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Abstract— The development of aprototype rocket launcher vehicle 122 calliber hasbegunin 2017-2019, by being carried
out in stages and separately. So, it takes an effort in the development review every year, as well as an analysis of the
suitability of the design requirements on the resulting prototype. The research method used is a qualitative method with
a case study approach. In this study, the results of the review showed that the prototype of the X rocket launcher vehicle
was in accordance with the required requirements. This refersto the 4 (four) design requirements, namely, an appropriate
support and slide delivery system, an appropriate turret system, an appropriate transporter system and an easy and safe

operating system.
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1. INTRODUCTION

Rocket is a technology of the Main Weapon System
Tool (Alutsista) which has strategic value for the
development of defense industry and technology in
Indonesia. Currently, the development of the 122-
caliber X rocket has been successfully carried out in
Indonesia, and for this reason, further development is
needed in an effort to empower effective defense
equipment. To realize this, a rocket launcher system
vehicle that is compatible with the X rocket is needed.

In 2017-2019 the development of a prototype X rocket
launcher vehicle has been carried out. In 2017 the
manufacture of a 122 caliber X rocket launcher vehicle
prototype has reached the stage of making a prototype
control system that still uses manual electrical control
with output in the form of hydraulic pressure on the
accuator.

In 2018 the implementation of the prototype
development program for the X rocket launcher vehicle
has reached the automation stage I, which includes the
stator pedestal, diding system, swifle connection
system, pipes and hose. In 2019, the focus of
development is on upgrading the weapon system with
the addition of alauncher tube with atotal of 40 tubes,
and a ballistic software automation system.

The development of the prototype of the X caliber 122
rocket launcher vehicle was carried out by creating a
consortium between research institutions and the
defense industry. This will have an impact on the
independence and development of defense technology
in the long term. The development carried out in 2017-
2019 is carried out separately and continuously until it
produces a product.
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This requires a conformity review to find out how big
the relationship is at each stage, to produce the desired
prototype. Based on the background of the problem, an
effort is needed in conducting a review related to the
development of the prototype X caliber 122 rocket
launcher vehicle that is being described in this study.
This research aims to effort to provide a review of the
prototype development of the X rocket launcher vehicle,
and analysis of the suitability of the design requirements
with the resulting prototype.

2.METHODOLOGY

The 122-caliber X rocket isthe result of the grand design
of research indtitutions and related stakeholders to
realize independence and fulfillment of defense
technology. In this case, to make an effective defense
system, the X caliber 122 rocket requires a vehicle
launch system that is suitable and able to meet user
needs.

The research was conducted using a qualitative method
approach, which, according to Sugiyono (2018),
gualitative research researches that aimsto find, analyze
and manage direct events in the field by understanding
socia interactions with interviews. Qualitative research
methods are considered suitable for this research,
because researchers are trying to find, analyze and
manage direct events that occur in the field, especially
related to the development of the X caliber 122 rocket
launcher vehicle.

Research design as a strategy to achieve research
objectives that have been previously defined and acts as
aguide or guide for researchers throughout the research
process. One of the research designs that can be used in
gualitative research and is suitable for this research isa
gualitative research method with a case study approach.
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Thisresearch usesaqualitative method with a case study
approach to the devel opment of the X caliber 122 rocket
launcher.

Yin (2019), explainsthat qualitative research with acase
study approach is a research design that requires
researchers to develop an in-depth analysis of a case,
which can be a program, event, activity, process, or one
or more individuals. Furthermore, Poerwandari (2007)
describes that the case in this case can be a decision,
policy, process, or a certain special event.

3.RESULT AND DISCUSSION
3.1. Stage 1 development

Building and developing the defense industry isredlistic
vision for Indonesia in responding to the dynamic
challenges of regional and international strategic
developments. Making the prototype of the X rocket
launcher vehicle produces appropriate technology, so
that the resulting technol ogy can be expected to be easily
applied in testing and product realization, both in series
and mass production.

In the development carried out in stage 1, research was
conducted with a focus on initial development in the
form of analyzing user operationa requirements, and

making design reviews that were in accordance with
operationa requirements.

The operational requirements of users that become a
reference in making prototypes are as follows:

i. Reliability: Have multi-caliber capabilities
and can shoot and move quickly.

ii.  Adaptability: Has individual propulsion
capability, high cruising range, and can adapt
to the operating field.

iii. I nter oper ability: Have the ability to integrate
command management systems with control
systems.

iv. Substainability: Vehicles are expected to have
an active/passive protection system and a
continuous supply of spare parts.

v.  Ability: Having navigation eguipment on
board, implementing a modular system to
facilitate transportation, self-loading, and
unloading, and is expected to have the ability
to protect the crew of the rocket launcher.

To meet the operational requirements set by the user, in
stage 1 the prototype of the X rocket launcher vehicle
has a design reviewed by the author, as follows:

Figure 3.1: X rocket launcher vehicle design
Source: Author, 2021

1. Main bearing

The ability of the main bearing serves to maintain the
estrangement of the shaft so that when the unit startsto
work, the rocket components inside do not move and
failure occurs. Thus, the application of the main bearing
is expected to provide a smooth hydraulic movement
effect.

2. Slewing bearing

The ability of the slewing bearing is expected to become
the runway for the rocket launcher module. The slewing
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bearing has two parts, namely afixed part that islocked
and integrated with the chassis, and a rotating part.
Slewing bearing is an operational requirement due to
avoiding failurein the form of backlash which can affect
shooting accuracy.

3. Vertical and horizontal motion system (Altitute and
azimuth motion)

Vertical firing drive system, designed with a servo
motor and linear actuator drive. Servo motorsare widely
used to drive turret tanks because of their precise
movement. The servo motor component has two
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modules, namely the motor and the drive (inverter).
Linear actuators are used to obtain precise motion to less
than 0.1 mm.

This actuator uses an electromechanical type (Power
Screw) which isdriven by aservo motor so that fromthe
vertical motion design, a high lifting power of up to 10
tons can be obtained.

4, Plummer block

The plummer block function is designed to install the
bearing in a secure position, thus allowing the bearing to
be static or stationary. The plummer block also functions
in aligning the bearings.

Plummer block is designed with cast iron materia that
has high strength as a standard. Plummer block features
a lubricating tube component and has the advantage of
being able to accept matrix and imperial shaped shaft

Sizes.

5. Fire control system

This system is designed by integrating servo control and
movement, position sensors and firing software. Fire
control is designed to be performed from inside and
outside the cab, with a modular system. The fire control
process from inside the cabin is currently not
recommended because the level of risk involved in the
process is very high, but the firing compartment inside
the cabin is designed to be provided to show the idea
conditions of the rocket launcher. Fire control outside
the cabin can be done with a maximum distance of 60
meters.

3.2. Stage 2 developments

Prototype of the X rocket launcher vehicle in phase 2,
focusing on the design and analysis of software and
hardware. The software designed is depicted in Figure
3.2, and the hardware includes the sensor position
described in Figure 3.3. including

Figure 3.2: Sensor and actuator control system algorithm
Source: Internal development report, 2018.

Based on Figure 3.2 above, it isillustrated that the sensor
and actuator control agorithm system have power
supplied by the generator power supply. The
computerized system is based on the user interface (Ul
Panel) input panel and the main control system. The
main control system works to be able to give orders to
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Figure 3.3: Position Sensor on X. Rocket Launch Vehicle
Source: Internal development report, 2018
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The control system automation integrates severa
features, namely, user panels, actuators and feedback,
firing systems and ballistic formulation. It is hoped that
by implementing this software design, the control
system with electric buttons can be changed to an
automatic control system that isintegrated with personal
authentication features.

3.3. Stage 3 development

The focus of this program is to improve the mechanical
design and upgrade the 40 tube launcher which can work
automatically and can be tested using the R-Han 122B
rocket.

In 2019 stage 3, a weapon system upgrade was
developed with the addition of 22 launcher tubes,
bringing the total launcher tube to 40 launcher units.

In addition, an upgrade of the automation system was
carried out by integrating ballistic calculator software
connected to Programable logic control (PLC) as the
main controller (Main control) with a feedback sensor
installed.

3.4. Launch Vehicle Test

The dynamic test was carried out to validate the
prototype design of the X rocket launcher vehicle, by
observing the vehicle performance data when firing the
X rocket. The results of the review carried out in the
testing activities, namely:

3.4.1. Endurance test

The test was carried out by traveling a distance of 305
Km by testing the ability in the form of incline power,
turning power, acceleration and deceleration, which got
good resullts.

Vehicle safety checks were carried out to test the
braking system by looking at the instrument and combat
lights, with the result that the entire system was
functioning properly.

The testing implementation of the vehicle stabilization
test is carried out with the following materials:

Under/Over steering

Drift vehicles

Axletramp

Safe speed on the freeway up to 90 km/h

oo oo

The results obtained from stability testing within the
scope of endurance got good results and were within
normal limits, and no malfunction was found for the
entire system in the X rocket launcher vehicle prototype.
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3.4.2. System test

System testing is in the form of internal features
possessed by the X rocket launcher vehicle prototype,
while the results of the reviews carried out in the test are
asfollows:

a. Loading test

The loading test on 40 barrel tubes from the X rocket
launcher vehicle was divided into 2 stages, namely the
first stage with 18 tubes and the second stage with 22
tubes. The results obtained from the first stage obtained
an evaluation of the improvement in the mechanical
sector in the barrel tube. The results obtained from the
second stage obtained evaluation results in the form of
normal conditions and running well.

b. Azimuth test

The results obtained from the azimuth test are in the
form of an X rocket launcher system that can be moved
azimuthally up to 360 degreesto the left and right.

c. Elevation test

The results obtained from the elevation test, in the form
of the X rocket launcher system that can run well,
include movement in elevation up to an angle of 55
degrees.

d. Ballistic calculator test

Implementation of the test in the form of finding the
angle of shooting against the target from the top of the
vehicle. The results were obtained in the form of a
device that can sense objects that can be detected
automatically and fall into the good category.

e. Firing simulation test

The implementation of the test isin the form of using a
squib which functions as a lighter for the initial process
of firing arocket. Theresults obtained are the device can
run well, and there are no malfunctions in the rocket
launch.

3.4.3. Rocket test firing

a. First test rocket fire. Single caliber X 122 rocket
firing using a WIFI network with a tablet computer and
an azimuth angle of 260 degrees, and an elevation of 30
degrees. The results were obtained in the form of an
estimate of the fall of the rocket at 20 Km from the
firing.

b. Test firing of the second rocket. The firing of a 122
caliber X rocket with an azimuth angle of 260 degrees
and an elevation angle of 30 degrees. The process is
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carried out using afiring system which isdivided into 3,
namely:

- Shooting using a single system method with
mission computer equipment in the cabin got good
results and ran smoothly

- Shooting using asingle system by pressing the push
button on the cabin, got good results and ran
smoothly.

- Shooting using aripple system with WIFI network
equipment on a tablet computer, got good results
and ran smoothly.

3.5. Analysis of the Suitability of the design
requirements with the prototype

In making an effective defense system, the X 122 caliber
rocket requires a launcher system that is suitable and
able to meet field requirements. The design of the rocket

launcher system vehicle x needsto consider a number of
criteria, including

a Ithasasupport system and a glide conductor that is
in accordance with the caliber of the rocket being
launched, so that the rocket can glide smoothly and
stably.

b. Has a turret system that alows the launch of the
rocket at various angles of elevation and azimuth
according to the needsin the field.

c. Equipped with a transporter system that can
facilitate the movement of the launcher system
according to operational needs.

d. Can be operated easily and safely in various
conditions according to field needs.

The results of the prototype are designed, reviewed and
obtained resultsthat can meet the required requirements.
The results are depicted in table 3.1, asfollows:

Table 3.1: The results of the conformity of requirements with the prototype.

X rocket launch vehicle prototype

No. D_esugn Description —
reguirements Suitability Descriotion
Suitable | Unsuitable P
It has a support system and a
Sliding support | glide conductor that is in Has a Sewina bearing suoport
and conveying | accordance with the caliber 9 9 SUpp
1 . system with launcher
system of the rocket being launched, assembl
so that the rocket can glide y.
smoothly and stably.

Allows rocket launch at
various elevation angles and
azimuths according to field
requirements

2 Turret system

The turret assembly was used
in the prototype X rocket
launch vehicle.

Transporter
3 system

Make it easy to move the
launcher system according
to operational needs.

The transporter system is
applied in the operation of the
prototype X rocket launcher

carried out by traveling a
distance of 305 Km

Can be operated easily and
4 Easy and safe | safely in various conditions
according to field needs

* vehicle. The vehicle has been
tested by endurance testing

Fire control that can be done
from inside and outside the
cab, with a modular system
that makes it easy for the user.

Source: Author, 2021

The descriptions that are attempted are described as

follows:

a. The prototype of the X caliber 122 rocket launcher
vehicle is designed to have a slewing bearing to
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support system with a launcher assembly. The
launcher assembly has the advantage that it can
accommodate up to 40 barrel tubes from the rocket
launcher. Thishas been tested inloading testswhich
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get evaluation results in the form of normal
conditions and running well.

b. Theturret system is used in the prototype of the X
rocket launcher vehicle. The turret assembly is used
in the prototype of the X rocket launcher vehicle.
The test results show that the azimuth test in the
form of the X rocket launcher system can be moved
azimuthally up to 360 degrees to the left and right,
and the elevation test is in the form of the X rocket
launcher system can run well covering the
movement of the elevation to an angle of 55
degrees.

c. The transporter system is implemented in the
operation of the prototype X rocket launcher
vehicle. The vehicle has been tested by endurance
testing carried out by traveling a distance of 305
Km, with ability testsin the form of incline, turning
power, acceleration and deceleration, which got
good results. Vehicle safety checks were carried out
to test the braking system by looking a the
instrument and combat lights, with the result that
the entire system was functioning properly.

d. Within the design reguirements, the launcher
control system can be used easily and safely in all
conditions. The prototype rocket launch vehicle is
also designed with fire control that can be carried
out from inside and outside the cabin, with a
modular system that makes it easy for the user. The
fire control process from inside the cabin is
currently not recommended because the level of
risk involved in the process is very high, but the
firing compartment inside the cabin is designed to
be provided to show the ideal conditions of the
rocket launcher. Fire control outside the cabin can
be done with a maximum distance of 60 meters.

4. CONCLUSION

In this study, it was found that the prototype of the X
caliber 122 rocket launcher vehicle was in accordance
with the requirements needed by the user.

This refers to the 4 (four) design requirements, namely,
an appropriate support and dide delivery system, an
appropriate turret system, an appropriate transporter
system and an easy and safe operating system.

The achievement of the requirements for the prototype
of the X 122 caliber rocket launcher vehicle can be a
reference and consideration for further development,
whether the vehicle with the same caliber is more
optimized or developing a launch vehicle with a
different caliber size.
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