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Abstract

This study aims to analyze whether deck machinery fishing gear is feasible and
effective to use on traditional fishing vessels. The qualitative research approach
was applied in this study. According to the findings of this study the fishing
process becomes more effective than without using Deck Machinery. It is evident
that fishers have widely used Deck Machinery in Europe. The results of this
research analysis will later become one of the considerations for applying Deck
Machinery to all traditional fishermen in Indonesia.
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1.Introduction

Fishing, an ancient activity, has been a part of daily life for centuries. Fishermen,
individuals engaged in fishing, aim to fulfill the community's daily needs.
According to the data from the Ministry of Maritime Affairs and Fisheries (KKP),
the supply of fish consumption must consistently meet or exceed the demand. In
2021, fish consumption was recorded at 55.37 kg per capita, indicating a 1.48%
increase from the previous year's 54.56 kg per capita. Currently, marine resource
utilization in Indonesia heavily relies on small-scale fishermen, improvised
equipment, and limited fishing reach. This insufficient infrastructure contributes to
the persistently low productivity of fishermen. Other factors influencing their
productivity include skills and knowledge [1, 2].

Indonesia's expansive and rich waters remain underutilized, leading to a decline
in the quality of catches. The scarcity of information regarding boat locations and
capacities, coupled with inadequate facilities owned by traditional fishermen,
hampers their ability to capture significant quantities of fish. Consequently,
traditional fishermen encounter challenges in maximizing their catch, emphasizing
the need for tools that can enhance their fishing productivity [3]. The initial reliance
on costly Deck Machinery from abroad prompted research into the design and
production of domestic alternatives [4].

In a significant step towards addressing these issues, PT Pindad (Persero)
officially entered into a cooperation agreement on October 29, 2015, covering
maintenance, repair, and the supply of ship or port products, as outlined in a
Memorandum of Understanding with PT ASDP Indonesia Ferry (Persero) Jakarta
[5]. F.V. Sagar Harita, a multipurpose fishing boat spanning 19.73 meters, is
equipped with various fishing gears such as gillnets, trawls, and longlines. While
the catching process is relatively swift, the traditional method involving manual
fishing rods contributes to lower-quality catches.

Directly throwing fish from the fishing rod to the shelter risks collisions among
the fish or with the shelter itself. In contrast, Deck Machinery, designed with a
focus on safety, the productivity of traditional fishermen, and regular maintenance,
serves as a more efficient and reliable alternative for enhancing fishing practices.

Hence, the objective of this study is to assess the feasibility and effectiveness
of employing a type of fishing gear called Deck machinery on traditional fishing
vessels. The research adopts a qualitative approach to investigate the impact of deck
machinery on the fishing process.

2. Research Method

The process of designing and analyzing stages must be clearly defined before
proceeding with the production of a product. In the case of Deck Machinery, the
design technique encompasses technical requirements, operational factors, social
systems, and quality choices. The outcomes of the design analysis process serve as
a crucial reference point during the production of Deck Machinery.

Figure 1 illustrates the sequential steps of the design process, starting from the
concept to the product prototype. The necessary geometry modeling for the product
is also indicative of the actual model for Deck Machinery. CAD software is employed
for geometry modeling, utilizing solid basic features in the formation process of the
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3D geometry assembly model. The results of the design, combined with
modifications to the product, are subjected to FEM simulation, which identifies load
points enduring the most substantial forces. Subsequent improvements in constraints
are applied at the bottom based on these simulation results.

Concept Design Calculation :&nalys.ls PROTOTYPE
simulation

PRODUCT

Fig. 1. Design process steps.

Another objective of design simulation analysis is to mitigate the risk of design
failure before initiating the manufacturing process. This approach has the potential
to concurrently streamline both the time and production phases [7]. Additionally,
the use of FluidSIM® software serves the purpose of ensuring that Deck Machinery
design parameters align with safety requirements [8]. Following various design
processes, a method known as Design for Manufacturing and Assembly (DFMA)
is employed. DFMA integrates two methods: DFM, which focuses on the
manufacturing process of a component or tool, and DFA, which pertains to the
assembly process of components or tools previously created [9-11].

3.Results and Discussion
3.1. Description of the deck machinery

As the title implies, Deck Machinery is a tool specifically designed for fishing, as
depicted in Fig. 2. An illustration of a ship utilizing the Deck Machinery is
presented. This machine is tailored for fishing boats ranging from 5 GT to 10 GT,
with fundamental components such as the Beam and Boom playing a significant
role in enhancing the structural strength of the Deck Machinery, as illustrated in
Fig. 3. Additional supporting components encompass electric motors, hydraulic
cylinders, and rolls.

Fig. 2. Position of the hydraulic-type deck engine on 5 gt to 10 gt ships.

Journal of Engineering Science and Technology April 2024, Vol. 19(2)



Analysis of the Development of Deck Machinery to Aid Traditional . . . . 427

Fixed

Hydraulic
Cylinder Boom

Electric Motor
Reel (Kelos)
Set

Hydraulic
Cylinder Beam

Gear
Rotation

Support
Base

Base Plate

Fig. 3. Hydraulic type deck machinery engine components.

3.2.Straight gear

Figure 4 illustrates the research stages undertaken in this study. The initial steps
involve a comprehensive review of literature and on-site investigations. These
preliminary stages are crucial to achieving optimal design outcomes, ensuring that
the resulting tools meet the intended requirements effectively. Subsequently, the
calculation process commences, wherein the dimensions, thickness, and materials
for the gear are meticulously determined. This stage serves as a foundational step
in the gear-making process, facilitating an analysis of the stress and strain on the
Deck Machinery. While various gear models exist, this research concentrates on
the straight gear type.

In general, straight gears are employed for rotational movement between two
parallel shafts, with their teeth aligned parallel to the shaft. This type of gear is
typically used for low to medium-speed applications. Figure 5 provides a visual
representation of the components of the straight gear selected for this research.

3.3. Deck machinery analysis model

The reel set is primarily constructed from aluminum, whereas mild steel is chosen
for the bracket, beam, and boom components. In particular, KS D 3503 U is the
designated material for the beam and boom, representing a hot-rolled steel
material designed for structural applications. The specific characteristics of mild
steel material falling under the classification of KS D 3503 U are outlined in
Table 1 below.
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Fig. 5. Straight gear section.
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Table. 1. Material characteristics of
the light steel structure material category.

No. Material Values
1. Ultimate Tensile Strength 345 MPa
2. Yield Strength 207 MPa
3. Young’s Modulus 220 GPa
4. Poisson Ration 0.275

In Fig. 6(a), a depiction of the fish deck from the left side is presented,
illustrating the key dimensions of the machine. The fish deck, as shown in Fig. 6(b),
exhibits standard height and elongated arms, with a weight of 650 kg. Additionally,
Fig. 6(c) provides an idealized model of the fish deck machinery. The load limit on
the sliding boom is denoted by the value F = 6,375.5 N, representing the
gravitational force acting on the reel set. The position of F is situated at 1,555 mm
(L1 + L2) along the X-axis and at a height of 1,918 mm from the floor in the Y-
axis direction (L3).
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(a) Left view (b) Front view

Fig. 6. Idealizing the power on the fishing deck machine.

The application of force on the boom can lead to plastic deformation. Stress
analysis simulations were conducted to assess the maximum deflection at the end
of the Deck Machinery frame, as illustrated in Fig. 7. When the cross-sectional
dimension of a beam undergoes abrupt changes, the point of alteration experiences
localized stress concentration, as per the cantilevered rod theory.

Figure 7 highlights the critical location at the connection point between the
beam plate and the stationary boom. This determination is drawn from the von-
Mises stress results, which register at 450.16 MPa. The primary stress is recorded
at 114.19 MPa, the third primary stress at 117.84 MPa, and the Poisson's ratio is
0.8. It is noteworthy that the critical position of the beam is observable at the upper
section with the pin-fixed boom bracket.
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Fig. 7. Voltage analysis.

In addition to stress analysis, achieving more precise analysis results involves
essential tasks such as frame simulation for the design of the Deck Machinery
machine itself. Deflection analysis, with a focus on the boom's center as shown in
Fig. 8(a), reveals that the maximum stress is concentrated in the middle of the
boom, peaking at 28.94 MPa (Fig. 8(b)). Simultaneously, shear stress on the boom
occurs at its center, reaching a maximum value of 1,919 MPa (Fig. 8(c)). Based on
the simulation results, it is imperative that the connection used to secure the reel set
and the fish catch, bearing a load of 650 kg, is robust and sturdy [12-16]. This
research adds additional information regarding the effect of mechanical properties,
which are reported in elsewhere [17-21].

(a) Force diagram

(b) Stress maximum (c) Shear stress maximum

Fig. 8. Frame analysis.
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4.Conclusion

By comprehending the structural design, simulation, and design methods employed,
the likelihood of failure in the Deck Machinery design can be significantly reduced,
and weaknesses in the structural design can be identified. In summary, the
comprehensive simulation results reveal that the maximum von-Mises stress peaks at
450.16 MPa, exceeding the material's tensile strength. However, the minimum point
for the first principal stress is 114.19 MPa, which is below the material's strength of
345 MPa. Additionally, the obtained Poisson ratio value is 0.8, surpassing the
material's Poisson ratio of 0.275. Taking these factors into consideration, the design
of the Deck Machinery machine is deemed safe.
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