





PR
i Ll

B MAHESH KUMAR:

N MANASA

G QIERIAR

[IARSHAK










3.6 Bave Wl of Abrgiant in obiained i e

34? M“ T.n-._.“,"“,...‘im“m.m:mw'Miwmwlw—im s —

3.8 Installation of Electrical COMPONENLS ...




I "'p-p .!f Irl"!-'..l'.-.l /

Sanit i 4k

6.4 Methodology of Work .........c....

6.4.1 Oﬁﬂmm.....m..

6.4.2 M"mmm-.mmmn- v
6.5 Bare Hull and its m.-mmmm NPT
6.6 Domain mmmum_.-...mmﬂ._._.%mmu
R T T T ([ [———————————r it

ﬁ 71 m.w.....4.|q-|n|.."mummﬁw—u-n-“ -. oo ." -'ﬂ_..







Fig.6.6 Association of hull and its domain
Fig.6.7 Hull & Domain mesh
Fig.7.1 At velocity = 7 knots
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formed by transverse bulkheads along the ship’s length. Cargo handling " w
be arranged on deck and there will be Whmhopmhp:huﬂwhhﬂdm.
covers. The accommodation areas in each of these ship types will be sufficient 1o meet
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USS Freedom Mﬁm

the US Navy. -

Littoral combat ship ~ A small class of ships sp

shallow waters where other, bigger ships RS

only a few operational and they all belong to the US !hm e

States Navy's webpage, the LCSs are “envisioned to be a
surface combatant capable of defeating anti-access and
littorals™,
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efficient and technically sound multi-mission system
deployment for fittoral combat. Suceessful missions of USVAin e s
have increased interest within the US Navy in USVs and
followed suit. USV have the potential, and in some cases the demonsirate g
mm»mrmumwmmmw
provide the force multiplication necessary to meet this threat and continue to
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or riverine surveillance aver extended hours, to

mhiplicr through its ability ummm
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waterways, The USY has the ability to provide remote detection, interrogation and
enwtnfpatmi-lummmnmdmuwiuﬁwmﬂﬂp;




attention of a shore operator, ,
e  Automatic avoidance of detected and recognized targets in




1.7.3 Integration with existing transport system

. ﬂﬂﬂ)ﬁﬁhﬂhlph“ﬂﬂof.“m“uhﬂh.,r ']
most vessels are still controlled by humans. This puts particu ..
mmummuhmmumﬂww
according to existing rules of road and practices for good seamanship, It also needs
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shape vehicle called Autonomous Co Xp
in 1997(Manley1997). mmal_ "

with sensors suitable for hydrographic survey. (iod rﬂni-:;;
anwdiﬁudvmmnfmmwnnmm

composite structure and hull-housed battery and was tested in 1999 | (Man

et. al 2000]. In 1997 - 2000, mc&mpﬂﬂﬂhﬂhnﬂhmhﬂlﬂum

System Integration for Managing the coordinated operation of robotic Ocean Vehicle
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CHAPTER-I11

DESIGN AND FABRICATION
3.1 Development of 3D model of the ship

imitially the 2D AutoC AD model of the parent ship was developed into a surface
model, later into a solid model usmg Max

-surf and Sohdworks respectively

Fig.3.1 2D AutoCAD Model of parent ship
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Fig.3.2 3D Software Model using Solidworks
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3.2 Analysis of the 3D model

The 3D model of the ship was imported into ANSYS software by saving the file
mto “.stp” (STEP) format, which enables the importing of all the necessary information
of the model from one software 1o another Later analysis was performed on the bare

hull of the ship at various speeds. The image shown below is the resistance analysis
done on the hull at the speed of 7 knots,
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Fig.3.3 Analysis of the 3D Model
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Mhﬂunhlth.ﬂlhiilp:

The basic dimensions of the parent ship like length, breadth and draft was taken as

reference and it was scaled down to 1:40 and the pattern was made with the help of
foam sheet as shown below

Fig.3.4 Pattern of the ship

3.4 Fiberglass material and resin preparation:

After making the pattern of required dimensions, it is then prepared for the
application of fiberglass. Fiberglass material is used for making the main hull of the
prototype. A fiberglass mat of standard thickness is chopped down into pieces and is
applied with the help of resin. The process mvolved in the preparation of resin is
mentioned as below

19

30






®  After the first coating of resin, the Chopped Standard Mat (CSM) is applied on the
pattern. This prototype was prepared from CSM No: 450, Use the resin for proper
apphication of CSM.

*  Repeat the application of resin and CSM in order to get the required strength and
thickness for the prototype. For this prototype, 3 layers were applied in order to get
the overall thickness of 2.4 mm.

* Finally, this pattem is allowed to dry. The drying time for the final product varies
from one to another based on the thickness of CSM apphed,

3.5 Application of layers of fiberglass:

After the preparation of pattern, fiberglass sheets cach of 0.8mm thickness were
applied with the help of resin and after letting it dry for 1 day, the fiberglass layers get
sufficient strength and the hull can be separated from the pattern.

Fig.3.6 Coating the ship with fiberglass

3.6 Bare hull of fiberglass is obtained:
After scraping out the foam sheet material, a bare hull of required dimensions 1s

obtained as shown below, Now the outer surface of the hull is cleaned again in order to

ensure a smooth surface fimish.
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Fig.3.7 Bare hull of fiberglass

Once the cleaning is done, the hull is checked for any holes that could be formed during
the making process. And if any holes exist, then it 1s covered with putty.

3.7 Floating Test:

After making sure that the hull is free from holes and any kind of cracks, 1t is then
made to undergo a floating test where the dead weight (weight of all the electrical
components) is added and then the stability of the hull is checked

Fig.3.8 Floating Test
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9
39 Installation of 3D printed water jet propulsion system:

T ————————

Fig.3.15 3D Printed Water Jet Propulsion System

A water jet generates propulsive thrust from the reaction created when water 15
forced in a rearward direction. It works in relation to Newton's Third Law of Motion -

“every action has an equal and opposite reaction”

A water jet propulsion system was made using 3D printer from PLA (polylactic acid)
material. which is biodegradable in nature and its thermoplastic nature enables us to
mould it to any desirable shape when heated
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3.10 Attachment of Deck:

The above-mentioned clectrical components are fixed in
connected with the waer Jet

components and Propulsion sy

the hull and are
Propulsion system After the mstallation of electrical

stem, the profotype i1s made to undergo a funchonality
check. Finally, the hull is covered with a deck made

of foam sheet and then final paint
work is done on the prototype

—

Fig.3.16 Hull with electrical components

Fig.3.16 Hull after the attachment of deck
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Pressure Contour at various speeds:

i

7.1 At velocity = 7 knots

Fig.

fi

HEE

4824.1
3167.4
2339.1
M.T
-2631.0
-3459 4

66



IS b . L.

s 2%

Fig.7.3 At velocity = 20 knots

Pressure
~— s

Fig.7.4 At velocity = 24 knots
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