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Now days, the usage of fibre reinforce has tremendously give benefit
to a weight reduction+and enhancing the performance of a product. The
design and development of this project consist of the study of the material
used for the“hull design which is a composite material known as fibre glass
reinforced plastic. The benchmarking of the hull design used a previous
design from universal hovercraft whereby the previous design was made
from marine grade plywood. Some development and innovative changes
have been made to the hull design by inserting inner structures to strengthen

the hull by using fibre glass material.

This project will focus more on the analysis of the hull structure and
construction using FRP composite. The analysis will use a 3D modeling data
using CATIA and will be analyzed using CATIA /Abacus FEM method. Scale
model will be done as an experimental study for the conceptual design and to



study the overall hovercraft design. The result will be used in order to

optimize the structure design of the hovercraft hull.

In summary, from the project it shows that the composite is a unique
material because the material properties are different from other standard
material due to the ratio of the mixture between fiber and epoxy. The strength

of material also changes due to the volume of the composite itself.

In conclusion, from the result of the FEA analysis-the composite hull
shows that the increasing thickness of the structure will affect the weight of
the hull. As a trade-off in designing the hull, the, weight is important for the
performance of the hovercraft. From the FEA analysis, the result also shows
that displacement is more accurate than Von Mises Stress in FEA analysis.
FEA analysis is a tool that can help in enhancing a product optimization and

predict a failure for the designed part.
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Pada masa kini;” penggunaan gentian kaca komposit telah
memberikan banyak kelebihan terhadap pengurangan berat dan
meningkatkan“.prestasi sesuatu produk. Rekebentuk dan pembangunan
untuk projek ini merangkumi kajian terhadap bahan yang digunakan untuk
pembuatan lantai hovercratft iaitu gentian kaca komposit. Penanda aras untuk
projek ini adalah berasaskan rekabentuk hovercraft daripada Universal
Hovercraft yang mana sebelum ini menggunakan papan lapis gred marin
untuk komponen tersebut. Perubahan yang dilakukan adalah dengan
menggantikan komponen tersebut dengan gentian kaca komposit dan

struktur dalaman akan ditambah untuk menguatkan komponen tersebut.

Projek ini memberi fokus kepada analisa struktur rekaan

komponen tersebut menggunakan analisa unsur terhingga. Analisa akan

A



menggunakan model tiga dimensi yang dilukis menggunakan perisian
Rekabentuk Berbantu Komputer 3 Dimensi. Analisa akan digunakan untuk

mengoptimumkan rekabentuk komponen tersebut.

Secara ringkasnya, komposit gentian kaca adalah suatu bahan yang
mempunyai sifat yang unik dan tidak sama seperti bahan lain yang
mempunyai piawaian yang seragam. Nisbah dan kuantiti isipadu memainkan

peranan dalam menentukan sifat sesuatu bahan komposit:

Kesimpulannya, penambahan ketebalan struktur akan mempengaruhi
berat struktur tersebut dimana ini juga -akan mempengaruhi prestasi
komponen tersbut. Nilai pemindahan dalam analisa unsur tehingga juga
didapati adalah lebih realistik daripada nilai tekanan Von Mises kerana ianya
lebih stabil. Analisa unsur terhingga juga banyak membantu dalam proses
mengoptimukan rekabentuk sebelum komponen itu dihasilkan secara realiti
dan ini akan mejimatkan kos dan memberikan jangkaan ramalan kepada

pereka mengenai prestasi produk yang dihasilkan.
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CHAPTER 1

INTRODUCTION

1.1 Project background

The purpose of the project is to study on fiber.glass composite hovercraft
hull with different wall thickness using finite“element analysis. This project
involves design and develops a hovereraft hull using composite fibre glass
material. Base on the data from the previous design, Hovercraft 19WX
Hoverwing™ from Universal hovercraft. From the literature study, the 3D
model of the overall hovercraft had been done in CATIA software. For this
particular project,“it is mainly focusing on the effect of having different
thickness of structure. Finite element analysis will be used to optimize the

part.

Project also emphasize on the construction of the hull. Referring to the
previous hull design that used marine grade plywood which is hardly to find in
this country, the alternative material is used to suite the project. For the hull
construction, FRP is the main case study for the part. Thus the design should
consider about the design regulations for fibre glass mould. The new design
of the hull still maintained the previous hull geometry, but major changes
have been done to the structural design in order to optimize and strengthen

the part.



1.2 Rationales

Rationale of this project is to replace the previous method of construction
which used material that is hard to get in Malaysia. By replacing alternative
material such as fiberglass, the construction and cost can be reduced. As a
result of using fibre glass for the hull, the weight will be reducing compare to
the previous one and strengthen the part. It is a hope that-this project can be
constructing locally. Therefore, the development of\the part will be done
using 3D modeling and also Finite Element Analysis to optimize the design

before it goes to the construction process.

1.3 Objectives

The objectives-of this project are:

1. To develop a new design hull using fiber glass composite (60% S-
glass fibre and 40% epoxy resin) based on the Universal Hovercraft
19XRW Hoverwing™.

2. Toinvestigate the effects of having different thickness of structure.

3. Using FEM analysis to investigate the maximum displacement of the

different thickness of structure.



The design should be able to:

1. Produce and construct.
- The design of the hull should be able to construct using mould and
fibre glass processes.
2. Comparable to existing hull.
- The new design using FRP material should-be-able to perform
better and comparable to the previous hull.design.
3. Structural optimization; Strength wise, ableto withstand the maximum
payload given.
- Using FEA analysis, the structural of the hull will be optimized to
get the best capability-of the design.
4. Reliability and Maintainability (R&M)
- Simplicity and-elegance
- Minimum number of parts
- Suitability for modular construction
- Accessibility
- Sensibility adjust components

- Ease of adjustment( ease of maintenance)



CHAPTER 2

LITERATURE REVIEW

2.1 Hovercraft theory

Hovercraft was invented in 1956 by British ‘Engineer, Christopher
Cockerell. The vehicle also known as Air Cushion_Vehicle (ACV) which is the
vehicle literally floats on a cushion of air. Hovercraft basically powered by a
fan mounted on its body, which provides-the air lifting to the air cushion that
enables the hovercraft to move effortless between land and sea (Spedding,

2001).

It is powered by.afan mounted on its body and it is supported by the
cushion as it moves and enables the hovercraft to move effortlessly between
land and sea:.In June of 1959, his experimental hovercraft successfully
crossed.‘the English Channel between the ports of Doverand Calais.
However, the first hovercraft was actually launched in the Soviet Union long

before Cockerell’s maiden voyage.

Hovercrafts are used throughout the world as a specialized transport.

The principle of how the hovercraft works shown in the figure 1.

air cushion

Figure 1: Hovercraft theory

(Source: www.neoterichovercraft.com/general_info/hovercraft_principle.htm)



Hovercraft floats on a cushion of air that has been forced under the
craft by a fan. This causes the craft to rise or lift. The amount of lift can range
from 6" to 108" (152mm to 2,743mm) depending on the size of the craft. The
amount of total weight that a hovercraft can raise is equal to cushion
pressure multiplied by the area of the hovercraft. To make the craft function
more efficiently, it is essential to limit the cushion air from escaping, so the air
is contained by the use of a skirt. Skirts are made from fabric, which allows a
deep cushion or clearance of obstacles, hovercraft skirtsvary in style ranging
from bags to cells to separate fingered sections called segments. Several
hovercrafts utilize the segmented skirt system because each segment can
deflect individually when passing over bumps so that very little lift air is lost

on uneven terrain.

Once lifted or on-cushion, thrust must be created to move the
hovercraft forward. With’ many craft, this is generated by a separate engine
from the one used to create the lift, but with some, the same engine is used
for both. As.the figure above indicates, the fan-generated air stream is split
so that.part of the air is directed under the hull for lift, while most of it is used

for-thrust.

After the hovercraft has lift and thrust, the maneuver system consists
of rudders behind the fan, controlled by handlebars up front. Steering can
also be controlled by the use of body weight displacement. The skills
obtained upon practices. Some hovercraft offer an option which is reverse

thrust buckets as another means of control.



2.2 Existing hovercraft

Hovercraft have been developed and used by military as a specialized
transportation and for the past years publics start to use hovercraft as a
personal and commercial transport in various sectors. Handling a hovercraft
needs a lot of practices in order to understand the behavior of the vehicle
because the hovercraft moves without frictions so it. \@e quite tricky to
maneuver the hovercraft. Table 1 below show k\ome of the existing

@)
hovercratft. \(J

Description

e BHC SR.N4, the world's
largest civilian hovercraft,
can carry 254 passengers

and 30 cars.

e Military




Formula 1

hovercratft.

racing

Rescue team.

Recreational / Sport

Table 1: Existing hovercraft in market (2011)

(Source: www.worldhovercraftfederation.org/)




2.3 Patent search

Patents search and has been done to see the previous and current
situation of the hovercraft. There are several patents of boats hull and the
methods of how to strengthen the structure therefore several patents will be

use as guidance for this project in order to get the solutions for the problem

raised. The patents are shown in table 2:

N

A composite hull

construction. A rigid

inner box like-structure . . PR »

of steel or aluminjum is —“"“':7

provided and -acts as P "
Hull the main (structural 2 EL Tl
Construction | element of ‘the hull, a wo VLA L P
Inventor : rigid  synthetic foam _,]L' | _I "f,‘
Luther H. core intimately bonded ¥ e 1 el
Blount, 1 to the exterior surfaces e,
Shipyard La., thereof. The exterior e
Warren, R.1 surface of the foam
02885 material is easily foam
April, 1981 as desired to define the
Patent number | outer configuration of
: US4365580 | the hull and a layer of

resin impregnated glass

fibers is layed-up over

the foam to provide a

protective outer skin for

the hull.




