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Abstract : This paper aims to identify the mechanical properties of the hull plate of fiber reinforced plastics,

which occupies 95.5% of the registered domestic fishing vessels for strength improvement after a repair by

changing reinforced materials. Under the present legislations, in case of repairing the hull plate of fiber

reinforced plastics, localized repair using only V- and X-scarf methods are acknowledged. The existing glass

fiber reinforced material was replaced with the hybrid laminated method of carbon and aramid fiber before

being applied to repair surface of scarf-processed parent material and by comparing the strength with the

existing glass fiber mat and roving combination. The use effect when repairing the hull made of hybrid fiber

rather than glass fiber was found. As a result of the repaired hull plate, the hybrid joint type exhibited an

overall reduction in tensile joint efficiency rather than the existing resin and glass fiber roving and mat

combination. However, in flexural joint efficiency improved in specimen applying aramid fiber hybrid

compared to the existing joint method improved by up to 77.4%. A 1:12 scarf joint had a high effect in

flexural strength rather than tensile strength. When carbon-aramid fiber was used partially appropriately by

replacing the existing glass fiber, joint efficiency improved.
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Table 1 Engineering properties of M?723-450 and

rH

WR-570-100
Property M723-450 | WR-570-100
Laminate glass content (%) 34.19 52.9
Flexural strength (MPa) 737.28 414
Flexural modulus (GPa) 154.17 14.2
Tensile secant modulus (GPa) 11.31 22
Compressive strength (MPa) | 152.09 240
Compressive modulus (GPa) 7.302 17.5
(Water absorption at 7 days 63.54 422
(mg)

Table 2 Engineering properties of PC-470 and L-500

Property PC-470 L-500
Tensile strength (MPa) 749 380
Tensile modulus (GPa) 51.7 8.4
Tensile elongation (%) 1-64 6.3

Fibre content (%) 34 46.4
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Fig. 2 Image of 1:12 ratio V scarf
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Fig. 3 Lamination schedule of V scarf joint specimen
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Table 3 Lamination length of V scarf joint specimen

Scarf ratio Symbol Length (mm)
L1 50
L2 70
L3 90
L4 110
1:12 LS 130
L6 150
L7 170
L8 190
L9 210
Gap M1 50
. M2 90
Reinforcement M 3 130
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Table 4 Lamination schedule of hybrid V scarf joint

Symbol | Neat| 1C | 2C| 4C | 1A | 2A | 4A
L1 M M M| M| M| M| M
L2 R c| Cc| C| A| A| A
L3 M M M M| M| M| M
L4 R R| C| C| R| A| A
L5> M M M M| M| M| M
L6 R R| R| C| R| R| A
L7 M M M| M| M| M| M
L8 R R| R| C| R| R| A
L9 M M M M| M| M| M
M1 M M M M| M| M| M
M2 M M M M| M| M| M
M3 M M M| M| M| M| M

Neat, 1C, 2C, 4C, 1A, 2A, 4A9
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Table 5 Tensile strength of V scarf joint using

hybrid lamination method

Code Force t w Areazl
(kgf | (mm) | (mm) | (mm?)

Original | 2684.6 6.9 26.1 180.6
Neat 2472.3 10.3 24.8 255.2
1C 2151.9 10.1 25.4 255.3
2C 2264.0 9.7 26.1 252.5
4C 2506.9 10.0 253 253.0
1A 1981.7 11.1 26.2 289.9
2A 2006.4 12.3 27.1 332.7
4A 1838.5 13.0 27.8 361.4

Fig. 4 Fractured tensile specimen of 1C V scarf
hybrid
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Fig. 5 Failure section image of 1 carbon layer
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Table 6 Flexural strength of V scarf joint using

hybrid lamination method

Code Force t w ¥4 m
(kgf) | (m) | () | (mm)
Original | 390.6 6.7 49.9 100 64.6

Neat 640.5 106 | 494 120 155.8
1C 651.6 | 10.0 | 492 120 1644
2C 394.8 9.2 432 120 97.1
4C 377.8 102 | 4838 120 1223
1A 8174 | 122 | 492 120 186.0
2A 10590 | 133 | 488 120 2672
4A 1137.1 | 140 | 496 120 3111
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