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ABSTRACT

The headlights on Anoa 2 6x6 special vehicles are used for
street lighting for anoa tanks at night. The purpose of this
study was discussed the steps of production process of the
Anoa 2 6x6 headlights in PT. Pindad. The headlight
component was made in several manufacturing processes that
were carried out. It consists of many parts, which a variety of
production machines for the manufacture of each part. The
manufacturing of the headlight components using machining
processes such as laser cutting, welding and drilling. The type
of material used for the manufacture of the headlights and
parts that was Aluminum Alloy 2044 and Steel ST-37. The
result components were made the headlight frame, BT
protectors, the front, side, and rear components.
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1.0 INTRODUCTION

In the production process carried out, there are several
factors that influence including the availability of facilities
(machines) that are reliable. Because, if a machine is damaged
or disrupted, then the production process would be disrupted,
and result in failure to produce products or the emergence of
defective products and product delays to the consumer's hand
or customer. Therefore, it is necessary to have production
planning for job-sequences to done the product [1].

The production process flow such as the flow shop is a

series of jobs started processing at starting machine, proceed
through several intermediaries machine, and is completed on
the last machine. The production process flow of the jobs-
shop is processed on machines in any order a job, which a
cross-production sequence, machines, and equipment are
arranged based on the type of product work [2,3]. The
characteristics of production using a job shop are: the number
of semi-finished products (work in process) tends to be larger;
requires detailed production planning and control, production
and material handling equipment can be adjusted and
modified to handle a wide variety of products [4]. The
production that requires a high variety of products is best
adopted a job-shop system [5,6].

PT. Pindad (Persero) is a state-owned business entity
located in Bandung, West Java, which manufactures various
kinds of heavy equipment for military and non-military
purposes. PT. Pindad (Persero) is a company that uses the job
order system in the production process. The job order is a
production method in a company on the basis of an order to
make a product [7]. One of products are produced in PT.
Pindad of the Anoa 2 6x6 special vehicles.

The Anoa 2 6x6 products consist of many parts to be
manufactured. One part of this product is the headlights. The
headlights are a component that functions as a road lighting
device at night. Several studies on vehicle headlight systems
such as: adaptive high beam assist - vehicle headlights are
detected using a mounted camera [8]. The headlight is
controlled by a sensor to regulation using camera, which a
mechanical block ensures that the oncoming vehicle is not
affected [8]. More, the control of vehicle headlights uses a
light sensor [9]. The system is a reading of the sensor exceeds
the threshold values, the vehicle own headlights are turned off
[9]. Tripathy et al [10] developed a wireless solution to
control headlight intensity.

The process of making the Anoa 26x6 headlight
components requires several stages on the production
processes. The processes of making headlight components is
carried out in various places such as fabrication section to
manufacturing of the headlight frames, BT protective frames,
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headlight vents and ventilation cover plates. In addition, in the
fabrication section has also the casting unit. In this casting
unit, process of making the part of headlight was done. This
paper is aimed to study the steps of production process of the
headlights for Anoa 2 6x6 special vehicles in PT. Pindad.

2.0 METODOLOGI

This study was employed the qualitative method, which
descriptive analysis approach. A production process requires
high accuracy to produce high quality of the headlights
according to the standards set by PT. Pindad. If any of the
headlight components were not up to standard, it would be
repaired or repeat the manufacturing process from scratch.
This can cause losses in terms of time and material, so, a
planning process for the manufacture of parts is needed to
effective and efficient in production activities [11].

The production activities the headlights were carried out
starting from the design, the production process and assembly
of Anoa 2 6x6 special vehicles. The headlight is an essential
component in special vehicles Anoa 2 6x6 at PT. Pindad.
These headlights consist of 2 pieces for one anoa 2 6x6, was
located at the front of the vehicle. The headlamps consist of 5
components namely: headlight frame, BT protector,
ventilation, ventilation cover plate and headlamp housing. The
component parts of the headlight frame, BT protectors were
carried out or processed in the fabrication section. Whilst, the
front, side and rear components were processed in the cast
forging section by printing and machining processes, which
were the laser cutting, drilling, welding and bending machine.

The headlights production process used several production
machines. The production machine is useful to simplify all
production processes including to handle interior and exterior
accessories components of Anoa 2 6x6. In the production
machines are also needed machines for cutting, bending,
treating and connecting metal. The example machines were
used to make the headlight components of Anoa 2 6x6 can be
seen in Figure 1-3.

Lasser Cutting Machine

The lasser cutting machine is used in the process of
cutting various types of metals or plates or other materials
with a good degree of accuracy. Plate cutting done with a
plasma cutter produces much smoother results. The lasser
cutting machine is presented Figure 1.

||

Figure 1: Lasser Cutting Machine

Welding Machine

The welding machine is one of the metal joining
techniques by melting some of the parent metal and filler
metal with or without pressure. The welding machine used in

@
PT. Pindad is made by WIM namely MIG ECO 350F welding
machine (Figure 2). This welding machine is used during the
welding assembly processes.

Figure 2: Welding Machine MIG ECO 350F

Grinding Machine

The grinding machine is one of the machine tools to grind
or cut the work-pieces with specific goals or needs. The
working principle of a grinding machine is a rotating grinding
stone in contact with the work-piece resulting in erosion,
sharpening, sharpening or cutting. The grinding machine can
be seen in Figure 3.

Figure 3: Grinding Machine

There were 3 materials used to make the headlights in the

production process of Anoa 2 6x6, namely:

a. Aluminum alloy 2044
Aluminum Alloy 2044 was developed specifically for the
electronics and automotive industries for its excellent
engine characteristics and mechanical properties.

b. Steel ST-37
Low carbon steel (ST 37) has a carbon content of less than
0.3%. This steel is often used also for machine
constructions.

c. Bullet proof steel
Special hardened steel plates are used to protect the
fortress or vehicles from enemy fire. Homogeneous steel
that is rolled strong, hard, and tough (does not break
when hit with a fast and hard punch).

3.0 RESULT AND DISCUSSION

The headlights were components on special vehicles of the
Anoa 2 6x6, which function as street lights at night. The
process of making Anoa 2 6x6 Armoured Personnel Carrier
(APC) headlight components required several machines and
equipments.

The stages of the production process for making
headlights on Anoa 2 6x6 special vehicles such as: the
preparation for safety equipments, selection of the material,
cutting material, material forming, welding, the pre-assembly
process and final product. The headlamps components was
made headlight frame, BT protector, ventilation headlight,
ventilation of cover plate and headlamp housing.
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Figure 4: The Headlight

The production process stages and job-sheet for headlight
frame can be seen in Figure 5. The headlight frame was made
from the steel material of ST-37. The headlight frame has the
dimensions of 264x140x3 mm. The production process on the
headlight frame used a laser cutting machine, grinding
machine and drilling machine. In the circle the lights were cut
with a 74 mm radius circle.
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Figure 5: The Headlight Frame

On the side of the headlights used the 2044 Aluminum
Alloy material with a dimension of 162x164x8 mm. In the
manufacturing process carried out on the cast forging by using
finished molds. At the front of the headlights used the 2044
Aluminum Alloy material with a dimension of 280x140x8
mm. In the manufacturing process that was carried out in the
fabrication section. More, BT protective headlight frame used
ST-37 steel plate material with a material thickness of 8 mm,
with a length of 237 mm. This BT protector functions was as
a protective frame for the headlight house.
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Figure 9: Ventilation of Headlight

The manufacturing of ventilation of headlights used the
Aluminum Alloy 2044 plate material with a dimension of

-0
130x65x8 mm. The process of making the headlights was
done in the fabrication section. The process of making
ventilation holes was done in the fabrication section by using
lasser cutting and making 2 small holes that was done by
drilling machine. Lastly, the manufacturing of ventilation
cover plate used steel material ST-37 with dimension of
84x54x8 mm. The manufacturing process used a lasser cutting
and bending machine. The plates are bent by a CNC bending
machine with bend sizes of 68° and 22°.

4.0 CONCLUSION

This study was performed in a production unit to manufacture
headlight of Anoa 2 6x6 special vehicles at PT. Pindad,
Indonesia. The job was organised as a job-shop. Based on the
results of this study was obtained the process of making the
Anoa 2 6x6 headlight components, which was carried out in
the fabrication and forging unit areas. The component parts of
the headlight frame, BT protectors were carried out or
processed in the fabrication section. The front, side, and rear
components were processed in the cast forging section. The
production processes used machining processes such as laser
cutting, drilling, welding, bending and grinding machine.
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