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MNC SOLUTION

Creating Motion&'Control

Ground -Sea -Sky - Space .

We create and precisely control movement anywhere
in the ground, sea, sky and space
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(Nae-dong)171, Wanam-ro, Seongsan-gu, Changwon-si, Gyeongnam, Korea 51528

Official No. +82- 55-269-5541



History

Creating Motion & Control

Starting with the development of hydraulic parts for

construction machinery, MNC Solution, since its

establishment in 1974, has
steered the defense industry

in Korea towards growth by extending its drive
stabilization and precision control technologies into
various sectors such as the defense industry.

1974 .12 1976 . 11 1996 . 08

* Established » Started to produce < Obtained ISO 9001
TongMyung' hydraulic products  certificate

Industries, INC + Started defense (Quiality
business Management
System)

2023.12 2021.01 201712

+ changed company * Changed company « Won the Quality
name as ‘MNC name as ‘Mottrol Management
Solution’ (@part from National Defense
(Spin-off) Doosan group) Award 2017

With accumulated technology and quality,
MNC Solution has contributed to

2000. 02

+ Obtained National
Defense Quality
System
(KDS 0050-9000)

2016.06

+ Obtained
Productivity
Management
Systems
Certificate (Level 6)

the establishment of a state-of-the-art defense system

by providing the hydraulic/electronic solutions as a core function

for the defense industry sector.

www.mncsolution. com

2008.08

+ Changed company
name as Doosan
Corporation Mottrol
(Incorporated into
Doosan)

2010.09

* Obtained
AS9100 certificate
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Since its foundation in 1974, MNC Solution has manufactured high-quality products that
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MNC SOLUTION

Creating Value through Technology

Creating Motion& Control

MNC Solution has contributed to

national defense by developing and
supplying the hydraulic systems and electro-
hydraulic systems to the Army, Navy and Air
force.

>

Applications & Solutions

1 | Driving & Stabilization System

1) Gun/Gun Turret Driving System

* Hydraulic type of Gun/Gun Turret Driving System
* Electric type of Gun/Gun Turret Driving System

2) Precision Driving System for Laser Weapon

* FSM, Fast Steering Mirror
* Pedestal Driving system for Laser Weapon

3) Stabilization Systems for Terminal Antenna Pedestal

4) Electro-Mechanical Servo System for Short Range
Tracking Radar

5) Controller for Helicopter gun driving and
ammunition feeding

6) Gyroscope for Ground Vehicle

2 | Hydraulic Components & System

1) Hydraulic Systems for Missile Launcher

2) Hydraulic Components for Aerospace

* Hydraulic Pump
* Accessary parts for turbo-fan engine

3) Hydraulic Servo Valve

3 | Hydraulic & Electric Winch System

1) Winch System for Sonar Detection Unit
2) LARS, Launch and Recovery System

4 | Hydro-pneumatic Suspension System

5 ' Core-components for Space Industry

1) 3 stages TVC(Thrust Vector Control) system
for Space Rocket

2) Coupling Device for Satellite & Space Debris
Removal Payload

3

4



Driving & Stabilization Systems

, Creating Motion & Control

Hydraulic Gun/Turret Driving System v

The hydraulic gun/turret driving system for K55/K55A1 is a key device
that supplies hydraulic pressure to the elevation balancing cylinder
responsible for up-and- down operation, traverse device for rotating the

The hydraulic drive system of K9 self-propelled howitzer uses hydraulic
power generated from the hydraulic power generator to drive the gun
up-and-down, drive the gun turret rotation, and it also loads shells into

gun turret and ammunition auto-loading system.

< Swivel Valve Block

— N o
< Elevation Limit Valve -

y

(Hydraulic Power Pack

K5
Self-Prop

' Elevation Balancing Cylinde.

' Elevation Balancing CyIin&v‘_:‘-i

Drives gun up/down with the hydraulic power
from gun control system and protects the gun

by absorbing the firing shock.

This block controls hydraulic oil flow direction
to raise or lower loading device assembly.

| Swivel Valve Block

Key features )

Operating gun up-and
-down through Elevation
Balancing Cylinder

www.mncsolution. com

High angle is limited to prevent loading device
collision with the floor.

Hydraulic

' Power Pack s

( Ramming Driver )

(Elevation Balancing Cylinder>

Strut Suspension

' Ramming Driver ﬁ_‘

Piston rod pushes or pulls push-rod assembly
for automatic loading.

Manual Elevation
\ Pump .f‘,';__ %

Converts the electric power from power supply
system to hydraulic power (pressure/flow rate)
to supply to elevation, traverse and loading
systems.

« Rapid loading shells through auto
flick amming system

Raises or lowers gun manually in case of main
power line failure.

« Energy saving through
discontinuous drive

the gun barrel.

' Traverse gear box

-

(Motor, pump, oil reservoir

Motor, pump,
| ol reservoir

|

(Hydraulic system control panel)

(Elevation manual pum@

Cooling device assémbly

Filter manifold assembly

Filter manifold
" assembly

=

Converts hydraulic power into mechanical
rotational motion to traverse turret.

Hydraulic system o
' control panel

Controls hydraulic fluid flow according to the
signal from the electronic unit to control the
speed of the elevation drive system.

Elevation
' manual pump

Supplies power to the hydraulic system
components of turret, and drive electric
motor and pump to generate the hydraulic
power for turret driving.

v/ Rotating the gun turret through Traverse gear box
v Operating gun up-and-down through Eevation Balandng

Cyfinder

Removes impurities from the hydraulic oil in
supply and retum lines. A pressure switch
triggers alarms when clogged.

Cooling device e
- assembly /

Raises or lowers gun manually in case of the
main line failure.

and Oil resetvoir

Keeps steady state of hydraulic fluid
temperature by blasting external air into turret
system.

( Key features

v Rapid loading shells through auto flick ramming system
Optimized hydraulic power generator which is unified by Motor, Pump




Creating Motion & Control

Driving & Stabilization Systems Y

Electric Gun/Turret Driving System v

Electric Gun/Turret Driving System(EGTDS) boosts 28VDC power of the
vehicle to 260VDC and Controls the servo motor by high-response
control using a power amplifier for elevation/slewing devices. This enables
the EGTDS to perform high efficiency/precision drive control and has

Hydraulic Gun/Turret Driving System

The Gun/Turret Driving Stabilization System(GTDSS) on the K1AT MBT
detects the impact of yawing and pitching motion of the vehicle’s body
onto the gun and turret when actuating the gun and turret or driving
on uneven road surfaces and curved roads, and enables to take aim at

the target and to execute the precise fire while driving. |

|
|

J

Elevation drive system)
I

Elevation servo N,

| system \\ *,
b

Elevation drive g ;

‘ system —ap

(" Traverse drive system)

Reference gyroscope

Reference

| gyroscope ’i‘f

Controls hydraulic fluid flow according to the
signal from the electronic unit to control the
speed of the elevation drive system.

Traverse servo

I\ ;
\ system ‘:“R /

Converts hydraulic power into mechanical
linear motion to move gun up and down.

Traverse drive £
| system o

Controls hydraulic oil flow according to the
signal from the electronic unit to control the
speed of traverse system.

Key features )

v Electro-hydraulic servo system

v/ Technology to minimize vibration and noise

www.mncsolution. com

Rotates turret by converting hydraulic power
to mechanical force.

Detects and converts the angular speed of
gun and turret into electric signals and sends
them to the electronic unit

Feed-forward e
| gyroscope 3

Detects and converts the angular speed of
turret and chassis into electric signals and
sends them to the electronic unit.

v/ Feedback control using servo valves and speed sensors

v/ Hydraulic drive control technology for the overload system

improved its performance for advanced stabilization.

(Commander’s control handle) ( Elevation drive system)

< Elevation/Traverse servo amplifier )

Elevation/Traverse
' servo amplifier

Traverse drive
\ system

Gunner's control handle)

<Traverse drive system)

DC-DC converter

Servo valve

Elevation ._‘M: =

' drive system

Drives elevation/traverse device with the
current input from drive/power controller.

Commander’s
| control handle

Rotates turret at the torque and speed
provided from electric motor and reducer
using the electric energy according to the
control of the commander/artilery man's
handle operation.

Gunner's
| control handle

Drives gun up/down at the torque and speed
provided from electric motor and reducer
using the electric energy according to the
control of the commander/artillery man's
handle operation.

DC-DC
| converter

Converts mechanical displacement of handle
into electric signal to control the speed and
direction of turret.

v Precision gear design technology for high stiffness and low
baddess

v Noise and vibration reduction technology

Converts mechanical displacement of handle
into electric signal to control the speed and
direction of turret.

Steps up 28VDC of battery to 260VDC and
supply it to elevation/swing power ampilifier.

( Key features

v High efficiency power transmission technology

V' Electric drive control technology for the overload system




