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Comprehensive Analysis of Materials for Marine Applications

Mohammad Amin Raeesi Tangaki!, Saeed Jamei’, Ramin Salehpour?

1,2,3 Persian Gulf University, Faculty of Engineering, Bushehr, Iran

Abstract

In this paper, by collecting related articles on materials used in ships and other industrial structures,
the aim was to identify the various applications of materials and better understand their properties for
different uses in these fields. Various materials such as aluminum and its alloys, nanomaterials, natural
fiber composites, carbon fiber, and fiberglass were discussed in depth, and the physical and mechanical
properties of each were explained in detail. The paper also explored modern methods to increase the
longevity and strength of these materials, focusing on practical applications. For example, the
anodizing process for aluminum alloys was described to significantly enhance their lifespan and
durability. Additionally, the results showed that combining glass fibers with natural fibers could
notably increase the strength and performance of materials. These findings not only apply to the
shipbuilding industry but also have wider implications for optimizing marine structures and other
industrial applications, ultimately improving their performance, reliability, and long-term durability.
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New Natural Composite

Unit cost [€/m?]

Conventional Sandwich

Unit cost [€/m’]

Flax (UD +0) 17
Flax (BD +45-45) 21
Flax (UD +90) 17
Cork 10 (5 mm) 8
Cork 10 (5 mm) 8
Flax (UD +90) 17
Flax (BD +45-45) 21
Flax (UD +0) 17
Resin flax uptake 7.52
Resin cork uptake 33.84
Microballons and silica 0,87
Total 168

Carbon fiber (UD +0) 25
Carbon fiber (BD +45-45) 27
Carbon fiber (UD +90) 25
PVC Foam (10 mm) 40
Carbon fiber (UD +90) 25
Carbon fiber (BD +45-45) 27
Carbon fiber (UD +0) 25
Resin carbon uptake 6.84
Resin PVC foam uptake 30,76
Microballons and silica 0,87
Total 232
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Fibre Modilﬁlssu[ccpa] Elon;:-.tion Temi[l;[%:]e neth Modrx?:: iGPal Density [g/mL]
Hemp 70 1.6 550900 30-80 1.48
Flax 60-80 1.2-3.2 345-2000 15-80 1.45
Sisal 38 2-14 300-700 10-30 1.33-1.5
Kenaf 1.6 200-900 22-60 1.3
Jute 1.5-1.8 300-700 13-55 1.3
Ramie 2-3 400-938 61-128 1.5
Bamboo 1.4 190-600 21-50 0.6-0.9
Banana 1-3.5 161-780 7.6-9.4 0.72-0.88
Coconut 150-180 4-6 1.2
Pineapple 0.8-1 126.6 4.4 1.07
Coir 1540 175 4-6 1.2
E glass 73 3.4 2400 72 2.55
Kevlar 29 70.5 29204100 130 1.44
Nylon 66 3.5 85 1.14
1080 steel 207 2550 7.9
Carbon fibre 1.3-1.8 ~4000 235 1.4
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Propery | Pl | Dambon | Vo il
En (N/m?) 1.16E+09 | 3.00E+09 | 4.50E+09
Gz (N/m?) 9.00E+08 | 1.00E+09 | 2.00E+09
Viz 0.25 0.32 0.30
Property Silk Fiber | Jute Fiber | Abaca Fiber
En (N/m?) 5.00E+09 | 1.06E+09 | 9.57E+08
Gz (N/m?) 2.50E+09 | 7.00E+08 | B.00E+08
Viz 0.32 0.28 0.15
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Praperty Pineapple | Bamboo | Waste Silk
P Fiber | Fiber | Fiber
Ey (V) | 4.90E+09 | 6.00E+09 | 6.90E+09
EnEu(Nuf) | 145EH09 | 358E+09 | 517E+09
GEy (Nm?) | 9.61E<08 | LOSE+09 | 1.76E+09
» 027 | 03 | 031
Property Silk Fiber | Jute Fiber | Abaca Fiber
Longitudinal Moduls of Different Fibers
(E11)
M PineappleFiber
§OUU['}{'JU('}UU M Bamboo Fiber
7000000000 W Waste Silk
6000000000 Fiber
5000000000 Silk Fiber
4000000000 M Jute Fiber
3000000000 M Abaca Fiber
2000000000
1000000000
0
80/20 T70/30 60/40
Volume Fraction (V{/Vm)
Jsb Jsose A JS
Transverse Modulus of Different Fibers
(E22)
™ 6000000000 W PineappleFiber
& .
5000000000 W Bamboo Fiber
:é 4000000000 M Waste Silk Fiber
Silk Fiber
% 3000000000 W Jute Fiber
E 2000000000 W AbacaFiber
1000000000
= (1411
= 80120 70/30 60/40
Volume Fraction (VI/Vm)
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Poisson's ratio of Different Fibers ‘
v12) EPineapple Fiber
W Bamboo Fiber
0.40
0.35 R
% 030 l‘.\_ nsghllk
& 025 Fibex
£ 020 Sik
8 Fiber
4 015 Jute
£ 010 B ber
83(; = Abaca
. Fiber
80/20 70/30 60/40
Volume Fraction (V{/Vim)
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No.| Descripti Lamination Arrangement
2 & Sample A;|Sample A>| Sample Af Sample A4 Sample A4
1) ) G) (O] ) (6) (@)
1. | Order of layers:

Layer 1 CSM 300 | CSM 300 | CSM 300 | CSM 300 | CSM 300
Layer 2 WR 600 | CSM 450 | CSM 450 | CSM 450 | CSM 450
Layer 3 CSM 450 | WR 600 | WR 600 | WR 600 | WR 600
Layer 4 CSM 450 | CSM 450 | CSM 450 | CSM 450 | CSM 450
Layer § CSM 450 | WR 600 | WR 600 | WR 600
Layer 6 CSM 450 | CSM 300 | CSM 300
Layer 7 CSM 450 | WR 600
Layer 8 CSM 450
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