the final machine.
2. Tweezers close the end machine bars. . )
6. Transmission shaft connection set

3. Transmission 7. The shaft opens the shaft of the final machine.

shaft 4. Final engine rod 8. Final engine rod opening lever

Figure 14 Basic principles of semi-automatic operation (Operation principle of semi-automat)

4. The recoil cycle - returns the gun to its place. (Recoil-recuperation cycle)
Under the control of the recoil cylinder and the return cylinder, the cannon retracts.
after going within the specified distance And when the recoil distance of the gun is reduced in some way, the receiver
The recoil force of the cannon returns the gun to its normal position before firing. during movement
Backing the recoil unit will cause the recoil cylinder to move. and the oil absorbs the recoil force within the tank

The force is injected through holes arranged in a circle between the connecting rod and the force reduction ring, causing

Irreversible conversion of reversing kinetic energy into thermal energy. Meanwhile

The gun returns to its position, having reserved some of its recoil power. When the backward movement of

When the gun is finished, the recoil assembly returns the gun to its normal position before firing with the help of a

The energy stored in the barrel returns the gun to its normal position.
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5. Firing mode: The fuse of the

bullet has two systems: igniting with
Electricity and firing with a firing pin And there are two modes for controlling
fire: a. Electric firing (Electric firing)
Electric Fire Mode: The firing cycle is controlled by the trigger switch button located on the
trigger. The gunner's controls and a trigger switch on the lever allow for manual
elevation of the gun. During the detonation Electricity flows from the power distribution box

located underneath. of the safety panel, electrical contact pads, contacts on the final engine housing and the

conductors that forwarded to the tip of the firing pin. When the electric current reaches the ground breaking

screen, it will be ignited.
B. Mechanical firing

Mechanical trigger mode has two methods of operation: electromagnetic trigger and electromagnetic trigger.
or by force of the hand

Electromagnetic trigger: In this mode, it is operated by using the trigger switch button on the
The gunner's control lever or trigger switch button on the handgun provides manual control of the trigger circuit.
Open or close the switch position. During the detonation Electricity flows from the power distribution box that
bottom of the safety panel to the electromagnet. The electromagnetic contact head then pushes up on the
sliding plate. The sliding plate pushes against the transmission shaft. Push the pedal up into the groove in the
rear end rod. Move with the connecting rod and sliding plate. Then the lever will move from the shallow groove
to the deep groove, causing the firing pin to rise to hit the gun and break it under the pressure of the gun. firing
pin tweezers Electromagnetic triggering is a secondary triggering method that is achieved by changing Electrical
energy is converted to mechanical energy in the event of a failure of electrical firing.

Manual trigger: Push the safety lever from the locked position to the unlocked position. Then pressing
down on the trigger with your hand will cause the slide to push against the trigger lever causing it to move. The rod
connecting rod in the final engine rod moves to push against the transmission rod. Then the transmission lever will push
the rocker. The gun should move out of the shallow trench into the deep trench. Makes the firing pin float free and be able to run and hit.

The impact cup breaks under the pressure of the firing pin spring.
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1. Manual trigger 6. Pedals connected to the bird's rods
2. Sliding plate 7. Bird's Gun

3. Transmission shatt 8. Firing needle

4. Pull the trigger. 9. Electrical power distribution box

5. Transmission shaft 10. electromagnet

Figure 15: Mechanical firing mode
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6. Basic operating principle of residual gas drainage boiler (Operation principle of bore
evacuator)

The residual gas drain pot is for removing soot residue left during firing. This is to prevent
soot from entering the turret when the end cap is opened. To reduce the concentration of The carbon
monoxide gas inside the turret is reduced. In addition, the residual gas vent helps eliminate light. The
chamber is created during firing and vents soot from the gun barrel to adjust.

Conditions of inspection and firing

During the shooting After the bullet passed through a hole drilled in the wall of the gun barrel,
some soot was released. It is taken into the gas vent pot through a hole in the gun barrel and pressure
builds up inside the vent pot. After the bullet passes the tip of the gun barrel, the pressure of the soot
inside the barrel drops rapidly, causing the soot cloud to Accumulated smoke In the vent pot, gas is
sucked into the barrel through a hole in the barrel tube wall. create space Negative pressure rises from
behind the soot cloud, which flows at high speed through holes in the wall of the barrel tube. The result
is That is, the remaining soot clouds inside the gun barrel are collected and pushed out.

from the barrel

The period of time for the soot clouds in the residual gas venting pot to flow out will take longer. The

time period for the results to occur will follow. Even though it takes longer than the time it takes to open a bar.

Machine for closing and securing sleeves at the same time The outflow of the vapor stream group not only pulls

The soot from the holes in the walls of the gun's barrel all but disappeared. But it also draws in soot from the inside of the fort.

For example, a residual gas vent can cause the air inside the gun turret to escape.

It is pure and also helps prevent flames from returning into the turret.
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I The bullet inside the gun barrel.
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Figure 16: Basic operation of the residual gas evacuator (Working principle of bore evacuator)
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7. Basic operating principle of the thermal average sheath (Operation principle of thermal
sleeve)

The heat sink for the tank gun was divided into 6 parts. Part 2, Part 4, and 1. Part
Part 5 formed the frame. Built with two layers of aluminum sheets, the third part is a sheet.
Single-layer aluminum and section 6 is a single-layer aluminum sheet in the shape of a cone. Thermal average casing
It is a metal alloy of heat insulators and heat conductors. When the temperature is not
Evenly caused by sunlight, wind or rain, etc. acting on the outer surface of the sheet.
Aluminum Heat is first conducted on the outer surface of the aluminum sheet. Then the impact
Heat is reduced by the silicone rubber sheet. and the air between the aluminum sheets

When heat is applied to the inner aluminum plate, the heat is distributed evenly.
by conducting the heat of the air and the inner silicone rubber sheet. Finally, the temperature on the surface of the vessel
Scopes are averaged evenly. and causing the deflection of the gun barrel to decrease and the possibility

The accuracy of the first shot is higher.

1. Gun barrel 4. Air cavity
2. Inner aluminum sheet 5. Insulation layer
3. Outer aluminum sheet 6. Sunlight and wind or rain that have an effect after shooting.

Figure 17 Basic operation of the thermal shroud (Operation principle of thermal shroud)
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8. Elevating and balance of gun

The self-balance of a tank gun is related to the gun receiver. which can happen by adjusting
Balance the weight When the gun angle is set to 0° and one high-explosive round (HE) is loaded in the chamber. The
time period for the gun to be unbalanced shall not be greater than 29.4 Newton-meters (N-m). In this case, the operation of

The machine provides manual elevation or gun elevation and depression control with a system.

Maintaining balance makes it easier and freer.
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Chapter 3

Fire control system (FIRE CONTROL SYSTEM)

Episode: General mention (OVERVIEW)

The fire control system uses a direct control scheme combined with aiming.

Auto, using built-in scope and navigation This increases the ability to check.
Battlefield situation during day/night, target search, aiming at target

Auto, using video footage from the scope and shooting at moving targets while the vehicle

Mobile The system consists of a gunnery scope secondary system, a control computer secondary system.
Firing (FCS Computer), Gun Control System Secondary System and Commander Scope Secondary System
The features of the gunner's scope and the operator's scope are the ability to
Autonomous stabilization, allowing images to be seen through the gunner's scope and the operator's scope.
Stable under conditions where the tank is moving on rough terrain in bumpy terrain.
The operator's scope secondary system can be used to scout/search for targets on the battlefield,
360 degrees, targeting the gunner. and can control the cannon and shoot at the target.
with direct control over the gunner when necessary.
The gunner controls the line of sight (LOS) via the control stick and the gun moves.
Follow along the line of sight. After the gunner aims at the target and fires a laser rangefinder, The fire control
system (FCS) computer randomly selects variables that affect the ballistics, calculating the values.
The shooting angle includes both the elevation angle and the direction of the trap angle. and automatically orients the gun in the

correct position. Then control the fire using the firing window once the cannon reaches the firing position.
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The system also provides the operator and gunner with a visual and fire control display.
The crew can monitor the battlefield and aim at targets through the display. and control Shooting The
shooting display and control can display the optical image and video of the Thermal images or system

data can be viewed. This allows the crew not only to use the sights of the scope in You can not only

monitor, but you can also use the monitor to monitor and aim or fire.
The crew may use a number of options based on the battlefield situation and preferences.
You can also use it personally.

The system can independently produce stable video images for island aiming when the

gunner issues an automatic island aim command. The fire control system enters automatic island
aiming mode. to quickly capture and lock on to your target. Measure the distance of the target to be

shot. Adjust the shooting angle in the height and trap angle in the

direction with speed and accurate shooting results The optical field of view (FOV) of the
gunner's scope has variable magnification. 1 as used in monitoring the battlefield scene.

Continuously, there is also The system also comes with an automatic detector for

correcting shooting errors. The fire control computer can also process various data. Any other To
reduce the impact from Various environmental

factors that happened in the shooting Normally, the primary function of the system is to
operate in the mode. Controls fire using visual-stabilization (IS) and can also operate in fire control
mode. The fire control system provides a secondary sight for controlled fire using a simple fire control

system (SFCS (simplified FCS)). Regular standard The scope fires manually.

The secondary gun control system allows the gun barrel shaft to maintain stability at a
specified angle and also eliminates the effects of roll and vibration. of the vehicle. At the same time,
the cannon can be controlled both in height and in direction to bring the gun into a new position

without Using the control stick of the crew to control
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The gunner's and operator's scopes can work together with the thermal imager, allowing Can shoot
both during the day and at night. The system is
also responsible for controlling the fire and guidance of missiles fired from tank guns. Against

stationary or moving targets in fire control mode with the Stability System (IS).

From the gunner's station
The system also provides an uninterruptible power supply (UPS) to ensure optimum performance.

Power source when the tank's power supply system malfunctions The backup power supply system can supply

power to the thermal imaging system and the operator's sights for a period of not less than 15 minutes for use in

Surveillance and search for targets
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Part 2
MAIN PERFORMANCE DATA

1. Firing modes of FCS
A. Visual Fire Control Mode — Maintains stability (IS) of the gunner during the day/

nighttime

B. Day/Night Gunner's Normal Fire Control System (SFCS) Fire Control Mode

C. Automatic aiming fire control mode of daytime scope/thermal imaging scope.

D. Day/night mode for controlling fire over the operator's gunner. E.

Semi-automatic electric fire control mode (not using stabilization system)

2. Operation when changing modes Fire control (Firing mode changeover
function) A. Firing with the computer set to normal fire control mode (SFCS):
1) The heading angle of the system is controlled by semi-autonomous electric
propulsion (not using stability control) and manual
elevation control is used. 2) The heading angle of the system is controlled Semi-
automatic electric drive (not using maintain stability) and use high angle control with electric propulsion (not using
maintaining balance)
3) The direction angle of the system is controlled by a stability control system.
Automatic and uses high angle control with the drive of the stability system.
4) The operator's control over gunnery mode works by driving angles. Direction
and elevation of the gun with a stabilization
system. B. Fire control mode by setting the computer to picture mode — stabilize.

Balance (1S):

1) Controlling the gunner's fire with visual-stabilization (IS) mode.
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2) Automatic aiming control mode can be accessed in visual mode -
Maintains stability (1S) of the gunner only.

3) Fire control mode above the commander's gunner can enter and use the mode.
Operate the gunner in visual-stability mode (IS) or normal fire control mode (SFCS).

4) The gunner can use the thermal imager in all fire control modes.

Mentioned above
5) The gunner uses the secondary scope's sight lines to fire as desired using

Change the Field of View (FOV) switch on the secondary gunner's scope.

3. Firing response times

Control with stability control system in both direction and height angle S - S in mode
Image - Maintain balance (IS) : Takes time (t) y 5 seconds.

Direction angle control with stability control system - manual height angle control S - M
in visual mode - stability control (IS): takes time (t) ¥ ¥ seconds.

Manual angle and elevation control M - M in Image-Stabilizing (IS) mode:
Take time (t) y 10 second

Manual control of direction angle and elevation angle M - M in automatic island aiming mode: takes

time (t) ¥ ¥ seconds.

4. Gunner's first-round-hit probability

Controlled by the S - S stabilization system with armor-piercing bullets (AP) connected to the front.
of a target size (2.3 x 2.3 m.) at a distance of 2,000 m.: Probability of hitting correctly (P)y68%

Direction angle control with stability control system - manual altitude control S - M
(gently) with armor piercing (AP) bullets connected to the thigh. The target size (2.3 x 4.6 m.)

Distance 2,000 m.: Probability of hitting correctly (P)y68%
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5. Accuracy of the gun when using the stabilization system (Gun-stabilizing accuracy)
Accuracy of the gun when using the stabilization system in the directional angle: 1.5 mm

Accuracy of the gun when using the stabilization system at high angles: 0.8 mm.

6. Measuring distance with laser (Laser range finding)
A. Measuring distance with a gunner's laser.

Range: 200 m. — 9,900 m. under standard conditions in the laboratory;
200 — 7,000 m under normal environmental conditions (except when it rains, fog and sandstorms) Distance

measurement accuracy: y10 m.

Frequency of firing the laser beam to measure repeated distances: 10 times/minute
Emergency distance measurement: 1 time/3 seconds, continuous 10 time
distance measurement Non-parallelism in the axes of the laser scope and daylight scope: ¥ 0.3 mm
Horizontal resolution: 40 m.

Actual distance measurement rate: y 98%

Selecting the measurement target: First/Last

Service life 10,000 b. time
Measuring distance with the operator's laser.

Range: 200 — 9,900 m. under standard conditions in the laboratory;
200 — 7,000 m under normal environmental conditions (except when it rains, fog and sandstorms) Distance

measurement accuracy: y10 m.

Frequency of repeating the beam to measure distance: 10 times/minute
Emergency distance measurement: 1 time/3 seconds, continuous 10 time
distance measurement Non-parallelism in the axes of the laser scope and daylight scope: ¥ 0.3 mm
Horizontal resolution: 40 m.

Actual distance measurement rate: y 98%

Selecting the measurement target: First/Last

Service life § 10,000 time
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7. Visible light fovs of gunner' sight

a. Main camera field of view (FOV): 6 x 10° to 10 x 6° can be changed
all the time

B. The pupil, or diameter of the light ray that passes through the lens of the eye and enters the eye (Exit pupil):
7.2—-4.6 mm.

C. Eye comfort distance (Exit relief): 24 mm.

D. Diopter adjustment range: -5~+3 D
E. 1 x Width of lens film (vision block): 1 x 20° x 45°

F. Camera scale line illumination: Yes

G. Gun barrel reference point system: Yes.

H. Magnification power of auxiliary sight: 6 x 10°

8. Field of view of the commander's sight (Fov of commander's sight).

A. Field of view and magnification: 6 x 17°, 10 x 6°

B. Diameter of the light ray that passes through the lens and enters the eye or aperture (Exit pupil):

5mm. x 3 mm.

C. Eye comfort distance (Exit relief): 24 mm.

D. Adjustment range for the lens cap: -5 to +3D.

9. Work on automatic range adjustment of the gunner, scope of adjustment and
(Gunner's automatic range-setting function, scope and accuracy )
A. Direction adjustment range (Scope in azimuth): y 25 mm.

B. Accuracy: The average deviation is not more than 0.21 mm.

C. Scope in elevation: 0 — 60 mm.

D. Accuracy: The average value of the deviation is not more than 0.21 mm. At 0 — 30 mm, the

average value of the deviation is not more than 0.21 mm. More than 0.32 mm at 30 — 50 mm
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10. Automatic sensors

A. Target angular velocity sensor
Directional measurement range (Range in azimuth): - 20 millimeters/second to + 20

mil/second

Accuracy: Measurement error yy y0.16 mm/s at
Angular velocity y y 5 mm/sec. Measurement error yy yy 3% at speed.
Angular y > 5 mm/sec.
B. Turret azimuth angle measuring device
sensor)
Measuring range: 0 — 360y
Tolerance: y0.5°

C. Charge temperature sensor
Measuring range -25yC to + 60yC

Accuracy: Tolerance y3°C

D. Weather measuring device (Meteorological sensor)
Crosswind range: -20 m./sec. to
+20 m./sec.

Accuracy: Error y1 m/s

Air temperature measurement range (Air temperature
range): -40 to + 70°C

Accuracy: Tolerance y3°C

Air pressure measurement range: 1,100
— 600 millibars (mbar)

Accuracy: Tolerance y30 millibars
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E. Measurement of tilt angle (Tilt sensor)

Measuring range: - 250 to + 250 mm

Accuracy: Tolerance y+8.5 mm.

11. Manual setting function
A. Selection of bullet type: AP1, AP2, HE, HA and MG.
B. Soil temperature: -39°C to +69°C in the lowest region of Area 1¥S

C. Air temperature: -39°C to +69°C in the lowest region of Area 1.9
D. Lateral wind speed: -20 m./sec. to + 20 m./sec.
E. Altitude (atmospheric pressure): 0 — 7,000 m.
F. Accuracy of barrel velocity: 1 — 9 grades in the lowest range of
Area — 0.5%
G. Manual distance adjustment: 200 m. - 4,000 m. in the minimum range of 10 m.

H. Synthetic correction: for all 4 types of bullets in the lowest range of the range

Yy 10 mil

12. Resolving range and accuracy of computers (Resolving range
and accuracy of computer)

Distance correction: more than 200 m and more than 4,000 m.

Correction: Tolerance y0.1 mm for explosive shells.

Anti-tank (HA), tolerance 0.2 mm at distance 3,000 — 4,000 m.

13. Adjusting the reticle and the stability of the reticle's zero line. (Boresighting

zero stability of los (line of sight))
A. Adjusting the sight line Boresighting
The datum of the barrel axis shall be used to adjust the reticle of the gunner's scope.
Shoot and the operator's scope at a distance of 500 — 2,500 m.
B. The stability value that is the center of the line of sight. (including tolerances that are

Center of the barrel spool)
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After installing the fire control system on the tank. Adjust the gunner's scope. (main
scope), thermal imaging scope, target tracking unit and operator scope to 0.4 mm, and secondary scope.
of the gunner to be at 0.6 mm.

14. The accuracy corresponding to the reticle line with the gun. (Synchronizing accuracies
of los with gun)

Deviation in the alignment of the reticle of the gunner's main scope.

Shoot and your scope

The operator and gun line must be within 0.32 mm of the angle — 6y to + 14y and

The gunner's secondary scope is 1.06 mm.
15. Frequency range that allows firing while moving (Permissible firing)
frequency while moving)
Frequency allowed for firing while moving: >0.5 Hz
16. Effective working conditions and effective island sighting range

Efficiency (Effective operation condition and effective range of auto -tracker)
A. Effective working conditions
Target difference in normal visible light conditions: ¥ 0.05

Visibility under illumination: 500 — 10,000 lux (Lx)

When multiple similar targets are captured on the screen and are not suitable for

Automatic target capture mode is used. Change the automatic island aiming mode to

Targeting yourself

B. Effective distance: 500 m. — 2,200 m. in normal light (TV) mode and

500 m — 2,000 m in Thermal Imaging (Tl) mode

C. Aiming Speed: The maximum angular velocity of the target aiming in the direction

Not less than + 20 millimeters/second
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17. Image display and operation for correcting zero adjustment in shooting mode with

Island aiming (normal light and thermal image) (Screen display and zero correction
function of auto-tracking firing mode) (Visible light and thermal image)

Reticle line, rectangular frame in auto capture or inner circle frame
Capturing images manually

Automatic measurement/manual measurement — Laser (L): AM__

Tracking gate sighting frame - RD

Range beyond the island's aiming range: Over-range - OV

System malfunction Fault - F

Bullet type - AP (HE HA)

Range - D: yyyy (m.(m)) Aiming

deviation — X-axis: 0.0 (mil)); Y axis: 0.0 (mil)

18. Functions of auto-tracking mode

A. Aiming for islands under normal light

B. Aiming the island using a thermal image

C. Aiming for the island manually

D. Manual distance measurement control
E. Use the “Far” remote capture window.

F. Use the “Near” close-up capture window.

G. Fine-tuning targeting

19. Characteristics of the operational capability of the thermal image (Operation
performance features of thermal image)

A. Effective working conditions
Under normal weather conditions during the day and night Except when it rains,

Snow, fog and sandstorms This will make it easier to work with the thermal imager in all weather conditions.

normally effective
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B. Effective conditions of the inspection distance
Target detection distance: 8.3 km.
Target recognition distance: 3.3 km.
Distance to distinguish targets: 1.8 km.
C. Vision range
Wide field of view (Wide FOV): 9.0 x 6.75°
Narrow field of view (Narrow FOV): 3.0° x 2.25°
The area is expanding with electronics (Electronic magnification).
»1.50%1.12°
D. Time to prepare for use of the thermal imaging scope.
The time from turning on the thermal imager until it can be used normally.
Should not exceed 11 minute

E. DC power supply voltage: 22 — 29 volts (V/DC).

20. Control of the gunner's alignment over the commander's gunners and their location.

Target (Commander's override gun-laying and target designation)

The operator can control the cannon and fire above the gunner. When the operator

Set the target location for the gunner. The turret accepts control from the operator over the gunner to

Rotate the turret to a new target. It will automatically stop after reaching the target. In this case, the

designated target will be within the shooter's field of view.

21. Displaying information in the operator's scope and the gunner's scope.
(Information display in commander's and gunner's sights)

A. Gunner's scope: Target range and fire readiness indicator.

B. Operator scope: Displays the azimuth angle value (“Azimuth angle value”).

Distance measured by laser (“Laser range”), selection of “First/Last” laser distance measurement and information

Shooting “Ready”
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22. Max. gun laying speed in

azimuth)
A. Maximum speed of orientation of a semi-automatic gun: angular velocity (V)
y30 y/sec.
B. Maximum gun orientation speed in normal control mode SFCS: ymax y 30 y/
second
C. Maximum gun orientation speed in IS stability mode: ymax y 30 y/
second

D. Maximum gun aiming speed in fire control mode over the operator's gunnery:

ymax. y30 y/sec . 23. Max.

gun aiming speed in

azimuth)

A. Maximum speed of orientation of a semi-automatic gun: 15y/secondy ymaxy 9y/

second

B. Maximum gun orientation speed in normal control modeSFCS: 15y/sec y

ymaxy 9y/sec C.

Maximum gun orientation speed in IS stability control mode: 15y/ secondsy

ymaxy 8y/sec 24. Minimum speed

for automatic orientation of the gun in various control modes. Angular
velocity (y)Minimumy 0.05y/sec 25. Maximum

speed for gun orientation at high angles in various control modes.
Angular velocity (y)maximum=5 — 7y/sec . 26.

Minimum velocity for gun orientation at high angles in various

control modes. Angular velocity rate (y)Minimumy 0.05y/second
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27. Transition process

A. Horizontal transition, time spent in normal fire
control system (SFCS) mode at Maximum aiming (9 - 15y/sec) at an

angle of 50 mm using 0.5 - 2 swing cycles. B. Vertical transition.

Time spent in Normal Fire Control System (SFCS) mode for movement
From a loading angle of 10y at an angle of 50 mm using 0.5 - 4 vibration cycles.
28. Stiffness

Vertical stiffnessNormal control modeSFCS: constant gravitational force (G)

y 415 Newton-m/mil(N-m/mil)

29. Stability value (Stable moment)

Maximum vertical stability value: y 2,540 Newton-m. (N-m)

30. Angle limiting function A. Before the gun reaches the mechanical
limit positions of elevation and depression angles in firing mode. Normally in a fire control
system (SFCS), the angle limiter operates to cut off the elevation and depression cycle before the gun
reaches the mechanical elevation and depression limits. In Stability Mode (IS), the angle
limiter is activated to break the aiming cycle in elevation or depression before the gun
reaches the mechanical elevation and depression limits in the mode. Controlled by the

operator, the angle limiter is activated to break the cycle of aiming at high or depressed angles.
31.  Gun drift (Gun drift) A. In normal

control mode (SFCS) (allowing adjustment of drift), drift
The level path will be in the region of 12 mm/min and the vertical buoyancy will be in the region of 12 mm/min.

B. In the IS control mode, horizontal buoyancy is in the region of 12 mm/
min and vertical buoyancy is in the region of 12 mm/min. /minute

c. in operator control mode Level buoyancy will be in the region of 12 mm/

min and vertical buoyancy will be in the region of 12 mm/min.
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32. System safety control

When the driver's inlet/exit cover switch or the gun turret lock switch
is in the closed position. The system in the direction will not work.
33. Ability to adapt the voltage supply (Adaptability of
power supply voltage)
Fire control system The DC voltage from the power source will be used and Can

work normally in the voltage range of 22 - 29 volts.

34. Gun laying function on slope (Gun laying function on slope) When the tilt

angle of the tank is 15y, the directional system can rotate the turret at a speed of

Gun orientation not less than 20y/second

35. Period of use of the continuous fire control system

Limitation on the period of continuous use of the fire control system, 4 hours, none.

Restrictions on use on the battlefield

36. Adaptation to the environment (Environment adaptability)

Normal fire control system operation under temperatures of -25°C to +55°C.
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Chapter 3

Part 3:

Components of the fire control system

(COMPOSITION OF FIRE CONTROL SYSTEM)

The fire control system consists of four secondary systems — the gunnery scope secondary system, the

fire control computer secondary system, the gun controller secondary system and the gun control secondary system.

Commander's scope

number Meaning
code Device name guantity
set cause
1 YV0012A.01 Gunner's Sight (with sliding platform and connector) 1 set
Box for counting time and supplying power to distance meter as well.
2 YV0012A.0102 1
Laser (Laser power counter box)
3 YV0012A.0103 Gunner's scope control box 1
4 YV0012A.0105 Muzzle reflector 1
Protects the gunner's scope head (with sight)
5 YV0012A.0106 1 set
plan)
6 YV0012A.0108 Gun hub mod 1
7 YV0012A.0109 Missile navigation kit 1
8 YV0012A.0113 Thermal Imager (TI) 1
9 YVOO12A.0201 Fire control system computer (with .
Work on aiming the island)
10 YVD012A.0202 Image display and control 2
11 YVDO12A.0203 Weather measuring device (with equipment 1 set
measure)
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number

set

code

Device name

quantity

Meaning

cause

12 YV

0012A.0204 Til

t Angle Detector

13 WMV001.0205 So

il Temperature Detector

14 YV

D012A.0206 Uninte

rruptible power supply (UPS)

15 YV0012A.0207 ba

ckup power supply battery

16 YV

0012A.0208 Turre

2t angle measurement device 17

YV00]

12A.0209 Indoor r

aticle alignment measurement device

18 YV0012A.0210 Ele

ctronic alignment control box Thermal

19 YV0012A.0211

imaging camera signal connection box
(1)

20 YV(

D012A.0212 Systenm management computer (PHM)

21 YV0012A.0213 Gun

barrel position measuring device

22 YV0012A.0215 Fire

> control system wiring

23 YV0012A.0301 Gu

n control box

24 YV0012A.0302

Starting distribution box

box)

25 YV0012A.0303 Gyro se€

—

26 YV0012A.0304 Velocity

rate gyro 27 YV0012A.0307 Control

rod (Cq

nsole) 28 YV0012A

.0308 Electric cylinder

(Electri

c cylinder)

1 set

29 YV0012A.0309 Boostin

g converter
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number Meaning
code Device name quantity

set cause

30 YVPO012A.0310 Motor controller !

31 YV0012A.0317 Gun control system cable (GCS cable) 1 set

32 DCL-7 Electromagnetic clutch (Electromagnetic clutch) 1

33 WS205B-09 Angle limiter 1

34 YTD5-3 Turret motor 1

35 YTD2.2-3 Elevation motor 1

36 YV0012A.04 Operator's panoramic sight &

37 Vehicle documents: quality certificate, etc. 1 set
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Figure 1 : Diagram of FCS structure

31 GUNNER'S SIGHT SUBSYSTEM The gunner's sight
secondary system consists of a gunner's sight. (with base head slide
and connecting rod), laser shot counting box, gunner's scope control box, gun

muzzle reflector, protective cover Camera head gear guard (with flange), gun hub

troubleshooter, missile control unit and the gunner's

thermal imaging sight (TI) A. Gunner 's sight
B. Working
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Figure 2: Outline of gunner's sight The gunner's sight is an

important part of the VT4 tank's fire control system. It is on the left side of the cannon
in front of the gunnery station. There is the field of view of the scope. Daytime and visual range of the
laser rangefinder while maintaining stability. The high-precision inertial aiming mirror is used for battlefield
surveillance, aiming and aiming, and measuring target distance, with precision Relation to the angular

velocity of Moving targets and their relationship to the gun's position and reticle. The gunner's scope can

be used. Create a secondary scope for shooting by using the scope's scale lines and setting the distance

as well. Oneself and control the adjustment of the missile munitions when firing the missiles. 1) The main

functions of the scope are as follows:

a) Aim and aim at the target in the fire control mode with the maintaining system.
Balance (IS)

b) Aim and target perch in normal fire control system (SFCS) mode. c) Aim and

perch on target in guided missile fire control mode. d) Measure target

distance and relationship. and the angular velocity of the target. e)

Aim the target using a secondary sight when the system is defective.
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2) Scope control mode:
The main modes are stability mode (IS), fire control system mode.

Normal (SFCS) and missile firing

modes a) IS mode In IS mode,

a stable structure is required. that can isolate vehicle vibrations that affect

surveillance and aiming To achieve The purpose of maintaining visual stability. The gyro detects
the vibration of the tank, and the sight control box sends control signals to the torque drive motor.
To be able to drive the upper aiming mirror to rotate in harmony in sequence. According to camera
principles, the angle of the rotating top view mirror must be half the angle of the vehicle's vertical
rotation angle. For example, when the vehicle rotates angle alpha (y) in the direction of the
depression angle Top view mirror It should be rotated with a depression angle of y/2 to ensure

that the outlet shaft rotates at the same angle as the The axis of the eyepiece During aiming You
want the gun and the reticle to rotate in sync with each other. For example, when the top viewfinder
mirror rotates at an angle, y/2 in elevation, the reticle and gun must rotate in elevation by an angle
of . Rotation of the scope mirror by an angle of y/2 is achieved by A 1/2 turn of the claw changes
the position/mechanism of the pushrod. b) Normal Fire Control
System (SFCS) control mode When using the Fire Control

System in Fire Control mode, Normal (SFCS) The reticle moves along
the axis of the barrel. When the turret changes position from the starting point The axis is stationary
and the transducer rotates by the same angle. Therefore, when the angle signal between The
stationary shaft and the rotating shaft are not aligned. Because the motor drives the torque after
The signal has been amplified. The line of sight is then driven along the gun to a new position.

Because the servo system is very sensitive, the line of sight is considered to have moved. along

the lines of a real gun This allows the gunner to see the new position the gun has moved to.
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1) Conditions when the power distribution system is defective

When it appears that the power supply system is defective The secondary sight should be
switched to using a secondary sight. The mechanical linkage of the secondary sight reflector in the scope along with the
elevation/depression angle of the gun. Occurs from the rotation of the steel plate and connecting mechanism 1/2 turn,
causing the reticle to move along the gun axis. The operation of the mechanism is to rotate the turret and lift the gun
manually to Scout and aim at the target from the scope's eyepiece. according to the type of ammunition chosen and The
range of the target adjusts the reticle to align with the firing angle on the secondary scope's scale line towards the target.
As a result, The gun will adjust the firing angle settings to be correct according to the target being fired. In such a case
The accuracy of firing from a stationary or momentarily stopped vehicle can be guaranteed. c) Guided weapon mode

(Guidance mode) When the scope is in the guided

weapon control mode. The main function is to be able to use Guided missile work under
control of the guidance process in normal cruise and in cruise status. high before hitting the target. After the beam passes
through the projection lens, the laser beam is sent out. away from the power source and is projected onto the beam
adjusting dish after passing through the reflector system. and will project the beam of light onto the beam adjusting plate
again. After passing through the high cutting control panel and A grating fiber optic lens projects a beam of light onto the
focal plane of a compound objective lens. After passing through the objective lens and upper mirror, It reflects the light

beam and creates a pattern. Controlling missile weapons

B. Structure of the gunner's scope The
gunner's scope is connected to the turret via a carriage and coupling using a mount. Modular

connection, main components include image stabilization mirror, scope head, lower housing and data unit. An image

stabilizing mirror is connected to the housing. The lower part is bolted and fixed to the turret through a flange.
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The camera head's image stabilizing mirror consists of a reflective mirror with High strength,

position change claw/1/2 turn drive mechanism, servo system Stabilize two sets of images in the directional and

elevated angles. (consisting of two hydraulic levitation gyros, piezoelectric gyro One Piezoelectric, large torque

motor drives Two high-precision rotary transformers) and a gun alignment mechanism provide

balance

Scope system (Lower housing) includes a 1x wide field of view surveillance camera, a main

Magnification camera with 6x magnification. — 10 times, measuring beam transmission line

range, laser rangefinder receiver system, secondary scope and data set, etc.

1. The mirror maintains the stability of the camera head image. 3. Lower housing

2. Thermal imaging camera set

Figure 3: Structure of gunner's sight
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C. The main function of the gunner's scope
1) Optical performance:
Sight box Surveillance camera

Main scope Secondary scope
capability Expand 1 Equal
Magnification 6 times — 10 times 6 times 1 Equal
Field of View (FOV) 10° - 6° 10° 45x20°
Aperture (Exit pupil) 7.2-4.6 mm. 3.8 mm. T
Sight distance (Exit relief) 24 mm. 24 mm. -
Eyepiece screw cap area

-5D to +3D -5D to +3D -
(Diopter)
Indent value (Parallax) y60” y60” -

) Center point y12~8" Center point y12”
Resolution -
3/4 FOV y 24" 3/4 FOV y 24"
Visible light coefficient
Through film (Light transmission §0-3 §03 y0.4
coefficient)
The weakening value of the laser at
y40db y40db y40db

1.06pm

2) Connection for thermal image transfer

Connection diameter y is 116.
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3) Capability of laser distance measurement

a) Range: 200 m. - 9,900 m.

b) Space resolution: lateral resolution y 1 milliradian (mrad),
longitudinal resolution 50 m.

c¢) Target reflection selection: First/Last d) Distance

measurement error: 10 m.

e) Actual distance measurement rate

y 98% f) Distance measurement error ratio: y1% 1 time/6

Working frequency value: i)  seconds g)

Emergency distance measurement frequency: 1 time/3 seconds, 3 continuous

measurements j) Non-parallelism between the transmitted laser beam/receiving antenna

Reflected light beam from the line of sight: y0.15 mm
4) The value of the offset speed of the

main line of sight. Indentation speed (bidirectional) y 8 mm/min when

the scope is turned on. 5) Target angular velocity range and accuracy
value The position of the main line of sight Width range: direction £20
mm/s, distance (height) 7 £10 mm/s. Angular velocity error y3% when
absolute value speed Target angularity of main line of sight > 5 mm/s, error value y0.15
mm/s when absolute angular velocity y5
mm/s 6) Accuracy in maintaining stability along the main

line of sight Standard deviation 1y y 0.15 mil (bi-direction), 1y y 0.12

mil (bi-directional) in production inspection
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7) Error in synchronizing the line of sight at the same time.
(LOS synchronization error)

Main reticle: In SFCS mode, coupling arm error (bi-directional) ¥0.2 mm when the main

reticle is in the high-angle region - 8 ° to + 18° Secondary scope reticle: The resulting

error of the linkage arm.
(bidirectional) ¥0.2 mm
8) Error in angle measurement
Error in output angle measurement y¥0.2 mm when the main line of sight It is in the

directional angle range of § 4° and is in the elevation angle range of

- 8°to + 18° 9) The error value for automatic distance adjustment.

The standard deviation of automatic distance adjustment 1y ¥0.15 mm within the distance

adjustment range in the ¥ direction is 25 mm and 60 mm in the distance adjustment range in the high angle range.

10) Range of movement to change the position of the main line of sight (Main LOS

displacement range)
Not less than - 4° to + 4° in direction and - 8° to + 18° in distance. The gyro must be
able to use power to change its state back in the event There has been a change in the number of positions.

alot
11) Main line of sight movement speed (Main LOS mobile speed) lowest speed

(Bidirectional):y0.15°/sec Maximum speed: y30°/

sec in one direction; y5°/sec and y7°/sec in distance

12) Non-parallelism of the optical axis of the CCD camera image sensor.
Non-parallelism of a CCD camera when the optical axis is obtained about the orientation of the CCD camera.

Main reticle y0.5 mm

13) The mean line of sight disturbance is zero (LOS zero disturbance).
Average interference value to the center of the main line of sight y0.2 mil, average interference value

is the center of the secondary reticle y0.4 mm
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14) Adjusting the accuracy of the auxiliary sight reticule.
setting accuracy)
Adjusting the accuracy of the secondary scope line ¥0.45 mm.
15) Adjusting the distance to be the center of the auxiliary sight zero
adjustment range)
Centering the secondary scope in both direction and distance.
yy 8 mm when the line of sight is in the zero state.
16) Information field parameters
In navigation mode The data range of variable values must correspond to the table below.
Position of the zoom system
nature
Start end
Linear radius extent along the Z/Y axis (m) Full 2.7£0.3 2.7+0.3
range of radius along the Z/Y axis (m) 3.3-0.3+0.5 3.3-0.3+0.5
Intensity of sunlight (g/m2)
In the center of the information district, not less than: 2.0x10-2 2.0x10-2
On the edge of the linear area, not less than: 0.4 x 10-2 0.4 x 10-2
Non-linear instruction units of specific characteristics $0.06 in the command unit 0-0.6; +0.15
Direction not more than: in the command unit 0.6-0.8

Remember:

a) It is allowed to limit directional characteristics with an order of 0.8 units in a position.
End of the zoom system under the condition that the linear radius control disc is maintained.

b) The maximum value of an order should not deviate from the order unit by more than 5%.
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17) Tolerance of both axes and self-test frequency. The scope must be able to ensure
that:
a) The center of the data area is below the line of sight. In idle mode

High Cutting and High Cutting Mode

*After normal temperature variations and shock, misalignment The match between
the zero command axis of the data range and the main line of sight should not be greater than 0.5 m at a distance.
From the programmed 300 m - 5,880 m. *After operation at -

25°C, the misalignment value should not be greater than 3.0 m in position. The last
point of the zoom system eAfter operation at +60°C, the

misalignment value should not be greater than 2.2 m in the final position of the zoom

system.

b) When the alignment square frame center of the alignment test system aligned with the
tip of the arrowhead of the scale lines of the main scope Misalignment between axes The line of center of the
command in the data range to the main line of sight should not be more than 0.5 m at a distance of 300 m -

5,880 m. ¢) When the center of the square frame Alignment of the alignment test

system Aligned with the tip of the arrowhead of the main scope's scale line. and with the system information

area Test itself returns to normal temperature after normal testing, high temperature and low temperature

testing. Test results after impact and all vibration tests should meet the following requirements:

Various frequency counting values (9K, 11K, 15K and 18K) should not exceed 17, 21,
30 and 36 respectively
18) Height of high cruise mode In HIGH
FLIGHT mode, the center of the information range is increased by 3.6y0.4 m relative to

the main line of sight within the programmed distance. |
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19) Cycle for launching

In the temperature range from +25°C to +60°C, the scope must be able to see The

firing cycle may be continuously fired no less than 5 setBnds at a time from +24°C to -25°C. The scope must

be able to continuously see the firing cycle at least 20 times.

Things to remember

The duration of one cycle is 22 seconds + 1 second.

2. Sliding block and linkage set

1. Sliding platform set 3. Lower connecting rod set

2. Upper connecting rod set

Figure 4 : Outline image of the sliding platform and connecting rod set.

(Outline of sliding block and linkage assembly)

A. Functions of the slide stand and connecting rod set
The slide assembly and connecting rod assembly are used for mechanical interlocking to achieve

Corresponds to the high angle between the scope and the cannon.
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B. Structure of the sliding platform and connecting rod set
The connecting rod set consists of an upper connecting rod and a lower connecting rod. Slide platform set
Consists of a joint housing, rail parts. and the moving parts mounted on the gun cradle.
The upper connecting rod connects to the upper gunner's scope receiver hub and the lower connecting rod connects to the

The hub holds the lower gunner's scope.

3. Laser power counter

1. time counter box 3. Ground terminal

2. Top cover 4,5, and 6 power connectors

Figure 5: Outline of the power supply and laser firing time counter.

(Outline of laser power counter)
A. Function of laser power

counter)

A laser shot counter is mounted on the front left wall of the turret wall.
Produce the voltage of the xenon lamp. Induce voltage on xenon lamps and high-frequency diodes used.
Works with the voltage required by the laser device. Can perform the function of counting numbers, locking signals
distance and send the distance signal to be displayed in the scope and the fire control

computer respectively. It also performs self-testing functions, and blind zone prevention functions in

Distance 200 m. Work on separating the first target/last target (to eliminate reflections)

faulty light)
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Basic working principles of the power supply and timer of the laser distance meter. Shown
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Figure 6: Basic working principle diagram of the power supply and time counter for the laser distance meter.

B. Structure of the power supply and time counter for the laser distance meter (Structure

of laser power counter)

The laser rangefinder power supply and counter consists of a housing, power connectors,

main circuit board, laser power supply board, board. Normal power supply circuit, control circuit board

and time counter circuit board, etc.
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1. b0|t 5. Normal power supply circuit board.
2. Lid 6. Laser power supply circuit board
3. Time counter circuit board 7. Housing

4. Control circuit board

Figure 7: Structure of the power supply and time counter for the laser distance meter.

(Structure of laser power counter)
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C. The main function of the power supply and counting time of the laser distance meter.
Input DC voltage: +22 Volts to 26 Volts.
Output voltage: +6 Volts+0.2 Volts, -6 Volts+0.2 Volts and +5 Volts+
0.1 Volts

Xenon bulb voltage: +600 to 750 volts.

Serial connected and output function: Yes
Maximum distance: ¥9,990 m.

Nearest distance: y200 m.

Tolerance in distance measurement: 10 m.

Measurement resolution range: 50 m.

Selecting the measurement target: First/Last

Frequency of measuring distance: normally 1 time/6 seconds; Measure emergency distance 1 time/3 seconds
and measure the distance 3 times continuously

Actual distance measurement rate: y 98%

Distance measurement error rate: y1%

4. Gunner's sight control box

Figure 8: Outline of gunner's sight control box
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A. Main functions of the gunner's scope control

box The gunner's scope control box serves as a control, stabilizing device. and drive
the scope head It is mounted on the left wall of the turret. In the firing mode with the stabilizer system
The stabilizing control box can control the mirror in the scope head gear to achieve independent
stabilization and then signal the angle along the axis of the mirror to rotate. Makes the cannon capable
of Move along the line of sight. and know how to set the automatic launch angle and use the trap angle while doing so.
Shooting without disturbing the reticle

Principle of operation in stability mode (IS): The control box is sensitive to Receives
error signals and forwards them to the fiber optic gyro in the scope. After processing with the software
An error signal from the gyro controls the motor module to drive the output to go. Drive the motor in the
scope. The motor drives the scope mirror and gyro to rotate to eliminate erroneous electrical signals,
thus achieving independent stabilization of the scope mirror. which helps make the line The sight line is
free from interference from vehicle movement. At the same time, the mirror swivel signals the angle
error between the reticle and the cannon. to control the artillery Move along the reticle until the angle
error is eliminated. In normal fire control modeSFCS The scope

mirror moves with the gun. large to make the reticle line correspond with the movement
of the artillery. Working principle of normal fire controller mode SFCS:

The control box receives The error angle signal between the reticle and the cannon
is sent from the mirror head axis. The axis angle conversion module processes it to convert the error
angle signal between the reticle and the cannon. mistake The drive motor module will Drive the motor in
the scope. And a motor in the camera head drives the scope mirror to move with the cannon. to eliminate

wrong angles This allows the reticle to remain consistent with that of the cannon.
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Figure 9: Basic working principle diagram of the gunner's scope control box.

(Gunner's sight control box operation principle diagram)

B. Structure of the gunner's scope control

box The gunner's scope control box consists of a housing, a central processing

unit (CPU) circuit board, a motor drive circuit board, a signal conversion control circuit board,

Main circuit board, interference filter board and mounting base, etc.




Machine Translated by Google

80 Chapter 3

1. Housing 5. Central processing unit (CPU) circuit board set

2. Top cover 6. Motor drive circuit board set

3. Front panel 7. Installation disc

4. Signal conversion control circuit board set 8. Bottom cover

Figure 9: Structure of the gunner's scope control box.

(Structure of gunner's sight control box)
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C. Working principle of the gunner's scope control box

1) Create direct current voltage, alternating current voltage and frequency.
The control box can generate DC voltage +5V (+5+0.2V), +5VA

(+520.2V), +15V (+15V+0.3V), -15V (- 15V+0.3V) and 27V (+27+0.5V) respectively, and
produce an AC voltage of 23+1.2V and a frequency of 1.2+0.02kHz (driver converter
from rotation) respectively

2) Three-axis motor rotation limit signal collection (gimbal): Collects input/
output (I/0) signals for motor rotation limit protection. three axis

3) Collect lock signals and control 27 volts of power.
Collect the correct lock contact signal. and control the 27 volt power not to be exported

When the locking contact is closed

4) Connect in series with the fire control computer and fiber optic gyro.
5) Adjusting and recording the level/vertical misalignment variable 0 - 100.
6) Output torque control motor signal.
y) Connect to CAN bus signal cable
y) Collect signals of rotation converter.

The control box can collect signals from the rotating transducer in

Level, vertical, from the gun and bearing with a tolerance code y30

5. Muzzle reflector

1. Muzzle reflector 2. Anchor shot 3. Bolts

Figure 10: Outline of muzzle reflector
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A. Function of muzzle reflector

The muzzle reflector is used for adjusting the reticle inside the tank.

An image of a point of light from a point projector reflects the point of light into the field of view in the scope. of
the gunner, which will be used as a reference line of the gun (LOW (line of
weapon)). B. The structure of the muzzle reflector. and principles for adjusting the reticle

The muzzle reflector is mounted on the muzzle with the mirror facing it. The
gunner's scope shoots the beam of the projector's LED lamp that sends out a point of light that is
reflected. It is re-entered into the gunner's scope by means of a muzzle reflector. After that, you will
enter into the field of view in the gunner's scope to create a point of light. Align the points of light with
circles. In the shooter's field of view, the initial position of the point of light determines the current
position of the gun. Barrel alignment (LOW) If the gun barrel is bent at a certain angle. Normal
position of the glass line The light reflection will change. The position of the point of light in the
shooter's scope field of view also changes, and the circle and point of light become separated. The

separation of the circles and points of light indicates that the zero value between the reticle and the barrel has change

C. Working principle of the muzzle reflector. The

smoothness of the reflective surface of the muzzle reflector after

Chrome plated and polished: N =1 and yN = 0.5
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6. Protection of the scope head (Protection hood (with flange))

1. Protects the scope head 5. Power transmission shaft
2. Water pipe cleaning 6. Right side cover

3. Left side cover 7. Cover plate

4. Protective glass sheet 8. Flange

Figure 12: Outline of the gunner's scope gear protection.
(Outline of gunner's sight head gear protection hood)

D. The main function of the scope head cover is to protect it.

The scope head protector serves to protect the gunner's scope. There is equipment for

A cleaning attachment is used to remove dust and dirt from the scope's protective glass.

E. Structure of the scope head protection
The scope head protection cover consists of a protective housing, protective glass,

Covers, handles, power transmission rods and glass cleaning devices, etc.
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7. Guided missile control set (Guidance set)

Figure 13 Qutline of guidance set A. Operation of the missile
control set
The missile control unit is the center of control in the gunner's scope. The VT4 tank's fire
control system is integrated with the scope using four mounting bolts and two positioning pins in the form of
a module. and connected to the control system computer. Shooting to know the laser guidance of the guided
missile and control the launch.
B. Structure of the missile weapon control unit
The missile control unit consists of a housing, a module assembly, a rotating shaft
assembly, a rotating shaft assembly, a lens assembly, a fiber optic unit, a navigation module. Power supply

and installation base, etc.

Overall dimensions (LxWxH): 260x180x200 mm. Total

weight: not more than 5 kg.



Machine Translated by Google

Manual for the crew of the Main Battle Tank 60 (VT-4) 85

F. Main functions of the missile control

unit Laser navigation data range radius: 2.7y0.3 m in linear and full range.
Strip 3.3-0.3+0.5 m.

Intensity range of the laser radiation field: y2.0x10-2 g/m2
In the center of the data area and On the edge of the linear range y0.4x10-2 g/

m2 Misalignment between the laser data range command axes and the line of
Scope axis: y0.5 m

at affBeR{GBRARMAIGHABEPIEC B RS RP G B RS ApRBAsY 10

temperature
-25°C to +25°C

8. Gunner's Tl sight

Figure 14 Outline of FC thermal imager A. Operation of the
thermal imager

The thermal imager can detect and convert the infrared radiation of

image scene to create a standard composite video image format of 625 lines (CCIR625). After that

will be sent to the video display unit.
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B. Structure of the thermal imaging scope

The thermal imager consists of a set of four optical-mechanical modules, such
as a camera base structure, a conductive reflector unit. Light, sweeper and detector assembly,
etc., and four electronic modules, etc., adjacent circuit board, main circuit board, power distribution
board. and integrated circuit board base, etc. The camera base structure has a housing like an
infrared television camera with a dual vision range. An infrared television camera consists of a
lens. There are two pairs of near-infrared front ends. The field of view/concentration lens and rear
lens assembly are used for the convergence of incident infrared radiation. The dual lenses are
mounted directly to the camera housing. Television Field of view/focusing lens Mounted on guide
rail for field switching, light spot adjustment and thermal compensation. Under the control of the
main circuit board The rear lens unit is used as a time delay lens unit. Meanwhile It serves to adjust
the visual axis. There is a temperature sensor for thermal compensation control. The camera base
also serves as a housing for mounting the camera reflector, sweeper and detector. Detects the
focal plane of infrared radiation with a 288x 4 generation 2 and a closed vacuum sealed Dewar
flask and built-in refrigeration stirrer used. For converting the incident infrared radiation into an
electrical signal. Temperature detection, bias supply, operation commands and output for detectors
are possible. By the adjacent circuit board and the main circuit board. The cooling drive is controlled by the main cil

The sweeper consists of a vibrating mirror, a drive control circuit and a detection
lens. It is used to sweep the incident infrared beam by synchronizing and concentrating the beam
on the detector. The operation of the sweeper is controlled by the

main circuit board. A reflector camera kit consisting of two mirrors and a lens is
used for Reflects the path of the infrared beam that hits at an angle of 90° and changes direction
in Vertical and horizontal to match the camera module configuration on the scope base frame.

The power distribution board is used for system power filtering and surge

protection. Total backup power and surge filtering, power protection, and surge control.

remote work, etc.
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The integrated base panel provides three external power connectors with a power filter,

video/cable filter system connected in series. and connect to the image.

digital video
C. Main functions of the thermal imaging camera
1) Detector: 8 micrometers (ym) - 12 micrometers (ym)
Target detection distance: 10.5 km.
Target recognition range: 4.0 km.
Target separation distance: 2.5 km.
2) Field of view:
Wide field of view: 9.0°%x6.75° Narrow
field of view: 3.0°x2.25° Electronic
magnification power Sy: 1.5°x1.12°
3) Cooling): Use a closed vacuum sealed bottle and a stirrer to cool.
Cold together
4) Time to prepare for use of the thermal imaging camera: Time to set up and turn on

The temperature of the switch for operating the thermal imaging camera until it can be used normally should not exceed 11 minute

3.2 COMPUTER SUBSYSTEM

The secondary computer system consists of a fire control computer (with aiming functionality), a
fire display and control system, a detector. measure weather (with probe), tilt angle detector, soil temperature
detector, UPS backup power supply, power supply battery Spare, directional turret angle detector, indoor

alignment detector, alignment electronics box, connection box Thermal imaging scope, muzzle sight and

control system wiring

shooting, etc.
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1. Fire control system computer (FCS computer)

Figure 15 Outline of the fire control system computer (Outline of FCS

computer) A. The main functions of the fire control

system computer The fire control computer is the main control device of the control
system. The VT4 tank's firing module, mounted on the turret ring rail at the rear left of the gunner's
station, is used to configure various processing settings to collect data. Data and processing, solving
technical problems, controlling the system, processing images and driving the display, connecting the
display screen, controlling the automatic aiming, controlling the release. Missile weapons,
communication signal connection Serial and communication

via a set of CAN bus signal cables, etc. 1) Working in collecting data

The fire control system computer can collect cycling and environmental data.

that affects the possibility of hitting the target (including configuring distance with a laser distance
meter) data entered from various measuring devices, various data sets that , data Input for debugging
data. Set system errors and more, automatically displaying manually entered data and adjusted
manually from various measurement devices. in real time) various video signals used for aiming, with
video images sent directly to computer to perform centralized processing This will help reduce signal
connectivity in the central area. and helps improve the reliability of the transmitted signal. The fire

control system computer will Collects and processes video signals from the gunner's CCD scope,
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the operator's CCD, and then transmits the processed video signal to the display and controls. of the

commander and gunner for use in battlefield surveillance, target acquisition, aiming and

Shoot and use in auto-aim mode.

2) Working to solve problems:

Computer fire control systems can complete the solving of mechanical equations,
accurate firing equations and accuracy equations. 3) Operation of the control system: a) After measuring the
distance to the target in the mode Controlled by a maintenance system Gunner

stabilization (IS) and gunner control

modes for the commander are now available. computer system The fire control will

edit the fire data cyclically. Enter the aiming and trapping angles and adjust them. Firing data for artillery

through the gun control system. After adjusting the cannon into position Will send a signal ready to fire.

b) After measuring the distance to a target in control mode with a normal fire control
system (SFCS), the fire control computer edits the data in a single shot. Then send a control signal to the
scope mirror in accordance with the firing data and drive the gunner's scope. Keep within sight and trap angle
in the direction

c) When the gunner uses the automatic perch aiming mode to fire, the computer fire
control system places a reticle on the perch video image to allow the gunner to aim perch and lock on.
Meaning Error angle information is output to the gunner's scope control box for driving the cannon on target
after measuring the distance to the target. This means that the computer will cycle through the firing data.
then sends the directional trap angle and aiming angle. After the artillery had adjusted its position A ready-to-
fire signal will be displayed. Zeroing can be done via the display and fire control and Fire control system
computer and the adjustment values can be saved in the computer. d) When the shooter uses the

thermal imaging (T1) scope to fire, the computer system The fire control sends

information such as bullet type and target distance, etc., overlay to the thermal imaging (TI) video image,

in addition to mechanical functions. Written above
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e) The fire control computer can be controlled via a screen.
Displays images and controls the shooting of the operator and gunner, for example. Turn on the system control switch.
Fire Control, Select Fire Control Mode, Select Bullet Type, Enter Data, Change Video Image, Align and
Save Alignment Data, Save Fire Data, Adjust Settings. Define gun control parameters, adjust operator and
gunner's scope parameters, change Chinese/English interface, etc.

4) Working in a serial communication connection (Serial interface

communication function)

Signal connection via serial connection cable 422, computer
The fire control system can communicate with the gunner's scope control box, adjusting fire data.
Missile launch (expansion), Inclination detector, Faction verification connector adjustment.

Target (IFF (identification of friend or foe), laser power supply and timer, box

Alignment electronics and thermal imager, data output speed adjustment

and reliability

5) Working in communication via CAN bus (CAN bus)

communication function)
The fire control system computer can provide interaction between the sets.
Controls all fires connected through the CAN bus network via the CAN bus transmission line and
It is also possible to share data with the vehicle information system through the connection of the CAN bus
transmission line. How to control the alignment time? will be used to be able to control the signals that will
Export according to a specifically specified cycle. This ensures that the signal control system will be stable.
Stable and reliable
B. Structure of the fire control system computer The fire
control computer consists of a housing, base plate assembly,

DY1 circuit board, DY2 circuit board, KZB circuit board, CDR circuit board, export/import (I/O) circuit board,

AD circuit board, CPU central processing circuit board, COM communication circuit board, GZB circuit board,

VGB circuit board, MCPU main central processing circuit board
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Figure 16: Structure of the fire control system computer (Structure of FCS computer)

C. Fire control system computer performance (FCS computer performances) 1)
Resolution range: 80 mm in elevation; -30 mils- +30 mils in the directional angle
2) Solving the distance problem: 200 m. - 4,000 m. for armor-piercing bullets.
(AP), 200 m. - 4,000 m. For anti-tank grenades (HA), 200 m. - 6,000 m.

for high-explosive (HE) shells, and 200 m - 2,000 m for machine gun (MG) shells.
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3) Accuracy in solving mathematical problems: y0.1 mm at angles O - 40 mm, y0.2

mm at angles 40 - 80 mm.

4) Operating voltage: 22 - 29 volts direct current from the power supply.

of the car

2. Display and control terminal
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Figure 17: Shooting display and control screen.
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(Appearance of display and control terminal)

A. Operation of the display and fire control The
display and fire control display are components of the fire control system. Its
working principle is used to display the internal contents of the launch and collection control
system computer. Controller and gunner switch button information Connections between people
and devices are made
possible through the use of Switch and keyboard buttons The launch control
screen is a display screen for the launch control computer. Low temperature heating strengthens

it. Compatible with LCD monitor with 800 x 600 resolution under control of firing control computer.
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The image and fire control display collects information from the action switch buttons.
The driver and keyboard data are sent to the fire control computer via a connection signal.
RS232 format and shows the operator's thermal image data via a thermal image connection signal cable.
Hot RS422
Power control is achieved by operating a switch.
B. Structure of the image display and firing control screen
The image and launch control display consists of a housing, a power distribution board, and

a front panel assembly. (Select button + LCD screen + protective glass) Various switches, light bulbs

Signals and connectors

Figure 18: Structure of the display and firing control screen.

(Structure of display and control terminal)
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3. Weather measuring device (Meteorological sensor (with

probe))

1. Measuring 3. Signal cable set
head set 2. Electronic box set

Figure 19: Outline of the weather measuring device.

(Profile of meteorological sensor)

v. work

A weather monitor was mounted on the rear left side of the gun turret deck.
Outside, the wind speed can be measured at the actual current time. (Perpendicular to the barrel axis
artillery), air pressure and ambient temperature at the location of the tank being operated and send the values

It can be measured in the form of voltage connected to the fire control computer.

B. Structure
The weather detector consists of a measuring probe. (Side wind measurement device,

ambient temperature detector, and barometric pressure monitor) protective grille and

Electronic boxes, etc.
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C. Working principle of the weather detector: 1)
Lateral wind speed measurement range: -20 to +20 m./sec. 2)
Error: Error in Measurement not more than 1 m./second 3) Ambient
temperature measurement range: -40°C to +70°C 4)
Error value : Measurement error not more than 3°C.

5) Air pressure measurement range: 1,100 - 600 millibars (mbar) 6)
Error: The measurement error is not more than 30 millibars

(mbar)

4. Tilt sensor (Tilt sensor)

Figure 20: Profile of tilt sensor. A. Working of the tilt angle

detector. The gun hub inclination angle
detector measures the current angle value as well as the value of The angle
between the axis of the gun receiver hub and the horizontal. Then send the measured angle value
in the form of voltage. to the fire control computer
B. Structure of the tilt angle measurement device

The tilt angle detector consists of a housing, a flexible speed riser, an electrical

circuit board, wires and connectors.
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Figure 21: Profile of tilt sensor C.

Performance of tilt sensor

1) Minimum angle resolution: Y20y

2) Measurement range: -250 to +250

mm 3) Error: The measurement error is not more than That is £8.5 mm.

5. Charge temperature sensor

Figure 22: Outline of the soil temperature measuring device.

(Profile of charge temperature sensor)
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A. Operation of the soil temperature measuring device
The soil temperature detector can measure the soil temperature and send the measured value in the form.
of voltage to the fire control system computer.
B. Structure of charge temperature
sensor)

The soil temperature detector consists of a measurement unit, a measuring device, a

circuit board, housing and connectors.

80—
Q==
80 go-

1. Circuit board

2. Soil temperature measuring device
Figure 23: Structure of the soil temperature measuring device.

(Structure of charge temperature sensor)

C. Working principle of soil temperature measuring device

1) Measuring range: 25°C to +60°C

2) Error: Error not more than 3°C.
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6. Backup power supply (Ups power supply)

Figure 24: Profile of UPS power supply

A. Operation of the backup power supply

When the tank's power supply system is not in normal working condition, the power supply
The backup power can supply stable DC power to fire control computers, measuring instruments and other
equipment. and the image and fire control display, the gunner's thermal imaging scope, the camera
The operator's panoramic sight and the gunner's scope are also operated with redundant power supply.
B. Structure
The backup power supply consists of two power supply modules, a lower cover, the module

housing, a control circuit board, and a housing.

Figure 25: Backup power supply box structure

(Structure of UPS power supply box)
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C. Scope of work principles

1) Output voltage: With an external power supply of 29.5 volts + 0.5 volts, the output voltage
will change according to the force. The voltage of the backup power supply battery changes without
Using external power supply: y36 Amperes(A)

2) Load adjustment ratio: y 2%

y) Voltage adjustment ratio: y y% y) A condition in

which the output current decreases continuously for the measurement of time at
Current change: y 2V

5) Over-current protection: The point at which the current exceeds § 36 amperes (A), the voltage at
Input 22 volts - 29 volts, output power 28 volts + 0.5 volts, current rating 20A, the backup power supply

battery will use The power supply network is automatically activated if the switch is turned off.

Main power

7. Backup power supply battery (Ups battery)

Figure 26 Uninterruptible power supply outline (Profile of UPS battery)
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v. work

The auxiliary power supply battery is mounted on the rear left rear of the turret. When
the power supply system of the tank is not functioning properly The power supply battery provides power
to the Fire control system computers, various measuring instruments, thermal imaging and firing control

monitors, gunner's thermal imaging scopes, scopes the commander's panoramic, the gunner's scope,

etc. The power supply time is not less than 10  minute
B. Structure
The battery backup power supply consists of a HF-YJDC battery pack, a circuit board
Model HF-YJDC etc.
C. Working principle of backup power supply batteries

1) Status indicator light bulb

Charge indicator lamp: While the power supply battery is back-up The battery is
being charged. The red light bulb will blink.

Fully charged indicator lamp: While the battery is supplying power The power
reserve is fully charged. The red light bulb will stop flashing.

Discharge indicator lamp: While the battery is in charge of power. Power reserve

The green light bulb will light up without blinking.

Insufficient power indicator: While the battery is supplying power

There is not enough backup power. The green light bulb will blink.

The indicator light indicates when the battery packs are unbalanced: when the

voltage values of the two batteries differ by more than 0.4 volts. The battery pack is unbalanced and the

green indicator lamp will flash intermittently. ON-OFF-ON-OFF-OFF-OFF-OFF Battery

pack low voltage indicator lamp: If the battery pack voltage If one of the battery

pots is less than 1.0 volts, the battery pot set will be in a low voltage state. At this time, the red indicator

lamp will flash rhythmically. ON-OFF-ON-OFF-OFF-OFF-OFF
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2) Principles and reasons for controlling electric discharge.
If B+ is higher than 20 volts, V+ is lower than B+ and which of the five control units
Connect to a normal connection port. The backup power supply will discharge.
3) Ability to discharge
While the discharge current is 0.8 amps, the discharge capacity

is 8 amp hours (AH)

While the discharge current is 8 amps, the discharge capacity

is 5 amp hours
While the discharge current is 40 amps, the discharge capacity
is 2.5 amp hours

4) Rated voltage value:

The rated voltage value is 24 volts. The actual voltage used is related to the capacity.
Remaining and load of battery The lowest voltage value is 20 volts.
5) Discharging electric current
The discharging current of the backup power supply should be within
0 - 40 amps, approved current discharge range is 40 amps.

8. Turret angular velocity sensor

1. Drive gear 2. Housing 3. Connector

Figure 27: Outline of the turret angular velocity measuring device.

(Profile of turret angular velocity sensor)
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v. work

The turret angular velocity measuring device is mounted on the turret ring rail and is
used to measure the angular relationship of the turret with respect to the vehicle. real time Then send the
signal of the angle. For use in the following work A turret angular velocity measuring device is connected to
the turret. The gun has gears that engage with the turret ring gear. Under the use of a tooth gap composition
in combination with an absolute electrical encoder, of fiber optics with high accuracy. The absolute angle in
the direction between the turret and the vehicle can be calculated by calculation. in

real time B. Structure

The angular velocity measuring device consists of a housing, a gear subassembly,
an optical fiber absolute encoder. circular shafts, anti-friction ball bearing supports, and circular
electrical connectors, etc.

C. Working principle

1) Angle measurement range: 0°-

360° 2) Measurement error: y0.5° 3) Technical

index of serial communication (Technical index of serial

communication)

a) Use an EIA-STANDARD serial compliant communication connection.

- RS422
b) Data transfer rate is 115,200 bits/second (b/s).
9. A reticle measuring device inside the gun barrel and an electronic reticle adjustment box.

(Inner bore sighting sensor and bore sighting electronic box)
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A. Operation

The automatic gun barrel reticle adjustment system consists of a reticle measuring device.

Inside the barrel and electronic reticle adjustment box

In a high temperature environment Symptoms of misalignment of the zero value that occur

due to the shaft Gun barrel deflection and mechanical clearance changes The reticle inside the gun barrel can

This is achieved through an automatic reticle adjustment system within the gun barrel. which can be checked

and corrected The misalignment of the zero values in the field of view of the daytime main scope and firing
line. The same as Automatically corrects

zero misalignment. The electronic reticle scope is organized to collect Number of times to

measure distance value with laser while the system stimulates energy control box The electronic reticle

remembers the number of laser measurements after the shooter fires the laser. The data is not lost even if the

laser is measured. even if the electronic reticle adjustment box is turned off.

== ———
AU ALIGNNING BOX
@ up Laser shofcounter
= || 1
@ M.UP

o I

Figure 28: Outline of the electronic reticle adjustment box.

(Profile of bore sighting electronic box)
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B. Working

1) Mechanical index of serial communication

a) The connection is a conformal serial communication type.

EIA-STANDARD- RS422
b) Transfer rate 9,600 bits per second (bps)
2) Mechanical index for changing the position of the gun barrel.
a) Electrical output terminal conditions
If the reticle value of the gun barrel is “+”, it means the gun is in the correct position.
“Lower” and located “Left”
If the reticle value of the gun barrel is “-”, it means the gun is in the correct position.
“Higher” and “right”
b) scope
Output Range: Measurement data is continuously output with angle values.
1.8 mm (2 directions)
Measuring range: +1 mm (2 directions)
c) Measurement error: not greater than d) Special 01 mil
limits: If the normal measurement signal value is very weak, it will be displayed.
The letters "UE” came out.
3) Errors and limits for the number of times measuring distance with a laser.
a) Cumulative error for distance measurement: gy time

b) Scope of distance measurement: § 99,999  time
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10. Tiinterface box
A. Operation

Thermal imaging camera connection box It is the main component for the system.

Controls the firing of the VT4 tank. Its main function is Transmits a low signal video signal (LVDS).
Differential digital video signal to the low-level video signal (LVDS) connector.

After the signal is sent, the low-level video signal (LVDS) is clear and stable.

is stable, and the video content is the same as before transmission.

Figure 29: Thermal camera image signal connection box outline

(Profile of Tl interface box)

B. Structure

The thermal camera video signal connection box consists of a housing and

relay circuit board (Broadcast video signal)

11. Computer manages the health of the system (Healthy management

computer)

v. work

The system's integrity management computer is located rear-left in the turret.

Testing for defects and insulation Fault diagnosis can be used by

Collect data through the data transmission system, evaluate the integrity of the control system.

Firing, recording the analysis of defects and confirming the possibility of defects.
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Figure 30: Computer layout for managing system integrity

(Profile of health management computer)

B. Structure

Figure 31: System integrity management computer structure

(Structure of health management computer)
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12. Muzzle position sensor

Figure 32: Outline of the gun barrel position detector.
(Profile of muzzle position sensor

v. work

The muzzle position detector is mounted on the gun cradle.

Mark (0.15 mm.) mounted in position on the muzzle of the gun barrel. Used for checking
Change the position of the muzzle according to the situation before and after shooting, movement and

vibration

Structure The barrel position detector consists of a front cover,

Inner camera housing, housing and connectors The camera inside includes the camera kit, housing.

Inside, a reverse rotating prism and a CCD camera as shown below.
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1. Front cover 3. Housing

2. Camera inside 4. cable connector

Figure 33: Structure of the gun barrel position detector.

1. Camera equipment set 3. Reverse rotating prism

2. Inner camera 4. CCD camera

Figure 34 : Structure of muzzle position
sensor inner sight body
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3.3 GUN CONTROL SUBSYSTEM

The gun control support system consists of a gun control box, a start-up power
supply box, a gyro unit, a rate gyro, a controller, an electrically powered cylinder. , power supply, set

Drive unit, control signal cable, electromagnetic clutch, angle limiter, turret drive motor and

High drive motor

1. Gun control box

Figure 35: Profile of gun control box
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A. Operation of the gun control box
The gun control box is mounted on the turret wall to the left of the gunner's seat. It is an
important component in operating the control system. Guns such as opening and closing controls, power distribution
Control lights, signal collection, operating mode control, tracking, troubleshooting
Maintain stability, adjust system status, control and protect communication signals and circuits.
shooting and so on
B. Structure of the gun control box

The gun control box consists of a control circuit board, a circuit board, a control circuit board.

Operating mode, fuse set and center housing

4. Trigger circuit board

1. Control circuit board

2. Power supply circuit board 5. Housing

3. Operation mode control circuit board 6. Bottom circuit board receiver

Figure 36: Profile of gun control box
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2. Starting distribution box

Figure 37: Profile of starting distribution box
A. The power distribution box operation starts.
The start-up power distribution box is mounted on the rear of the turret and is used to start the gun.
Operates the gun control system by increasing the voltage and operating the system normally. The

same as turning off the power switch and stopping the system.

B. The power distribution box structure starts to work.
The start-up power distribution box consists of switches, terminals and housings, etc.

3. Gyro set

Figure 38: Profile of gyro set
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A. Working of the gyro set
A gyro unit mounted under the gun cradle can measure the position, angle and
angular velocity of the gun. Turret and gun body Then send the signal to the fire control system after
changing the signal to DC voltage and create a signal to drive the new position of the gun and send
it to system B. Structure

of the gyro set The gyro kit consists of a fiber optic gyro, control circuit board, housing and

connectors, etc.

1. Top cover

4. Control circuit board set

2. Housing 5. Set of sub-components of the gyro

3. Support plate

Figure 39: Structure of gyro set
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C. Working principle of the gyro

set Its function is to send and receive data signals via CAN bus connection signal.

Maximum angular velocity measurement range: +36°/

second. Output signal level: Angular velocity signal value greater than 500°/sect
2.5%

Symmetry coefficient of the output signal: not more than 5%.

Negative (-) voltage measurement. null: speed channel area. The angularity at the zero
position is (-10 to 10)

signal output pole and range: along with the positive direction of the sensitive axis. When
importing a signal, clockwise rotation has a negative pole and counterclockwise rotation has a positive pole.

Signal output area is — 32768 to +32767 4. Rate gyro set

Figure 40: Profile of rate gyro set
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A. Working of the rate measuring gyro
set The gyro unit is mounted on a plate on the left side of the vehicle and on the right front of
the operator. Control the cars in the turrets in order. It measures the angular velocity of the tank and gun turret in
the horizontal direction and then converts the angular velocity to the voltage. Including preparation for sending The
signal goes out at the front. For this reason, the structure of the hybrid control system is created. B.
Structure of the rate-measuring gyro
unit. Same as the gyro
set C. Working principle of the rate measuring
gyro set Provides for sending and receiving signal data from CAN bus transmission
line. Maximum angular velocity measurement range: +36°/
sec. Transmission data gradient. Exit: Angular velocity signal value is greater than 500°/sec.
+2.5%
Symmetry coefficient of the output signal: not more than 5% Zero
voltage value: The range of the angular velocity field at the zero position is (-10 to 10)
Terminal and signal output range: along with the positive direction of the sensitive axis.
Responding to the signal input, clockwise rotation is negative and counterclockwise rotation is negative. The watch

has positive polarity. The signal output range is -32768 to +32767 5. Control console

(Console)

Figure 41: Profile of control
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v. work

The gunner's control lever is mounted in front of the seat and under the gunner's scope. The
gunner can turn the switch on/off to Control the secondary system of the gun controller from the gun lever,
controlling aiming and aiming at targets, controlling laser range measurement, automatic loading of bullets in firing,
controlling how much gun can be fired. Guns and machine guns joined the axis. and operate in controlled mode
Automatically aim for the island

The operation of various switches Switch buttons and signal lamps on the control handle

Of the gunner:
1) Rocker switches (Switches)
SA1- System start-up switch
SA2- Automatic mode control switch
SA3- Fire safety switch
SA4- Automatic/manual reload control mode switch 2) Handle
buttons: Right switch button : Cannon trigger switch
button, laser rangefinder switch button, and automatic aiming lock switch button. Left
switch button: Coaxial machine gun trigger

switch button, ammunition loading switch button. Auto and auto aiming unlock switch

button
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1. Switch button for automatic aiming adjustment. 4. Control mode switch (4) 3.

Detailed form (4) Signal lamp (4)

2. Automatic island aiming switch. 5 yandiebar switch button (6). Figure
42. Switch panel on the control handle (Console
panel) . 3) Signal
light bulb. Light bulb. Signal number 1 - Warning lamp starts
working in the direction. 2nd signal light bulb - Warning light bulb
starting distance operation. Third signal lamp - warning lamp for
connecting the trigger circuit. 4th signal lamp - Manual reloading warning lamp.
4) Automatic island aiming switch panel
Panel Switch Button — The switch button provides fine-tuning of the automatic aiming for
Target lock
Push the switch on the panel. —Tracking switch for aiming at target

automatic

Switch on panel — Automatic aiming range measuring switch “manual/

automatic targeting”
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B. Structure of the gunner's control stick The
gunner's control stick consists of a left/right joystick, voltage divider. Elevation and
direction angles and drive mechanisms, switch knobs, switch buttons, signal lamps, connectors
and housing
C. Working principle of the gunner's control stick The joystick
on the controller can rotate about the axle axis to lift it up. Or press down to make the
cannon follow or aim at a high angle. The maximum joystick rotation angle is £30°. The controller joystick can
rotate around the vertical shaft in left or right rotation. In order to make the cannon stick or aim in a direction,
the maximum angle of rotation of the joystick is £30°. A larger angle of rotation of the joystick will make it
easier to shoot. The stand rotates faster. If the lever is released at any position The control lever returns to
the zero position under the force of the leaf springs. 6. Electric cylinder

(Electric cylinder)

seeesesves e

Figure 43: Profile of electric cylinder
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A. Operation of the electric cylinder
The electric cylinder is the high-speed mechanism of the gun control system. It can
Converts the force of rotational resistance into linear thrust to drive the gun up or down. Another function of the electric cylinder
is to receive signals from the gun control system for use in locking.
Electric gun, working principles include:
1) Work together with the gun control system to push the gun to move at a high angle and
2) In the electrical operation mode Can stop and lock the gun according to system commands.
gun control
3) In manual mode The electric cylinder can rotate freely.
B. Structure of the electric cylinder
The electric cylinder consists of a high-speed drive motor, a speed changer and
Electromagnetic brake on high roads The high-speed drive motor is a permanent electromagnetic motor. Changer set
The speed consists of 2 sets of gear wheels and 1 set of gear shafts, the electromagnetic brake is of the double friction type

and leaf spring type. Double coil, see picture 44.

I
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Figure 44 Electric cylinder speed changer (Electric cylinder transmission)

The output power from the motor is transmitted through the speed reduction gear to the gear shaft and

The gear axis converts the rotational force into direct motion. The gear axis
The power shifter is supported by a bi-directional thrust shaft support. The delivery rod of the electric cylinder is connected.
with a nut securing the gear shaft and a sliding mechanism to stop the rotation There is a ring on the top of the

Transfer shaft and lower ring on the cylinder housing
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C. Working principle of electric cylinder
1) Movement in expansion and contraction not less than 150 mm.
2) Rate of speed change The rotational motion is changed to
Direct movement with electric cylinder Speed change ratio: While the motor

One revolution of the shaft expansion and contraction is 11.72+0.1 mm.

3) Ability to bear weight

The maximum electric cylinder output weight is 15 kilonewtons (KN). The speed is 10
mm/sec Time used %
Weight is 10@sme0/see. 4ee used i9s3@s40 kN, speed is Weight is 5 kN, speed

15% V) Service life Continuous work is 800 hours.

5) Locking weight range: The locking weight range of the transmission shaft is not less than 20 kilograms.

Newton;

6) Retraction period: The recoil period of the electric cylinder at the end of the

Export not more than 0.5 mm.

7) Friction force when there is no load in counterclockwise rotation: Friction force

When there is no load in counterclockwise rotation, the pressure of the electric cylinder is not more than 400 newtons (N).

7. Boosting power supply

o D
©

Figure 45: Profile of boosting power supply




Machine Translated by Google

120 Chapter 3

v. work

The power booster is located on the right side of the turret's rear. Used for changing

The 26 volt direct current power of the low voltage power supply is converted to 270 volts (V/DC) to be
used as the system drive power. in the direction and height Used to maintain the stability of the voltage.
Export and protect system power supply
B. Core competencies
1) Nominal output voltage rate: 22 volts to 29 volts. 2)

Nominal no-load output voltage rate: 270 volts £15 volts. 3) Continuity

of maximum electric current: 20 amps (A) 4) Charge
time 0 volts to 270 volts: y120 seconds 5) Resistance Insulation

resistance: 20 megaohms (My)/500 volts.

Driving equipment (Driver)

Figure 46: Outline of the driving device (Profile of driver)
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C. Working
The actuation device is positioned lower than the gun body. Device for power
amplification and speed adjustment control. Used for processing sent control signals. from the gun
control box by increasing the output voltage to match the system control signal to Drive the turret
motor and high-altitude drive motor to drive the turret and cannon in the direction and direction.
different speeds

The basic working principle of the drive device is referred to in Figure 47.

Communication with
Electrical supply CAN cable, angle

and speed meter

Vertical

Measuring device circuit board
-
circuit board [ level
al > - rtical control
ver
CAN CAN
Control via PWM signal
. COIETHomTof streams Collection of streams gy
level B Vertical PWM
and line voltage ottom cover and voltage
level way 9 signal
level .
Verticl
circuit board circuit board
Level power supply Vertical power supply
Control motor High voltage conductor, High voltage conductors - Control motor
turret electric cylinder

Figure 47 Working principle of drive device (Working principle of driver)
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D. Structure

Figure 48: Structure of the driving device (Structure of driver)

Mon. Working

1) Works with CAN bus communication cables. 2) Signal

conversion (Decode): There is work for converting signals of

Angle and speed meter

3) Collect electricity

4) Collect the voltage from the path of the voltage carrying device.
5) Able to control the motor by using a PWM device.
6) Increase the voltage or discharge electrical charge from the voltage conductor. Limit value in

Discharge is 360 volts.

7) Insulation resistance value should not be less than 50 megaohms (My).
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8. Electromagnetic clutch (Electromagnetic clutch)

Figure 49: Profile of electromagnet clutch
A. Operation of the electromagnetic clutch
An electromagnetic clutch is mounted on top of the housing of the machine, rotating the turret and
Used for turning on/off the power supply switch of the torque transmission mechanism. It is also used to avoid turning

the turret. While locked

B. Structure

An electromagnetic clutch consists of a claw, a magnetic pulley, a switch rocker, and a connector.
and housing etc.
C. Working principle
1) Operating voltage rating: 24 volts (V/DC) 2)
Starting voltage (Voltage drop R (VO)): y18 volts 3) Discharge voltage

(Forward voltage (VF): y15 volts 4) Engaging force (force between charges F):

V392 newtons ( N) 5) Resistance value of accelerator coil QQ: 1.1y to 1.25y

6) Resistance value of induction coil GQ: 43y to 48.6y
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9. Angle limiter

Figure 50: Profile of angle limiter

A. Working angle limiter The

angle limiter is mounted on a bracket above the height mechanism. When turning the
gun and Approach the maximum elevation angle or minimum depression angle. The angle limiter disables

the aiming circuit system. in height to limit the hydraulic output control signal in height from the gun control box and

Prepare to cut the circuit in the gun turret lock.

B. Structure of the angle limiter

The angle limiter consists of a housing, a shaft and two push plate pulleys, and four

switch switches.

C. Working principle of angle limiter
Rotation angle of the rocker: When the rocker rotates clockwise or counterclockwise from the
neutral position, the rotation angle shall not be larger than 35°.
Cutting angle Switch: When the rocker rotates clockwise or counterclockwise from the neutral position.

Go to the position where the switch is actuated. The rotation angle of the pedal must be less than 10°.
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3.4 COMMANDER'S PANORAMIC SIGHT
SUBSYSTEM)

1. Commander's panoramic sight

Figure 51: Scheme of the commander's panoramic sight camera.
Profile of commander's panoramic sight)
v. work
The operator's panoramic sight is mounted on the front left side of the operator's seat.
Used for scouting the battlefield, searching for targets, displaying targets to the gunner through control.
Above the gunner, monitor and supervise the gunner's firing status. and control fire over the gunner.
When a dangerous target is found
Operator's panoramic sight Connected to the turret with a fixing
piece. Consisting of a laser rangefinder, a rangefinder controller, and a scope controller.
Operator's Noramic, Signal Collection Device, Thermal Imager, Protective Head,

Scope inner housing, main housing, secondary control panel assembly, bottom cover, etc.
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1) Laser distance measuring

device Used for sending a laser beam to measure the desired distance with a value
of 1.06 micrometers (ym). 2)

Distance measurement controller. Used to provide a high voltage and low voltage
direct current power supply. required to measure the distance as well as controlling the distance
measurement process During distance measurement, the emitted light signal can be collected and the
reflected light signal can be amplified accordingly. Control signals produced by various steps in measuring
distances. In this case, the target distance is Collected according to the time difference between the
emitted light signal and the light signal. that reflects back Finally, the target distance is transferred to the computer and disf
on the monitor

3) Panoramic scope controller

The panoramic scope controller adopts force stabilization. Highly accurate inertial
sensors are used for panoramic surveillance and as a basis for directional and distance aiming. The
control mode provides operator control over the gunner. Controlling the car, setting the location The
operator's goals, the operator's autonomy. The operator can control the gun. According to commands sent
from the fire control computer. Commands received from the control computer The shot is forwarded to
the operator's thermal imaging camera. Then the value of the thermal image returned The information
received will be forwarded to the fire control computer. Commands received from the fire control computer
will be executed. Forwarded to the laser distance meter. Then the value of the laser distance meter
returned will be corrected. Send back to

the fire control computer. 4)

Signal collector. The signal collector displays the measured distance in the
panoramic camera's viewfinder. along with indicating a ready-to-fire or defective signal light Used to collect
the forward gyro signal, which is then sent to the panoramic camera's signal collector after it has been
calculated. Completely It is also used to collect signals from various switches. On the front and rear control
panels, gun control signal, camera line illumination signal. Send to collector Signals of the panoramic

scope and fire control computer
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5) Thermal imaging scope

Thermal imaging scope is A device that uses a beam of light to detect visible objects.
and cannot be seen without the need to come into contact with objects By creating a bright image according
to Response of incident electromagnetic energy within a frequency range or wavelength. of infrared light, 8 -
12 micrometers (ym). As a key component of the fire control system, the crew can use a thermal imaging

scope that can be used to detect Long range, aiming and shooting day/night and in bad weather conditions

6) Protective head cover

The protective cowl is mounted on the outside of the turret. Installed with protective

glass compartment Visible light and infrared light glass window Used to protect the internally exposed parts.
Housing outside the turret

7) Inside scope housing

The inner scope housing is an integral part of the operator's panoramic scope. It is
constructed in a complex design and will include All stabilization systems, image tracking, daylight camera
systems and rotational systems The main components include: reflector bracket, level drive motor, level
contact switch, rotating plate and rotating housing, etc. 8) Housing Assembly The main function of the housing
assembly is to

protect the bottom
of the camera housing, the inner sight, and signal cable connections. external Consists

of a housing, connector set, front cover and desiccant box. 9) Sub-assembly of the instrument panel.

A sub-assembly of an instrument panel used for monitoring in the visual and Change
the viewing range switch.
10) Bottom cover set
The bottom cover is used to refract the path of visible light and eliminate it.

image rotation
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11) Sight heater sub-assembly The sight heater sub-
assembly is used to defrost the During low temperature operation and testing If the

power supply is switched on Frost will never form again.

B. Working principle of the operator's panoramic sight camera
1) Working principle of the independent stabilization system

When the gyro stabilizer base leaves its original position in the inertial space, direction
while the vehicle is moving The camera's fiber optic gyro senses an angular velocity 1 times that of the operator's
from the expansion shaft panoramic sight. The signal will be broadcast further. to the controller embedded in the
panoramic camera. of the operator via serial communication cable. Meanwhile, the embedded controller receives
angular velocity signals from the gyro control. Enter the forward value mounted on the operator's panoramic
sight. Interpolates speed, angular, direction and forward input signals. Calculate frequency and rotate direction
of The motor controls the direction of rotation (Stepper) and sends an excitation signal to the control electronic
circuit. Rotation direction and the motor controls the direction of rotation. The balance adjustment base driving
motor measures the Angular velocity rotation speed which has a value equal to the angular velocity of the flow

rate out and the direction is reversed. Therefore, the direction of the stabilizing base is maintained in position. of

the original inertial space and maintain the line of sight to be stable. 2) Basic working principles in aiming and

searching. Signals for aiming and searching will be sent into the embedded

controller. in the operator's panoramic sight via a

communication cable. After calculating the value It sends an excitation signal to the
direction control motor to drive the circuit and drive the direction control motor. The motor driving the stability
base will rotate with an angular velocity according to the value. division Input signal in direct rotation The direction
of rotation is related to the polarity of the input signal. The rotational angular velocity is sensed by the gyro. until
the angular velocity of the base rotation The value is equal to the value of the signal used for aiming and

searching. Now, aiming and searching of the camera The operator's panoramic aim can be carried out according

to the desired angular velocity.
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The basic operating principle of the operator's panoramic sight is referred to in

Picture 52

Gyro input

forward

‘ Motor

Aiming Embedded IControl motor Control etector

treatment base
signal controller Driving direction driving direction ™ with beam " Balancing

? interference

Fiberglass gyro

Bring the scope

Figure 52: Basic working principle of the operator's panoramic sight.

(Working principle of commander's panoramic sight)

C. Structure of commander's panoramic sight The commander's panoramic sight is a
combination of

detectors. The beam consists of a multi-band optical fiber system and sub-assemblies
containing Integrated stability controls such as monitoring and aiming visible at 2x magnification, CCD daytime
camera, mechanical sub-assembly Night view, optical distance meter Laser intensity 1.06 micrometers (ym),
etc. Determination of the operator's panoramic sight. It will be combined in one piece and digitally. It has a

small, compact, lightweight and simple structure.
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1. Upper housing sub-assembly 2. 4. Laser power supply circuit board
Main housing Su b-assembly 5. Circuit board for displaying images and controlling
3. Signal amplifier circuit board 6. Laser logic circuit board

Figure 53: Structure of the operator's panoramic sight.

(Structure of commander's panoramic sight)
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D. Capabilities of the operator's panoramic sight.

1) Camera capabilities
a) Capabilities of daylight cameras
Magpnification of the field of view: 6 times, 10 times

Field of view: 10°, 5.5°

Sharpness adjustment range: -5D to +3D
b) Capabilities of the thermal imaging camera
Wide Field of View (WFQOV) (9.00°(6.75°) x (1+10%) Horizontalx
Vertical (HxV)
Narrow Field of View (NFOV) (3.00°x2.25°) x (1+10%) Horizontalx
Vertical (HxV)

Electronic Magnification (EM) (1.50°x1.12°) x (1+10%) HorizontalxVertical (HxV)

2) Image tilt and relative tilt.

while the reticle is at the zero position The tilt of the image will not be more than 90y.
minutes and the relative inclination of the scale line shall not be greater than 60y (minutes).
3) Capabilities of the laser distance measuring device

Measuring range: 200 m. - 9,990 m.

Distance measurement error: Accurate 10 m.
distance measurement rate: y98%;
Defect alarm rate: y1%; Frequency of use:

Normal: 6 seconds/time; Emergency: 3 seconds/time, measure distance

Can be used continuously 3 times
Spatial resolution: Level: y1 milliradian (mrad); Vertical path: 50 m.
Tolerance between the laser beam antenna, the receiving antenna

Laser and line of sight not more than 0.15 mm.

Selecting multiple targets: first and last targets
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4) Directional error The
directional output error of the panoramic scope is not more than 0.3 mm in the
range of vertical angles -5° to +15° and in Plate of -5° to +5° angle
5) Aiming speed of the reticle line
Minimum y 0.015°/second (two directions),
maximum in the direction y30°/second, maximum in the distance 5°/second
- 7°/second 6) Correct value of stability of the
orientation. Sight line Stability error: standard deviation in the direction 1yy0.2 mm,
distance 1yy0.15 mm
Under the condition of oscillation the distance is 3°, the frequency is 1 Hertz (Hz) ; The
directional oscillation is 2°, the frequency is 1.2 Hz; The tilt is 2°, the frequency is 0.8 Hz, the stability
accuracy is 1yy0.2 mm in the direction and yyy
0.15 in distance
7) Aiming range of the line of
sight The aiming range is 360° in the direction and -10° to +43° in the range. An

indicator signal from the affected aiming cycle can be output while in position. Be limited in distance. 8)

The speed of the floating line of sight. The
floating speed of the line of sight is not more than 8 mm/min.
(bi-directional)
9) Angular velocity error of line of sight Tolerance range:

+20 mm/s in the direction, +10 mm/s in the opposite direction.

phase

The measurement line-of-sight error in angular velocity is not more than 3% of the

angular velocity, if the absolute value of the angular velocity is not greater than 5 millimeters/second, the

error will not be more than 0.15 millimeters/second.
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10) Inaccuracy in gun control

Inaccuracy of the panoramic camera in aiming along the gunner's line of sight.
Shotis notmore than 1 i jn the range of -5° to +15° directional angles and in the -5° directional angle range.
to +5°

11) Inaccuracy of direction indicators

The direction scale indicator can be formatted. Error indicator
not more than 5°
12) Zero buoyancy value

The zero buoyancy value of the line of sight is ¥0.2 mm. Zero buoyancy value

of the thermal imager is y0.3 mil.
13) Depth of field of the thermal imaging scope
while the temperature between the target radiation and the background
radiation There is a difference of not less than 6,000 resolution with a visibility not 10 km.,
greater than Relative humidity less than 60%, narrow field of view (NFOV) or
Electronic magnification power not less than 2,000 m.
14) CCD camera optical axis misalignment.

Misalignment between the optical axis received from the CCD camera and the optical axis.

The main reficle is notmore than 1 The syrface on the CCD scope should be kept free of dust.

2. Commander's console

Figure 54: Outline of the operator's control stick.

(Profile of commander's console)
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A. The operation of the vehicle operator's control stick.

The operator's control stick is mounted under the operator's sight. It is used for
Control the scope for aiming the island, aiming and controlling the gun orientation over the gunner and
Firing from the operator's position

B. Structure of the operator's control stick

The operator's control stick consists of a receiver plate, a voltage divider and a voltage divider.

Adjustable in direction and distance and connecting mechanism, left joystick, right joystick, switch knob, switch button and signal
bulbs The operation of the control panel is as follows:

Switch SA1 is the trigger switch above the gunner, while switch SA2 is the trigger switch above the gunner.
is in the closed position. and turn on the SA1 switch (upper position), the system enters operator mode over the gunner, while
Switch SA1 and Switch SA2 are closed, the system enters gun control mode.

The SA2 switch is a switch for controlling the anti-aircraft machine gun (AAMG) from inside the vehicle. If
the switch is in the on position, (upper position) can aim and fire anti-aircraft guns from
Operator's control stick

The SA3 switch is a firing safety switch. If this switch is turned on (up position), the operator
Can be fired in gunner control mode.

Switch SA4 is a lock/unlock switch. “locking/unlocking” aiming the island
Anti-aircraft machine gun

The switch button on the index finger of the right hand is used as a switch button to fire a laser that measures the distance to the operator.

Used to measure distance

The thumb switch button is the trigger switch button for a cannon. Used for vehicle operators in

Shooting mode above gunner

The switch button on the index finger of the left hand is the targeting button while the system is not in operation.

Control mode for the operator over the gunner. When the operator presses this button when the target is found. The gun will move.

along the line of sight of the operator. When the switch button is released, the gun will stop moving. This switch button is a reload button.

The operator's gunshots while the system is in the operator's gunnery control mode.
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The left thumb switch button is a machine gun firing button. used by the commander for controlling the common machine gun.
axis while the operator is in control mode over the gunner. Used for controlling the firing of combat machine guns.
aircraft when the anti-aircraft machine gun (AAMG) is switched on

Signal lamp from 1 to 4 C. Principle Used to indicate the status of the switch response.

of operation of the vehicle operator's control stick. When turning

the control lever on the control unit along the level axis in the distance and

direction for controlling surveillance and aiming the operator's panoramic sight in the vertical direction.

The lever rotates with a maximum angle of £30°. Rotating the lever with a larger angle will result in

Movement of the field of vision is faster. When the joystick is released in any position, the joystick will rotate.
Automatically returns to the zero position due to elastic force. While the system is in control mode

Shooting above the gunner Rotating the control rod along the horizontal axis on the machine controls the height and angle of the lift.
Press to control the cannon's elevation and depression angle. Turn the lever along the vertical axis.

left and right to control the turret rotation left and right.
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Part 4:

Basic working principles of the fire control system.

(WORKING PRINCIPLE OF FCS)

Killer fire control system “hunter-killer” has been prepared with the system. Maintains

independent stability for the operator's panoramic sight and the artillery gunner's sight. Equipped

with a dual-axis stabilization system that can follow the cameras. Gunner's aim and panoramic scope

of the vehicle commander.

AAiming the Island Line driver Control devices
| —
| automatic Sight line of the gunners
F The gunner’s line of sight pd  guNNEr
Measuring distance with a gunner's | l
| Unit ]

Target

[Measuring distance with the vehicle commander's laser

Panoramic camera sight line

g

Line driver

Control devices

Sight line

of the car commander

lechnical

solutions, system management

Fire control

Problem solving,

Measuring device group

Methodological correction

gun Drive system gun
e —
control device Turrets and guns big
Gyro set

Figure 55 Operation mode of the fire control system (Operation mode of FCS)
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while the system is under the control of the gunner. The cycle of the control system will It consists
of a gunner's scope, a fire control computer and a gun control system. It creates loop patterns under the
support of various sensors. Any other The fire control computer will Calculates firing data, sending initial firing
angle and trap angle values to the gun. Therefore, the conditions for controlling the The gun was fired and the
gunner's control of the fire was achieved. while the system is under the control of the gunner. of the vehicle
commander The loop consists of the operator's panoramic sight. The fire control computer and gun control
system create a pattern of cycles under control. Support of various measurement devices The fire control
computer calculates firing data and trap angles. that is more accurate Sends the correct initial launch and trap
angle values. Controlling the status of shooting a gun and the commander's control of the fire was achieved.
according to the needs of different missions The crew

can choose between operating modes. of different fire control systems The main operational

control modes are: A firing mode in which the gunner sets the firing range.

Visual firing mode maintains the shooter's stability.

Fire control mode over the operator's gunner. Basic
1. working principle of the firing mode in which the gunner sets the firing range (Working principle)
of gunner's range —setting firing mode)

In the shooting mode where the gunner sets the shooting distance himself. The gunner's scope
moves with the gun. The gunner monitors the battlefield through a sight or display and controls it. and control
movement of the gun using aiming signals via the gunner's control stick. causes the reticle to be driven to aim
Stick to the target The desired initial launch and trap angles are obtained from the built-in engineering solver.
Output to the reticle control module to control the gunner's scope for firing angle adjustments. and the initial

trap period automatically after setting. The gunner aims at the target using regular marking lines. Sight the

scope again to fire. Gunner's Range Control Module Refer to Figure 56.
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Gunner's scope

Target ¢ Sightine of the gunners scope Disance seting | Troubleshooter
Move according to the base information Cycling route

Tolerance angle

Between the lines of sight

with the gun line I

Turret

control system energy

gunner Aiming signal

Accuracy driven

Figure 56 Module of gunner's range- setting control

2. The basic working principle of the visual firing mode maintains the stability of the gunner.

(Working principle of gunner's image stabilized firing mode) The gunner's

scope will be

independent sample The gunner surveys the battlefield and aims at targets through the sights on the scope or display.

Shooter imagery and control Under this condition, the gunner can aim the target manually and Shoot

with regular bullets or with guided weapons. The gunner can also hit targets.

Selecting the automatic island aiming mode
A. Manual aiming and firing when a target is detected. The gunner
tracks the target using the gunner's joystick. If the target moves out of line of sight
in the field of view, The gunner can send signals through Use the gunner's control stick to control the
line of sight to follow the target at an angle. The distance between the line of sight and the line of fire
is created due to the movement of the reticle. Tolerance angle According to the control signal of the

gun control system, it is sent to the technical debugging unit for driving. The gun should move along

the aiming line.
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If there is no aiming signal The gun is stabilized in the specified reticle position.
while the vehicle is moving Angular movement occurs between the turret and the gun in the gap. of
the area of inertia, which will cause an angle error between the line of sight and the line of fire. Due
to the interference of the ground wire The angle deviation drives the gun along the reticle. Cyclic
control of the gun control system The gyro measures the gun's rotational speed at the current time.

and creates feedback. Therefore, the duty cycle created allows the gun to move steadily.

Stability and Aiming Module of Stabilizing Image Mode Refer to

In picture 57
p— — =i Target
| interference
T Biological
| problem solver from the car
| | Launch angle and initial trap range
Aiming Stability Angle error between lines | gun
. control system i
signal - base, Reticle and gun line drlvmg power —
gunner's scope Accuracy Turret
speed
|
-
Feedback
Position
il Ne

— Feedback =

Figure 57. Stability and Aiming Module of the Stability Image Mode.
(Stabilized and tracking module of image stabilized mode)
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According to the information of the selected bullet type, target distance, automatic detector
(Target angular velocity Soil temperature Weather measuring device and tilt detector) and manual distance
setting. (reduced initial velocity and combined corrections) The fire control computer calculates the gun's
launch angle and initial intercept range along with the error angle. To be used as a signal sent to the gun
control signal to allow the gun to determine the firing angle and initial intercept range.
If the difference between the gun and the reticle in distance and direction is less than the limits of
designated shooting frame The gun enters the frame to fire. At this time, if the gunner presses the "Firing"
trigger switch on the gunner's control stick, The gun will fire immediately. The gunner's firing module is

mentioned in Figure 58.

= e —{ Target N P U P R ———————
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get.
Line of sight Laser Cycling route
Target angular I
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Aiming > The gunner's scop ' 63 Gun and sight line —p
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-
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control frame cycle
Pulihe tiger
- [ Test "\‘
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Figure 58: Module of gunner's firing
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B. Shooting mode with auto-aiming and firing from gunner-aiming.

(Gunner's auto tracking aiming and tracking firing mode)

In the gunner's automatic island aiming mode The automatic island aiming module

will pick up. The image signal from the CCD daytime camera or the video signal output from the thermal

camera, based on the automatic islanding calculation, the islanding module tests and transmits the desired

angle signal. The error comes out in both direction and distance to the aiming control circuit of the scope.

Automatically aligns the reticle with the target. Other working principles It is the same as aiming and

sticking by hand. The control module is referred to in Figure 59.
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C. Gunner's firing with gun.
launched missile)

While firing a guided weapon Control principles and procedures of the system It's no
different from shooting with normal bullets, but selecting the type of bullet as a guided missile, then the
system will Enter missile control mode while pressing the trigger switch down. The scope controls the
control zone. and guide the missile fired from the cannon until it hits the target. The control mode is
described in Figure 60.

When firing a guided weapon, the system slows down the reticle
speed. At the same time, it blocks automatic island aiming, operator control of fire

over the gunner, and target designation.

Launch gun

normal bullets
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Figure 60: Module of gun launched missile control
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3. Principle of shooting by the commander in the mode of controlling fire over the gunner (Principle of

commander's override firing mode)

In the mode of shooting above the commander's gunner. The operator's panoramic sight will
Maintain balance independently The commander surveys the battlefield and aims at targets through channels.
the aim of the panoramic scope or OPERATOR'S DISPLAY AND CONTROLS If the target moves body away
from the line of sight The operator will operate the vehicle by sending signals from the use of the engine lever.
controls the operator's control and controls the line of sight to aim according to the target's movement. An error
occurs between the reticle and the firing line due to the movement of the reticle. The error angle sent to the gun
control system's control signal is sent to the troubleshooting unit. The road after processing is used to drive the
gun to move along the sight line. If there is no aiming signal The gun is held in a specified

position along the reticle. of the vehicle commander while the vehicle is moving An angle shift
will occur between the turret and the gun in The gap in the area of inertia that creates an angle error between the
line of sight and the line of fire. due to interference from the ground wire The angle of error drives the gun along
the reticle through the Control loop of gun control system The gyro measures the gun's rotational speed based
on the current time and Feedback is created, so a cyclic action is created to keep the gun moving steadily.

Module for firing the operator over the gunner. Refer to in figure 61.
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Part
5: TURRET TRAVERSING MECHANISM

1. General

The turret rotating mechanism is mounted on top of the turret ring. The drive gear will engage with the gear.
of the turret ring to drive the turret's rotation in a 360° radius and provide the firing angle.

in the direction for artillery and co-axial machine guns

2. Main performance parameters

A. Power transmission rate

By hand 1,098.4

Electrically 553
B. Safety torque range (Safety moment) 340 to 390 Newton meters.
C. Set the locking moment to 35 to 40 Newton meters.

D. Power transmission angle (Transmission clearance) 2.5 mm (measured at the mouth of the gun barrel)

3. System composition
The turret rotating mechanism consists of an electromagnetic clutch (1), a rotating motor (2),
a directional angle device (3), a rod. Manually turning the turret (4), working position changing device

(5), safety clutch (6), drive gear and housing, etc. (See picture 62)
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1. Electromagnetic clutch

4. Manual turret turning lever

2. Motor driving rotation 5. Equipment for changing working positions

3. Direction ang|e 6. Safety clutch (with cover that can be opened)

determination device Figure 62 Turret traversing mechanism

4. Working principle

The turret mechanism can be driven electrically and manually by changing its position.
Position changing devices and electromagnetic clutches When the lever position is pushed, the device changes.
Working in the upper position It will be a manual working position. When the lever is in position

The bottom is the electrical working position. As shown in Figure 63.
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Work by hand

Runs on electricity

Figure 63: Change-over device

Electric propulsion is used by the following mechanism, see Figure 64.

10

(=] 1

&

1. Electromagnetic clutch 6. Gear plate

2. Motor drive 7. Gear axle frame set

3. Drive gear 8. Inner gear tooth groove
4. Flexible gear 9. Safety clutch set

5. Position changing gear 10. Gear set

Figure 64: Principle of driving the turret rotating mechanism with electricity.

(Principle for electric drive of turret traversing mechanism)
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Working principle: Turn on the SA1 switch. On the gunner's control stick, an electromagnetic clutch
(1) connects power and a drive motor (2) transfers torque to the gear set. (10) through a pair of gears The
gear then transfers torque to the position changing gear (5) through the inner gear tooth groove (8). ) the
satellite gear set in the frame of the shaft gear set (7), the gear inside the gear plate (6) and the gear body (3). Finally
Torque is transferred to the turret ring for electrical drive. If there is a lot of resistance in the turret
The safety clutch protects the turret mechanism from damage by the movement of the

Friction disc

The power output gear of the rotating turret mechanism consists of a pair of concentric gears (4 and 5).

and torque springs to limit the engagement distance of the gear teeth of the turret ring.

Turning the gun turret manually uses the mechanism as follows, see Figure 65.

1. gear plate 4. Drive gear

2. Position changing gear 5. Worm gear

3. Flexible gear 6. Manual turret turning lever

Figure 65. Manually driving the turret turning mechanism.

(Manual drive of traversing mechanism)
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Principle of operation: Close the SA1 switch on the gunner's control stick. The electromagnetic
clutch will Demotivated and laid off The manual turret lever (6) transmits torque to the worm gear (5). The
torque is then transferred to the position changing gear. (2) through the worm gear and drive gear (4) on
the gear plate (1). Finally, the torque is transmitted to the turret ring rail. using manual movement

Operating principle of electronic direction angle setter (Operation principle of
electronic azimuth indicator):

Signal cable

Mechanical machinery driven by machine LCD screen
Differential of one gear tooth V

Angle measurement

It consists of a drive mechanism with a single tooth differential. Angle meter, power cord, and
LCD (liquid crystal display) The meter collects the angle signal through a mechanism. It is driven by a single
tooth gear and outputs an angle signal via a signal cable. Then the angle values, the gun point outline and
the tank outline are displayed on the display screen when the turret is rotated. Guns The relative position of
the turret to the vehicle is displayed on the LCD screen when aiming and firing. The directional firing angle
for the main guns is displayed. A directional compass can also be used for inspection. and can adjust some
specific parameters for maintaining stability in the directional angle. If necessary to set Set the direction
angle value to be zero. Insert a 1 mm diameter steel wire into the small hole at the top of the detector and

press and hold for a long time. for more than 2 seconds, then the value will return to the zero position.

1. LCD screen 2. Power connector 3. Power distribution switch

Figure 66: Profile of display screen
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5. Rotation control motor (Executive motor) (mechanism for rotating the gun turret)

Figure 67: Profile of turret motor

v. work

The motor controls the rotation of the turret. Assemble the set with the turret rotating
mechanism. It is a permanent electromagnetic motor. It transmits rotational speed and torque under the control of

The output voltage and current from the turret rotation drive through the turret rotation mechanism.

B. Capability
Power: 5 kilowatts (kW)
Input voltage: 270 volts (V)
Input current: 20.5 amperes (A)

Torque: 13.6 newton meters (N-m)

Rotation speed: 3,500 revolutions/minute (r/min)
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Automatic ammunition loading machine (AUTO LOADER)
1
Episode AUTO LOADER SYSTEM
1. General

The automatic ammunition loader (Autoloader) is an integrated system of mechanical mechanisms and

Electrical equipment for automatic loading and manual loading of ammunition. Ammunition loading machine

Automatic works in conjunction with a 125 mm tank gun and cannon with separate ammunition.

Automatic ammunition loaders perform the function of automatic loading of ammunition. Loading ammunition

semi-automatic Emergency reloading Loading/unloading ammunition and loading

Manual bullet At the same time, there is also the function of checking for errors. Carry out work mode and

display the ammunition loading status and failure information through the ammunition loading control box screen.

The gunner's control panel can display relevant information and recognize communications between the gunners.

and automatic ammunition reloading system

2. Main performance and parameters

Reload rate

Supported bullets

Number of bullets carried in the rail

carrying ammunition

7 - 9 shots/minute

Armor-piercing rounds (APFSDS), anti-tank grenade rounds

(HEAT), Explosive Ammunition (HE), Guided Weapons (Gun-

launched missile)

22 rounds (including 4 guided missiles stored in the storage compartment
Special ammunition: The remaining 3 types of ammunition are stored in the compartment.

general ammunition storage)
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Bullet reload Elevation angle:
angle, working type 4°30y Automatically loads bullets. Loading ammunition
semi-automatic Loading/unloading ammunition, loading

emergency ammunition The commander reloads the ammunition.

Automatic manual reloading

Capablllty Left and right tilt angle y15° (bar can be closed
Loading bullets into the magazine The machine can be closed manually when the angle of inclination to the left is
(Loading adaptability) greater than 8° if the soil delivered with the casing becomes stuck during packing.

fire when tilting to the left and right. The crew

Jams can be cleared manually.)

Automatic ammunition loading machine When the tank moves at a speed of § 25 km./hr. on

can work normally Roads with moderate undulations or potholes

Time taken to load ammunition Loading 22 rounds of ammunition takes 5 - 6 minutes.
Ammunition loading mode Automatic reloading of ammunition is controlled by

computer or handloading ammunition.

3. System composition and principle
A. System Composition
The automatic reloading system consists of the following secondary components (Figure 1):
A chain that pushes bullets into the chamber (2), a pulley for lifting the bullet storage compartment (3), a mechanism for opening the
window for selecting the casings for delivery (4), a machine that ejects the casings. Delivery (5), artillery lock (6), ammunition rail (7), equipment

Collects data signals and drive gears and control cables, etc.
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5. Machine for ejecting soil casings

1. Data signal collection device and gear. 2. Chain that pushes

bullets into the chamber. 3. Pulley to 6. Artillery lock device

lift the bullet storage compartment. 7. Ammunition rail

4. Window opening mechanism. Copy the soil cover and send it.

Picture 1: Automatic ammunition loading machine (Auto loader)

1) Data signal and gear collection device: receives position and sequence signals.
Commands all parts of a mechanical device and sends information to trigger operations.

2) Chain that pushes bullets into the chamber: Used for pushing bullets and clay along with their casings into the chamber.

3) Pulley for lifting the ammunition storage compartment: Used for lifting the ammunition storage compartment up to align with the bullet pressure line.

The bullet enters the chamber. The line pushes the soil casing into the fire port. or the way of carrying ammunition

4) Mechanism for opening the clay casing window: used for opening and closing the clay casing window.
5) Ejector: Used for catching the ejector that is held back from the magazine after firing.

and ejected the casing from the turret.
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6) Cannon locking device: used for locking the cannon in the line of the reloading angle. 7)
Ammunition rail: used for storing 22 rounds of ammunition and moving for loading. Save the storage
space. Bullets of the type desired by the gunner go to
the exit port. There are two tension devices installed on both sides of the bottom
of the pulley. Used for fixing the position of the pulley relative to the ammunition rail. and pull out
the exit part of The shell on the base rotates upward to smoothly pass through the
chamber. The tension device is a mechanism with a left-hand and right-hand thread. and can be
adjusted tightly It can be raised or lowered by turning the threaded sleeve. Both ends are attached to the hinge
with a storage hoist. Ammunition and ammunition
rail base respectively. B. Operating principle in
automatic ammunition loading mode. When the gunner presses the automatic reload button, the machine loads
Auto Ammunition automatically completes the process of loading the bullet into the chamber.
First, the cannon moves upwards to the reload angle and the gun lock locks the cannon to the
reload angle. The ammunition rail rotates to a specified position and is Brake and stop at that position. Then
the soil casing ejector will lift up. When the cannon is in the magazine loading corner, the Hoister lifts the
ammunition chamber. Go up to the ball container line. The bullet and bullet pusher chain push the bullet into
the chamber. Delete information about loaded bullets. The bullet is cocked into the magazine and the magazine
release chain retracts it to its original position. After the casing selection window opened, the empty casing was
ejected from the turret. The shell selection window closes and the chain pushes the bullet into the chamber.
The ammunition chamber lift pulley is lowered until the gun is loaded with the casing. In the packing line The
dozer chain is delivered with the sheath into the chamber. and the chain will withdraw back to its position. Initial
position The magazine pulley and magazine ejector return to their original positions. The cannon is unlocked
and returned to its original firing position. Automatic working diagram (see Figure 2) Below shows the control
principles of an automatic reloading machine. 1) Lifting the cannon (Gun
laying) to the loading angle and locking the gun. big
When the automatic reload button is pressed on the gunner's control unit. Gun raising
signal The cannon is sent to the gun stabilization system and the cannon is raised to the loading corner. and

hydraulically locks the cannon at the loading angle.
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While moving the cannon to the reloading point, The motor of the cannon locking
machine It works to extend the locking pin and press on the surface of the cannon safety panel. When
locking the cannon at the loading angle Once the bullet is fired, the cannon lock will send a signal (K1) to
cut off the motor. At the same time, the cannon will move slowly within the range. The loading angle is
determined after a short hydraulic lock of the gun when the gun lock shaft pin is inserted into the gun's
mounting bolt hole on the cradle. Under the force of the leaf spring, the cannon is mechanically locked at
the loading angle, which now changes the hydraulic lock signal (K3) of the gun lock. Large to lock the
cannon hydraulically. It locks the cannon both mechanically and hydraulically.

2) Rotation, braking and stopping of the ammunition rail. When

pressing the reload button The ammunition rail locking electromagnet will be actuated.
Activate and turn on the electromagnetic unlock signal (K1) to unlock the ammunition rail. at the same time
The ammunition rail motor works to drive the ammunition rail to rotate.

When the ammunition rail turns The shaft of the bullet positioning device sensor.
(Magazine identifier) will start simultaneously. When the selected bullet chamber approaches the bullet
exit (at a distance of 1 bullet chamber before the bullet exit), the computer brakes the rail. truck The bullet
follows the signal of the bullet locator and the computer controls the amount of time the braking takes. After
this time has elapsed, The ammo rail will start rotating again. When the ammo compartment Selected has
reached the exit of the bullet. The computer unlocks the truck rail electromagnet. Bullets follow the signal
received from the bullet positioning device. and the leaf springs will push the lock shaft latch to press. onto
the wall inside the top rail of the ammunition rail. Meanwhile change unlock signal The electromagnet (K1)
opens the low speed circuit. The ammunition rail rotates at low speed when the locking shaft pin is inserted
into the locking hole of the top rail. Replace the electromagnetic lock signal (K2) and
The ammunition rail will stop rotating.

3) Lifting of the case ejector frame after the cannon is locked. The casing ejector motor
will work to start lifting. Frame of soil ejector Then the frame of the soil casing ejector

will lift up. after crisp The soil casing ejector has lifted the body to its position. The lift-to-position signal (K2)

will change to deactivate the motor. Finished lifting the frame of the soil casing ejector.
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4) Lifting the ammo tray to the ammo loading position .
projectile ramming position)

When the ejector frame is raised and the cartridge rail stops rotating and is locked, the
cartridge hoist electromagnetic lock operates to release the hoist into position. at Set to turn on the motor to
lift the ammunition chamber. Then the pulley will start to lift the storage compartment.
ammunition

When the catcher and ammunition storage compartment are raised to the bullet loading
position, the pulley at the bullet loading position signal is changed to demagnetize. Electricity and Activate the
low speed circuit of the pulley. Then the pulley will move slowly. When the pulley's locking pin shaft If the
pulley is inserted into the groove of the locking plate, the pulley will be locked. The pulley motor will now be
cut off. and the bullet is raised to the loading position.

5) Pushing the bullet Clearing data and the withdrawal of Sojdan Ammunition.
(Ramming of projectile, de-memorizing and withdrawing of ramming chain)

Pushing the bullet into the chamber with the bullet push chain is divided into two steps.
First, the bullet is pushed into the chamber first. After the chamber is raised to the loading level and loaded,
the propeller chain motor operates to push the bullet into the chamber. When the propeller chain pushes the
bullet, stretch out The start signal of the bullet push chain (K2) is changed. The pulley is locked to prevent
malfunction Meanwhile, Sojdan Ammunition was preparing to withdraw. When the

bullet is pushed into position in the chamber, Will change the chain position signal, push
the bullet (K1) to cut off the motor of the bullet push chain. while the control system deletes the data. Where
this ammunition is stored After deleting data The circuit instructs the motor to rotate in reverse to cause the
chain to push. The bullet returns to its original position. Change the bullet push chain starting position signal
(K2) to cut off the bullet push chain motor operation. and supply electrical power to the electromagnet Then unlock the pulley.

6) Opening the window to select soil for delivery. Ejecting the soil cover and closing the selection window

Ejecting window opening, case ejecting and window closing)
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As the bullet is pushed into the chamber. Motor of window opening mechanism Copy the soil and send
it to work. When the window has opened to the position The window signal has reached the open position.
(K2) will be changed to cut off the motor of the window opening mechanism and Activate the electromagnet to eject the earth
sheath. At this time, the locking shaft latch of the ejector The grounding sleeve releases the twist shaft of the sleeve ejector.
and the empty clay casing will be ejected with a casing ejector. After the empty clay casing has been ejected, The circuit
commands the motor to rotate in reverse of the mechanism. Opening the soil selection window will work. The window will
then close. As the window is closed into position, a signal to the window opening mechanism is sent when the window is
closed. The remaining position in the closed position (K1) is switched to deactivate the motor of the window opening
mechanism.

7) Lowering the pulley to the position of loading soil and delivering it together with the casing. Earth pushing

ready Casing into the chamber and withdrawing the chain back to its starting

position. After the bullet is pushed and the bullet pusher chain is retracted, the pulley's electromagnet
is actuated to unlock the pulley. When in position Circuit to control motor rotation Reversing the direction of the pulley will
work. and the ammunition storage compartment will move downwards When the soil storage box is ready The casing is
close to the filling line. The earth channel hoist signal sent with the sheath in position (K2) is changed to release the hoist
electromagnet and cut into the low speed circuit of the hoist. Hoist motor Then the motor The pulley will rotate at a low
speed. When the locking shaft of the pulley is inserted into the grounding groove with the bushing,
(Cartridge tray notch) of the locking plate. The pulley is locked. The motor of the bullet pusher chain drives the chain and

pushes the cartridge along with the casing into the chamber. When the dozer chain

is delivered with the sheath into position in the chamber Below the edge of the end plate of the casing

It will move against the sleeve retainer and close the end machine shaft. Disable the contacts. KS end machine rod, the

reverse rotation motor circuit of the bullet push chain will work. and the bullet pusher chain will retract when the bullet pusher
chain returns to its starting position. The initial position signal of the bullet push chain (K2) is changed to deactivate the bullet

push chain motor and electromagnet. So the pulley will be unlocked.
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y) Returning to the starting position of the pulley and ejector frame.

After pushing the soil and sending it with the casing into the port. The pulley will be unlocked
with Open the motor cycle. and the ammunition storage compartment catcher (Catcher) will be lowered along with
the compartment. Pick up empty ammo. When the holder moves away from the soil packing line, it is delivered with
a sleeve. The transmitter earth position signal with casing (K2) is changed to open the motor circuit, reverse rotation
of the transmitter earth casing ejector motor, then the ejector frame. The ground cover will begin to move down.
The starting position signal of the earth-casing ejector (K1) will change to deactivate the earth-casing ejector motor.
When the channel holder Keep the ammunition close to the starting position. The pulley initial position signal (K4)
is changed to release Pulley electromagnet The locking shaft pin presses and slides on the locking plate. at the
same time cycle The low speed of the hoist motor will work. When the locking shaft latch slides and inserts into the
notch of the locking plate, the pulley is locked. At this time, the electromagnetic signal of the pulley (K1) changes and cuts out.
Motor operation of the pulley

9) Unlocking and returning to the starting position of the cannon

When the earth casing ejector frame is lowered to the starting position Position signal The start
of the ejector disables the gun locking device's motor and the lockshaft latch withdraws to unlock the cannon. When
the latch withdraws Gun lock device signal
K3 and K2 will change in sequence. Disable the gun locking device motor and release the cannon hydraulic lock.

The cannon will then return to position. Determine the initial shot aiming by Automatic and ready to fire
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Figure 2: Working diagram of the automatic ammunition loading machine.
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Figure 3: Wiring diagram of autoloader.
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Part 2
GUN LOCKING DEVICE

1. General
The gun locking device is mounted on the right front of the turret. Serves to lock the cannon at the loading angle.

4°30y bullet while autoloading Semi-automatic ammunition loading and

ejecting empty shell casings

2. System Composition and operation
principle)
A. Main structure of the system (Refer to picture 4)
The gun locking device has main components: the gun locking pin (1), the gun locking
shaft pin (3), the square shaft (2), the switch box (5). ), special wrench (4), signal detector K3 (7) and

Driving equipment, others

2
3
1. Fixing legs 5. Switch box
2. Square shaft 6. Lock signal detector
hydraulic
3. Cannon lock shaft latch 7. Motor

4. Special wrench

Figure 4 Gun locking device
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B. Drive device of gun locking device

1. Level measuring device 5. Power transmission gear
2. Cannon lock shaft latch 6. Motor gear
3. Gear 7. Motor

4. Threaded shaft
Figure 5. Working principle of gun locking device.
The driving part of the gun locking device consists of two sets of gears and a pair of shaft drives.
Thread-Panth

Motor (7) drive motor gear (8), motor gear (8) power transmission gear (5), motor (7)

gear The driving force (3), together with the nut, drives the threaded shaft (4) to move in a straight line.

The cannon lock shaft pin (2) is connected to the threaded shaft (4) with threads, driving the cannon lock shaft pin.
(2) Move and extend with the threaded shaft (4).

The square shaft on the left side of the PTO gear extends from the housing. Use a special wrench.

Tighten the square shaft so that the cannon locking shaft pin (2) can be extended or retracted.
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C. Switch box

The level detector is installed inside the switch box. Consists of a control unit Gun
lock position signal with hydraulic lock signal measuring device mounted at the end. of gun locking
devices by following the retractable movement of the locking pin (2) the output shaft switch of Two

measuring devices provide signals to control the extension (or retraction) of the locking

latch. The position signal of each switch:

K1: Position lock signal; K2: Unlock signal; K3: Signal
Hydraulic lock
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Part 3

Ammunition rail (CAROUSEL MAGAZINE)

1. General (General) The

ammunition rail is installed on the floor of the tower room. It stores 22 rounds of ammunition, an

automatic ammunition rail and delivers the selected ammunition to the ammunition exit.

2. System Composition and operation
principle)

The ammunition rail has main components: ammunition storage compartment (11), rotating
ammunition rack (7), rotating base (13), manual release arm (14), motor reduction gear. router (2),

manual rail turning system, roller device (5), support wheel (12) and locking device, etc.
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1. Bullet type positioning device

2. Motor reduction gear

set 3. Output gear of the positioning device
Bullet type

4. Output gear of the truck reduction gear

ammunition

5. Wheel covers

6. Upper ring

7. Rotating ammunition rack

8. Lower ring

9. Installation base

10.  Support wheels

11. Ammunition storage compartment

12. Receiving wheel

13. Ammunition rail base

14. Release lever

15. Ammunition rail swivel

16. Bullet exit port

Figure 6: Ammunition rail
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a) Ammo tray

1. soil storage compartment delivered with casin
9 P 9 6. Request to hold the explosive ammunition.

2. Bullet storage compartment 7. Request to lift the ammunition storage

compartment. 8. Lead steel plate.

3. Armor-piercing bullet holder 4.

Bullet holder release lever 9. The earth protection sheet is delivered with a casing.

5. Request to confiscate anti-tank grenades.

Figure 7 Ammo tray

The ammunition storage compartment is used for bullets and propellant, delivered with casings. Contains channels
Bullet storage (2) and soil storage compartment with casing (1) are welded together and the lifting hook
Ammunition storage compartment (7) is welded at the top. It is also equipped with a release lever for securing the bullet
(4), a guide steel plate (8), and a protective earth plate with a sleeve (9) used for loading the bullet into the loading rail.
Bullets and 3 mounting hooks (3,5,6) for securing 3 types of bullets respectively.

There are a total of 22 ammunition compartments arranged on rotary shelves. Ammo compartment
Restricted by vertical barriers on the rotating rack. Four yellow ammunition storage compartments are for guided

weapons only. and can carry only guided weapons and explosive shells.
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When the ammunition chamber rotates within the ammunition rail and is lifted onto the loading
line, With the pulley lift the ammunition compartment. The bullet and the shell are always held together by hooks
(3, 5, 6) and the shield (9). Loading steps Automatic, first step, hoist to lift the storage compartment The bullet
rises to the loading line. At this time, hooks (3, 5, 6) are used to secure the bullet in the storage compartment. The
bullet is released by a bullet release stop on the pulley. When the bullet has been unlocked The bullet push chain
can push the bullet. After Souj pushes the bullet out of the ammo chamber and already loaded into the port The
pulley lowers the bullet chamber and makes the chamber ready. The casing is now at the loading line. The earth

shield delivered with casing (9) is unlocked with the release stop plate. The soil is delivered with a casing on the

pulley. In order to be able to push the soil for delivery along with the casing out of the soil storage compartment.

b) Rotary base

Figure 8. Rotary base . The base of the

bullet rail (13) (see Figure 19) is also connected to the cylindrical roller. Bolt on

center section and is supported by the support wheels (12) of the shelf (7) at the edge. Its main

function is as a support plate for the bottom of the loft. battle

On the base of the ammunition rail There is a motor reduction gear set (2) of the ammunition
rail and Bullet-type positioning device (1) Bullet-loading rail rotating lever Some ammunition and machine gun

ammunition, etc., are mounted on top of the ammunition rail.
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At the rear of the base of the ammunition rail. There is an ammunition exit door (16). This
door opens automatically when the ammunition storage hoist is raised by the pulley. and the door closes after
the pulley pushes The ammunition compartment returns to the ammunition rail. These functions are mechanically

interconnected. The exit door is normally closed to prevent objects from falling into the ammunition chute.

c) Rotary shell rack

Figure 9 : Rotary shell rack

The rotating ammunition rack (7) is a spoked structure divided into 22 compartments
for 22 ammunition storage compartments. The inner ring is welded. It is connected to the upper rail (6)
with bolts and the outer ring is supported by rollers (10) mounted on the lower armor plate of the body.
car Ammo rack The rotary chamber stores the ammunition chamber and sends the selected chamber to

the exit in while the ammunition rail was rotating
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d) Motor reduction gear set

1. Spur gear sends PTO 4. Buffer
2. PTO gear 5. Motor

3. Drive gear

Figure 10 Motor reduction gear set

The motor reduction gear is a 4-stroke drive reduction device. The main components are

It consists of a motor (5), a buffer (4), a drive gear (3), a PTO gear (2), and a spur gear.

power output (1), etc. The bottom of the PTO gear (2) is connected to the ring gear of the upper rail to

Drives and rotates the ammunition rack mounted on the top rail. Thus causing the ammunition rail to move.
Can rotate about the center point (such as rotating the rail to load ammunition Canceling the loading of ammunition and
loading) at the top of the reduction gear Spur gear transmitting power (1) connected to gear

Bullet-type positioning device To drive a bullet-type positioning device. according to the rotation of the floor

Drop your bullets together.
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e) Roller device
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1. Ammunition rail swivel 6. Lower ring
2. PTO gear 7. Upper ring
3. Rail swivel connecting rod 8. Bullet type positioning device.
4. Motor reduction gear 9. Rubber support
5. Electromagnetism 10.  wheel cover

Figure 11: Roller device and manual driver device
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The rail swivel device is mounted in the center of the rail on every cartridge (see Figure 6). All
parts and assemblies of the rail are connected to the rail. Collage them together using
Ammunition rail rotating device Rail rotating equipment It is the main supporting part of the ammunition rail.

and performs the main function of rotating the ammunition rail. Rail rotating equipment There are main components:

Wheel cover (10), upper ring (7) and lower ring (6).

At the top of the upper ring gear (7) (see Figure 11), the outer gear tooth is connected to
PTO gear of the motor reduction gear (4); 22 locking holes spaced along the circumference.
are equal and are used to lock the ammunition rack and ammunition exit when the ammunition moves into position.
set. The lower part of the upper ring is connected to the ammunition rack, and the inner part is integrated with
The protective cover (10) passes through the roller. The lower ring gear (6) connects to the protective cover (10) through the

roller. At the same time, the ring gear The lower part (6) is mounted on a base which is connected to the lower armor plate of the body.

car with bolts The motor reduction gear (4) is installed on the protective cover (10) with bolts and
The bullet-type positioning device (8) is mounted on the motor reduction gear (4) with a bolt.

f) Manual drive device

The rail swivel lever is used to manually rotate the ammunition rail. The rail swivel connecting
rod (see Figure 11) has the main component of the ammunition rail swivel (1) (with a gear with a spring attached to it.
one-way rotation - ratchet) rail-turning rod (3) (including a gear with a spring that allows one-way rotation and
double bevel gear), PTO gear (2) and release lever; The PTO gear (2) is connected to the teeth.
outside of the upper ring gear (7). To rotate the ammunition rack manually, first
Pull up and hold the release lever (this release lever is connected to the loading rail's locking electromagnet).
ammunition with a steel wire running through a pulley), then move the ammunition rail lever (1) up and down.

The above method involves turning the ammunition rail manually.
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g) Locking device of ammo tray
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1. Upper ring 5. Clamp on the electromagnetic housing.
2. Roller track 6. Electromagnetism
3. The linkage to the lock house. 7. Latch lock
4. Lock housing 8. Steel wire

Figure 12: Locking device of ammo tray

The ammunition compartment locking device is mounted in the middle of the protective housing.
(See Figure 11 and Figure 12) and receives commands to lock or unlock the ammunition storage shelf.

The ammunition chamber locking device (see Figure 12) has main components: an

electromagnet (6), a lock pin (7), and a lock housing (4), etc. n
Electromagnet (6) consists of two electromagnet units (large and

small) on the back of both electromagnetic units There will be touch switches K1 and K2 installed.
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Part 4

Hoist for lifting ammunition storage compartment (HOISTER)

1. General _

The hoist for lifting the ammunition compartment (Hoister) is installed on the back of the cannon. The top of the pulley is fixed in place.
Turret support arm and the lower part is connected to the rotating base through a tension device. Main function
of the pulley to lift the ammunition storage compartment is to raise and lower the ammunition compartment to the ammunition loading position.
and unloading ammunition while loading ammunition and unloading ammunition that is in
ammunition rail and lift the ammunition chamber to the loading line during automatic reloading.

After ejecting the bullet from the magazine chamber, The pulley lowers the ammunition chamber to

Default normal position

2. System Composition and operation
principle)
The main components of the ammunition storage hoist are: Electromagnetic locking device (2), box

Switch (3), manually operated pull arm (5), pulley wheel (7), pulley frame (6), storage compartment handle

Bullet (11), two lifting chains (10), release stop plate, pulley lifting mechanism (4), etc.
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1. Motor 7. Pulley dial 8.
2. Locking device Bullet release stop plate
3. Switch box

9. The ground release stop plate is delivered with a casing.

4. Hoist lifting mechanism
9 10. Chain lifts up the ammunition storage compartment.

5. Manual position change lever 11. Bullet storage holder

6. Housing of the hoist that lifts the ammunition storage compartment.

Figure 13. Hoist that lifts the ammunition storage compartment (Hoister).
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1) Hoist frame for lifting the ammunition compartment.

1. Connection flange 4. Lead pipe

2. Leftand right side cover plateS 5. The chain guide rail lifts the ammunition storage compartment.

3. Hoist frame is the basic
structure for installing all the components of the hoist . The

pulley frame is made from welding of the left / right cover plates (2), 2 guide rails for the chain hoist to
lift the ammunition storage compartment (5), guide pipes 2. Pipe (4), flange connecting the hoisting mechanism (1), rotating

handle (3),

Support and support frame

The guide rail for the chain hoist to lift the ammunition storage compartment (5) is a guiding device for the chain hoist.
There is a chain inside to lift the handle of the ammunition storage compartment so that it moves up and down. The guide screen (4) has the

main function of holding the end of the pulley chain. The connecting flange (1) is welded to the top of the pulley frame. The hoist lifting mechanism

is connected to Pulley frame through connecting flange (1)
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2) Ammunition storage compartment catcher (Catcher)

The function of the chamber catcher is to hold and lift the chamber. (using hook 2) from the ammunition rail

and release the ammunition storage compartment when the ammunition storage compartment is inserted into the ammunition rail.

1. Connection

hole 2. Hook

3. The push rod to stop the ground
casing is delivered empty. Figure 15 Hoist jaw.

The magazine holder is connected to the lower ends of the two chains through the connection holes
(1) on the holder housing. The push rod of the ground cover stopper (3) at the top of the holder moves up along the body.
Hold and push the Spent Case Stopper of the Spent Case Ejector.
(Case ejecting device) move to the side. This will leave enough space for lifting.

Ammo compartment
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3) Pulley lifting mechanism (Drive device)

1. Electromagnetic lock pulley 9. Gear

2. Main shaft 10. Buffer,

3. Chain wheel 11. position change gear
4. Drive gear 12. Pulley frame

5. Angle sensor driving gear 6. 13. Pulley dial 14. Pulley

Power transmission gear chain that lifts the ammunition storage
7. Motor compartment 15. Sensor

8. Motor gear 16. Drive chain

Figure 16 Hoist lifting mechanism (Drive device)
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The motor is driven by a 3-speed reduction gear. The function of the motor is to raise and lower

the level. Electrical ammunition storage compartment The manual shift lever operates the manual hoist to manually

raise and lower the magazine well. Changing

the operating mode between motorized hoisting and hoisting This can be done manually by
moving the shift gear (11) with the manual shift lever. The pulley lift mechanism is in manual control mode. Electrically

operated when the gear shifter (11) is in the inside position and the hoist driving mechanism is in manual mode

when the gear is set. The position (11) must be changed to the outside position.

The motor driving the hoist and the mechanism for driving the hoist manually consists of a motor (7).
Buffer (10), drive gear (4), chain wheel (3), pulley chain (16) and manual position change lever.

1) Lifting a pulley with a motor (Motor drive) Motor
(7) Motor drive gear (8) and Motor gear (8) Drive gear (9) to send

Power goes to the main shaft (2) through a buffer (10), drive gear (6) and drive gear (4), chain wheel 2.

Set (3) is installed on main shaft (2), pulley chain (16) to move in a straight line. Ammunition storage holder installed
at the lower end of the chain (16) will lift the ammunition chamber into vertical movement.
2) Lifting the hoist by hand (Manual drive)

The pulley dial (13), position change gear (11), passes through the pulley chain (16), and
transfers power to the buffer (10) through the gear. Drive (9) The transmission of power by hand is the same as that of
Transmit the power output of the motor.

3) Switch box

The switch box located on the housing of the hoist drive device (see Figure 16) contains an

angle sensor. Mounted in the switch box, the gear (2) of the sensor (see Figure 16) is driven by a gear (5) located

at the end. right side of the main shaft to allow connection and disconnection of the sensor.



Machine Translated by Google

Chapter 4 179

1. switch box housing 2. Sensor

Figure 17 Switch box

Position signal of each sensor:

K1: Bullet pressure level switch Used to change the status.
Works the pulley and sends a signal to push the bullet.

K2: Dozer height switch delivered with casing. Used to change the status.
Work of the pulley and send signals to push the soil together with the casing.

K3: Load line elevation switch Used to change the status.
Work of the pulley in loading and unloading modes.

K4: Ammunition chamber default elevation switch. Used for changing

Hoist working status

4) Buffer

The function of the buffer (Figure 18) is to protect various parts. of the hoist driving device

Do not cause damage when working overload. and avoid excessive impact when starting work. Power
input gear shaft (1) bottom cylinder (5) (connected together through gear tooth grooves) cylinder

The upper part (2) is connected to the lower cylinder (5) through a torque spring (4) and has a power transmission gear.

located at the top cylinder (2). Therefore, the torque receiving spring (4) is between the power input gear and the transmission gear.

The output power therefore acts as a buffer.
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1. Power gear shaft 4. Torque leaf springs

2. Top cylinder 5. Bottom cylinder

3. Core sleeve

Figure 18 Buffer

5) Electromagnetic lock pulley (Electromagnet locking device)

1 45

1. Locking plate 4. Manual release lever

2. Latch lock 5. Pulley frame

3. Electromagnet used for locking

Figure 19: Electromagnetic lock pulley (Electromagnet locking device)
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The electromagnetic pulley locks the ammunition chamber in the specified position.

Consisting of an electromagnet (3), a locking latch (2), a locking plate (1) (including a lifting plate and

pad in the default normal position) during the locking process. Contact switch mounted on the back of the

The electromagnet (3) sends control signals to create and remove electromagnetic energy.

6) Unlocking stop plate

O
N o®o
0
Tl

1. Bullet release plate. 2. Bullet

release plate delivered with casing.

Figure 20: Unlocking stop plate

The bullet release plate (1) and the shell release plate (2) are installed inside the pulley
frame (see Figure 20). When the bullet is raised, to the packaging level body unlocking pad
The bullet (1) will release the clamp used to attach the bullet to the bullet chamber. When the soil is ready
The casing is raised to the loading line. The ground release plate delivered with sleeve (2) releases the clamp used to hold it.

The clay is delivered with a sheath and bullet storage compartment. To be able to push the bullet out of the bullet chamber.
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Episode 5

Bullet push chain (RAMMER)

1. General
The ammunition push chain is mounted behind the ammunition chamber hoist within the turret and is held

Fixed on the turret floor. Used for pushing the bullet and the propellant along with the casing into the chamber as ordered.

of the gunners

2. System composition and principle

Bullet push chain has main components: chain box, bullet push chain, adjustment shaft and equipment.

Chain drive with motor and switch box

1. chain box 5. Chain clamp

2. Motor 6. Switch box
3. Adjustable shaft 7. Bullet push chain

4. Chain driving device,

Figure 21, Chain pushing bullets (Rammer)
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1) Driving device of rammer

The chain driving device consists of a motor (1); Drive gear (5) with outer gear teeth Safety clutch
plate (11) and bullet push chain (10), etc.

Motor (1), motor drive gear (2) to engage with the drive power transmission gear (3) and transmission gear

The driving power is connected to the driving gear (5) in order to send the power to the end of the grooved shaft of the driving gear (5) through

Safety clutch (11), the end of the grooved shaft drives the chain wheel (6) on the shaft and the chain wheel drives the bullet pusher chain.

(10) To make the chain move in a straight line. Meanwhile The other end of the drive shaft is driven through the

Drive gear

1. Motor 7. Adjustment screw nut
2. Motor gear 8. Tweezers
3. Power transmission gear 9. Chain clamp

4. Power transmission gear shaft 10. Bullet push chain
5. Drive gear 11. Safety clutch

6. Chain drive wheel 12. Measuring device

Figure 22: Drive device
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a) Safety clutch
The multi-disc safety clutch (11) is used to protect the gear parts/assemblies.
Prevent damage when overloaded. Clutch adjustment using the adjustment nut (7) to change the shape of
the leaf springs (8) to change the torque transmission of the safety clutch (11).)
b) Rammer chain
The bullet pusher chain is a special chain that can be withdrawn into the spiral chain box.
in one direction and can be extended to become a straight rod. The function of the chain is to push the bullet.

and the clay was sent along with the casing into the chamber of the cannon.

1. chainhead 4. Outer chain link

2. Roller 5. Inner chain link

3. Engraved 6. Rear chain

Figure 23 : Rammer chain

The bullet push chain has main components: chain head (1), inner chain (5), hinge joint, joint.
Connect the outer chain (4), axle (3) and wheels (2).
The bullet push chain consists of a solid chain head (6 links) with tension springs which have

Elastic pitch 45 mm. - 50 mm. middle section (26 joints) with pitch 50 mm. and The last loop (6) has a pitch

size of 38 mm.
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Working principle of the bullet push chain: When the first seven links of the chain protrude
from the box, the chain, tongues and grooves of the two adjacent links will firmly connected to replace the chain
becomes a solid rod The first part of the chain is the one that keeps the middle part of the chain from being
bent in the middle. While pushing the bullet Therefore, the chain can overcome the resistance of the bullet to
push the bullet into the chamber. The final chain, which has a joint pitch of 38 mm, can Prevent the entire chain
from falling out. The chain wheel due to inertia when the chain is fully extended A rubber fin is mounted on the
shaft of the first chain link. and has rubber grooves on the front The bullet pusher chain is

secured within the chain box using chain clamps (9).

c) Extended square shaft The right end of the power transmission shaft. Drive (4) to form a

square. This square shaft protrudes from the reduction gear body. The square shaft

performs the following functions: It is used to receive the power input for manually driving

the bullet pusher chain.

Use this axle wrench to Drive the chain to extend. Used to install the slipping moment

testing wheel of the bullet push chain on this square shaft to check that the adjustment of the bullet push chain safety clutch i

According to the terms of use or not?
d) Chain box The chain box is
a snail-shaped box with a baffler inside. A place to arrange and store bullet
pressure chains.

2) Switch box

1. Gear 2. Angular

sensor, Figure 24, Switch box
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There is an angular sensor (2) installed in the switch box. The output gear is connected to the gear (1) on the
chain wheel, which gives a signal indicating the position of the bullet push chain.

Sensor (2) is an angular sensor and a four-circuit switch.

Position signals of all switches:

K1: Signal for pushing the bullet to the specified position in the chamber. When pushing the child
The bullet has gone to the designated location. will send a signal to stop the movement of the bullet push chain and send
Signal to clear memory

K2: Initial normal position signal Return Give a signal to stop moving when the chain withdraws.
to the starting position.

K3: State change signal Before the chain pushes the soil and sends it with the sheath into the chamber.

Used to control the motor to rotate at a low speed so that the soil along with the casing can pass through the end capping machine.

and smoothly ramps the fire Avoid shock and soil damage. Send with casing.
which is flammable

K4: Breechblock closing zone signal
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Chapter 6

WINDOW OPENING DEVICE

1. General

The device for opening the window to pick up the soil casing (see Figure 25) is a drive mechanism that consists of

Reduction gears (worm gears and worm spurs) and linkage rods, window opening devices, etc., installed at

Rear left side of the turret ceiling It serves to open the hinged window positioned at the top end of the

the turret during ejection, empty the casing from the turret and close the window after completion.

End of ejection

10

11

= 7

1. reduction gear 8. Driven arm

2. Motor 9. Connection rod

3. Shaft 10. Sleeve window cover
4. Switch box

5. Arm driving mechanism 11.  Window pick-up shaft

6. The end of the shaft is grooved. 12. Support base

7. Baja Phla 13.  Support arm

Figure 25: Window opening device
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Insert the shaft (3) into the reduction gear (1) so that the reduction gear (1) rotates around the

shaft (3); Both ends of the shaft (3) are connected to the hinge pivot point and the support arm (13) is welded.

to the gun turret Both ends of the spline shaft (6) are connected to the support (12) which is welded.
Attached to the turret using the shaft shoulder (7).
Motor (2) transmits power in linear movement of the toothed rack.

through the reduction gear (1); The gear drives the mechanism drive arm (5), the grooved shaft end (6), the drive

arm (8) and the connecting rod (9) to make the front cover. The window sheath (10) rotates around the window shaft.

which is a mechanism for opening and closing the soil casing window (10)

2. System composition and principle

1) Switch box
Install the sensor inside the switch box. The PTO gear is connected to the gear of the drive shaft.
worm (2) and sends a signal of the movement position of the window cover, sending the soil casing to the sensor
(1), which is an angular sensor with Two-way switch value Each way switch position signal includes:

K1: Starting position: Gives a stop signal when the soil cutting window has closed to the position.

Given

K2: The signal for the window position has reached the specified position: Give a signal.
Stop when the soil casing window has opened to the specified position. (The copy window can be opened

Out at an angle of 92° - 96°)

1. Sensor 2. Gear

Figure 26 Switch box
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2) Reduction gear set

1. Motor 6. Drive gear

2. Drive gear 7. Gear rail

3. Motor gear 8. Power sharing gear
4. Worm spur 9. Sensor

5. Worm gear

Figure 27: Reduction gear set

The motor (1) rotates the motor gear (3) to rotate the drive gear (2), which shares the same axis with the

The worm spur (4) then the worm spur (4) drives the worm gear (5) and the worm gear (5) drives
The driving gear (6), the power sharing gear (8) are on the same axis as the driving gear (6) and the power sharing gear (8).

Sensor output gear (9) to produce a change in signal — through the sensor (9).

The gear (6) is mounted on the worm gear (5) and the worm gear (6) drives the rail gear (7) to
move in an extension-retraction motion.
There is a flat groove A at the end of the shaft of the worm shaft (4). It is used to drive the worm shaft (4) by hand in order

to use the hand to tighten the gear to open and close the face. Different types of peeling
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Chapter 7
CASE EJECTOR
1. Generally

speaking, a soil shearing machine is a structure that combines mechanical and electrical mechanisms. The

casing machine was mounted on the cannon's safety panel. and the duties of the soil peeling machine for delivery are

As follows:

A. Catch the clay casing and send it away empty after firing a cannon. and eject the casing from the turret.

B. Case stopper at the back of the casing holder. Ja
(Spent case) is installed as a barrier when the earthing sleeve holder has captured the earthing sleeve and sends a signal.
From the touch switch when holding the empty earth
cover, it acts as a counterweight. (Counter-weight) of artillery
After firing, the empty casing that is removed from the chamber is captured by the casing catch.
Soil will be sent in the next filling process. The gear motor is activated after the cannon is locked at an angle.
Once loaded, the rail gear moves and the connecting arm and connecting rod lift the earth sleeve frame up to the
Copy window location When the soil peeler frame is raised, (or moving up) packing system
The bullet will begin loading the next round. The Loading Soil Selection window will open while loading is complete.
Bullet The electromagnetic pull lever retracts to release the grounding cap holder. under force

of the leaf springs receive torque Torque tongs with sleeve holder rotate within the bracket to eject the solil sleeve.

Send it blank. at the same time It releases the connecting arm within the groove of the connecting rod to the threaded

shaft. When the casing ejector frame is lowered under the action of the reduction gear motor, available connecting rod

The threaded shaft drives the connecting arm to rotate so that the torque with the sleeve holder is accumulated on the leaf spring barrel.

Power for ejecting the soil casing to deliver the next shot.
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2. System composition and principle

The soil casing selector consists of a soil casing holder (1), an empty soil casing stopper (2),

a torque-feeding cylinder (3), along with a soil casing holder. send electromagnet and driving equipment

Soil peeling machine (see Figure 28)

1. Soil casing holding machine 4. Electromagnetism

2. The ground cover stopper is delivered empty. 5. Reduction gear cover

3. Torque leaf springs with handle 6. Device for driving the soil casing device.

Figure 28: Case ejector
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1) Case collector
Duties of the ground cover holder It is to hold the clay sheath and send it after firing the shot that was held back.
From the chamber of a cannon The casing catcher consists of a mobile rotating joint frame (1) mounted on

the cannon safety panel, a casing holding pipe (2) brazed onto the frame. and a plate to hold the clay casing

Delivered empty (3) installed on the casing pipe (see Figure 29)

1. Frame

2. The pipe holding the soil casing is sent empty.

3. The clay cover plate will be sent empty.

Figure 29: Case collector
2) Collector drive device
Used for transmitting motor power. Lift the soil casing holder and send the soil casing holder.
Empty from the position of holding the soil cover to the position of ejecting the soil cover. And after peeling off the soil
Once sent, the soil casing holder will be lowered from the soil casing eject position to the holding position.
The grounding sleeve is delivered. At the same time, the torque of the leaf spring cylinder with the sleeve holder can be accumulated.

Power for the next casing ejection The device for driving the soil casing machine consists of a reduction gear.

round (2), connecting rod with threaded shaft (3), connecting arm (1), connecting rod (4), and torque beam (5), etc.

(See picture 30)
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1.  Extensionarm 4. Connecting rod
2. Reduction gear 5. Torsion beam

3. Connecting rod with threaded shaft

Figure 30: Collector drive device

3) Torsion spring tube with catcher

Torque leaf spring cylinder with gear teeth Its function is to release the power stored at the position.

Push the casing to eject the empty clay casing (see Figure 31).

Figure 31 Torque leaf spring cylinder with sleeve holder

(Torsional spring tube with catcher)



Machine Translated by Google

194 Manual for the crew of the Main Battle Tank 60 (VT-4)

4) Spent case stopper

Used for holding empty casings that are removed from the cannon to the casing holder. A blank

ground cover stop plate was mounted on the cannon safety panel (see Figure 32).

Figure 32: Case stopper
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Chapter 8

Control system (CONTROL SYSTEM)

1. General
The control system is the main part of the automatic loading system that controls its operation.
Automatic The control box of each system is installed in a position relative to the operation.
on the turret and ammunition rail For convenience of use
The control system consists of a collection device, a driving device, a positioning device.
Ammunition type, gun orientation device, gun orientation sensor, magazine loading

controller, magazine loading switch box, gun control system components Relationship and line

Connect

2. System composition and principle
1) Collecting device and driving box
device
The signal collection box and drive signal transmission box (see Figure 34) are mounted on the ring turret.
Gun behind the driver's seat These boxes are the control center of the automatic loader.
Receives position signals from key mechanical components. and send control orders and commands to

work equipment

signal collection box Signal driving box, Figure 33:

Signal collection box and driving signal sending box. Figure 34: Bullet type positioning device.
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2) Magazine identifier. The magazine identifier (see Figure

35) is mounted above the reduction gear of the magazine rail and It is driven
by a small gear that protrudes from the reduction gear. Therefore, the optical coding disk in
the bullet positioning device is driven to rotate simultaneously. Together with the ammunition
rail that has 22 ammunition storage slots, the optical code plate in the type positioning device
The bullet works in conjunction with the monolithic control system's data memory to
remember the type of bullet and its location. Bullet type positioning device and signal code
of the control system. To control bi-directional bullet selection Braking and stopping the rail
rotation Carrying bullets that

rotate in two directions. 3) Gun laying device.

Gun laying device. It is mounted on the support arm of the lifting mechanism.
Sensor gear The loading angle was attached to the curve of the cannon's small cog to signal
that the cannon had reached the loading angle. (4°30) and then send a signal to the

automatic ammunition loader and send a signal of the artillery orientation to the stabilization system (stabili:

Figure 35: Loading laying device .
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4) Loading console (Loading console)

The load control (see Figure 37) is mounted on the right wall of the turret. It is used to control
the semi-automatic operation and display the automatic loader on the control panel. There are buttons and
switches that are used to load bullets. unloading ammunition Ejecting the ground cover to deliver bullets and
using a chain to push bullets, etc. (operated by the operator). The screen shows the operating mode, bullet

type, number of bullets, and operating status information. The functions of push buttons and switches are as follows:

5
o
¢

7 \ 1

1. Page button 7. FRA up button

2. END button 8. FRA down button

3. UNLOAD button 9. CASE AUTO-MAN switch

4. REP button 10. CONDITION CPU-EMER switch
5. UNLOCK button 11. STATUS AUTO-MAN switch

6. Ram button

Figure 36 Ammunition loading control device (Loading console)
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The functions of the reload control buttons and switches are as follows:

number Device name work

1 “UNLOAD” button Used to cancel a load.

2 “REP” button Used to carry new ammunition.

3 “END” button Used to end loading or unloading ammunition.

Used to change display pages. (Used by repair personnel

4 “PAGN" button
maintain)

When using a manual soil peeler Use this button to reduce the frame.

5 “FRAME DOWN" button
The ground cover holder returns to its original position and unlocks the cannon.
When using a manual soil peeler Press this button to lock the device.

6 “EEAME UP” button Lock the gun. Lift the gun housing frame. Open the copy window.
and threw out the clay casing and sent it empty.

Press this button to release the chain to push the bullet out and when the button is released it will

7 “RAM” button
Withdraw the chain back

8 “UNLOCK” button Press the button to unlock the cannon's locking mechanism at the reload angle.
When this switch is set to the AUTO position, the Soil Sheath Selection window will appear.
Open it up and after lifting the casing catcher frame it will snap.

9 CASE" "AUTO—MAN" switch Send out the soil casing. With this switch in the "MAN" position , when
the sleeve holder frame is raised, But the soil selection window will not open.
climb

Switch It is a switch to change normal mode and mode.
10
“OP MODE’"NORMAL-EMER”
Emergency (Emergency mode)
When in ammunition loading mode Cessation of ammunition loading
Switch "STATUS™AUTO- Pull out the soil cover and deliver it by hand. This switch must be set to the
11

MAN"

“MAN" position when automatic reloading is required. The switch must be set to the

“AUTO”
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5) Ammunition loading control switch button box (Replenishing button box)
When loading ammunition If you press the ammo button, the type of ammunition carried on this box
The system recognizes the type of ammunition loaded into the ammunition rail. When unloading ammunition,

pressing the (CLEAR/CHANGE) button on this box will cancel the memory of the unloaded ammunition type.

_———  —

a1 [AP2] [HE]
|55] (6w [Bur] [Buz]

D D)
@ e

1. AP1: Armor-piercing ammunition loading button (APFDS) 1 6. BU1: Backup button 1

2. SS: Backup button 7. HA: Button for loading anti-tank grenades (HEAT) ammunition.

3. AP2: Armor-piercing ammunition loading button (APFDS) 2 8. BU2: Backup button 1 4. GLM:

Guided missile loading button (Guided-missile) 9. Clear /CHANGE: button to cancel remembering the name of the bullet type.

5. HE: Explosive ammunition loading button (HE)

Figure 37: Ammunition loading control switch button box (Replenishing button box)
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Chapter 5

Secondary weapons (AUXILIARY WEAPONS)

episode 1

CO-AXIAL MACHINE GUN

1. General

The vehicle's 7.62 mm machine gun (Type-86) is mounted on the right side of the gun cradle.

Large, able to fire in short bursts. It is a long set. and continuous firing in order to

Attacks moving targets at range. 1,000 m.

2. Main performance and parameters

Barrel width Length 7.62 mm.

of the entire gun 1097 mm.

effective shooting range 1,000 m.

Longest shooting 3,500 m.

distance Theoretical rate 750 - 850 shots/minute
of fire Rate of fire in battle 250 shots/minute

Initial velocity at the mouth of 865 meters/second

the barrel. Total weight 10.6 kg.

of the gun. Specified service life (for two barrels) 25,000 shots

3. System composition and principle
A. System Composition

The coaxial machine gun consists of a 7.62 mm vehicle machine gun (Type-86).

Mounting base: steel cable guide and a box for storing bullet casings, etc. (see Figure 1)
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1. 7.62 mm vehicle machine gun 3. Bullet casing storage box

2. Co-axial machine gun mounting base 4. Steel guide wire for bullets

Picture 1: Co-axial machine gun

1) 7.62 mm vehicle machine gun (Type-86) (see Figure 2)
The vehicle's 7.62 mm machine gun (Type-86) is mounted on the right side of the vehicle.

The artillery cradle can be used to fire short bursts. It is a long set. and firing a series

Continuously to attack moving targets at a distance of 1,000 m.

Picture 2: 7.62 mm vehicle machine gun (Type-86)
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Vehicle-mounted machine gun, size 7.62 mm, consisting of a barrel set, a chamber set

slide and barrel mounting bolt set, etc., totaling 12 additional components and equipment (see Figure 3). This

machine gun can be fired with both mechanical and electrical t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>