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Abstract : Ships may collide with reefs or other objects during operation, when arriving or departing ports. The hull plate may be
damaged due to the contact with other ships. The total number of domestic powered fishing vessels has decreased, but that of FRP fishing
vessels has increased by 0.7% and the ratio of FRP fishing vessels to the total fishing vessels increased to 96%. Recently, fishing vessels
has been used as fishing boats for income of non-fishermen as well as fishermen. Therefore, safety management for repair and
maintenance is necessary. The penetration of moisture and moisture in the composite material such as FRP may deteriorate the
mechanical properties and the salt (NaCl) component of the damaged portion may cause a relatively high deterioration in material
strength. The gel coat painting is the final stage of repairs ans maintenance of FRP fishing vessels. The thickness criteria in the domestic
and foreign gel coat is 0.3~0.762 mm. The joint specimens, which was immersed in seawater for 120 days, were compared with those
without seawater immersion. As a result, the tensile strength was 83 ~ 121.8% and the flexural strength was 83 ~ 113% compared with the
specimens without seawater immersion. According to the previous study the tensile strength decreased by more than 29% and the flexural
strength decreased by more than 50% when the composite material was immersed in seawater for 1,083 hours without coating. As a
result, it was found that the gel coat with 0.5 mm thickness is very effective in preventing the strength decrease of the composite material.
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Table 1, Domestic/Foreign FRP structural strength value™"

Related standards :;f:;;ﬁ l::ree xr:lgrﬂlal

Structural stax;(llggcog hf';ber reinforced 10 ke/m 15 ke/mi
Structural standard of fishing vessel 10 kg/mm 15 kg/mnt
KR, FRP ship rules 98 N/mm 150 N/mm
ABS, Rules for materials and welding | 12.6 kg/mr' | 17.5 kg/mn’
Lloyd's register 90 N/mm 160 N/m
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Table 2. Domestic/Foreign gel coat thickness standard’™™?

Related standards Gel coat thickness
(mm)
Structural standard of fiber reinforced plastic ship 0.3-0.5
Structural standard of fishing vessel 0.3-0.5
KR, FRP ship rules 0.5
ABS, Rules for Materials and welding 0.635-0.762
Lloyd's register 0.45
U.S. Environmental protection agency 0.457
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Table 3, Mat & roving glass content”®

Glass content standard

Division | Stryctural standard of | Rules of FRP
fishing vessel (%) ships(KR) (%)

Mat 30+3 30 34.19
Roving 50+3 50 529

Material glass
content (%)

Fig. 1. Gel coated tensile & flexural specimen,
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Fig. 2. Lamination method of V scarf joint specimen,
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Table 4. V scarf joint lamination length

Scarf Ratio Symbol Length(mm) Material
L1 60 M

L2 80~120 MHR+M

b L3 140~180 MHR+AM
4 200 M
Ll 60 M

L2 85~130 MHR+M

116 L3 160~220 MHR+M
4 250 M
LI 60 M

120 L2 80~160 MHR+M

L3 200~280 MHR+M
L4 320 M
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Fig. 3. Lamination method of X scarf joint specimen,

Table 5. X scarf joint lamination length

Scarf Ratio Symbol Length(mm) Material
L1 80 Mat
L2 120 Mat
1:12
L3 160 Roving
L4 200 Mat
L1 130 Mat
L2 170 Mat
1:16
L3 210 Roving
14 250 Mat
L1 200 Mat
L2 240 Mat
1:20
L3 280 Roving
L4 320 Mat
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Fig. 4. Sea water storage for coated test specimen,
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Fig. 5. Measuring the thickness of the gel coating specimen,
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Table 6. Number of tensile test specimen
* unit: number

Butt La V scarf joint X scarf joint
Basic | .. " . pt
jomt | jomt 4.5 | 1116 | 1:20 | 112 | 1:16 | 1:20
5 5 5 5 5 5 5 5 5
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Table 7. Tensile strength test result value

* unit: MPa
.| Butt | Lap V scarf joint X scarf joint
Type Basic| .. | .~
Jomnt | jomnt | 1:12 | 1:16 | 1:20 | 1:12 | 1:16 | 1:20
Non-gel 217.11 799 | 43 |58.5|60.5|81.5|1254(121.1|127.8
coated

Gel coated |195.7| 81.8 | 39.5| 49 | 73.7|75.2|124.8|123.7|117.9

Comparison

%) 90.1 {102.4| 91.9 | 83.8 |121.8] 92.3 | 99.5 | 102.1 | 92.3
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Fig. 7. Tensile test failure result,
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Table 8. Number & Size of flexural test specimen
* unit: number

. | Butt | Lap V scarf joint X scarf joint
Type Basic | .. .

Jomt | jomnt | 1:12 | 1:16 | 1:20 | 1:12 | 1:16 | 1:20

No. 5 5 5015|5515 5 5

Load speed

(omvimin) 3 7110|5515/ 4 4 5
Vs 96 | 220 | 250 | 170 | 150 | 163 | 140 | 140 | 150

b 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50

t 66 | 14 |20 | 10]10]10] 8 8 | 10

rol
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Fig. 8. Flexural test,
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Table 9. Flexural strength test result value

* unit: MPa
.| Butt | Lap V scarf joint X scarf joint

Type Basic| .. | .~
jomt | jomt | 113 | 1:16 | 1:20 | 1:12 | 1:16 | 1:20
Non-gel 1,0co| 148 | 74 [782(105.7]105.9]2262{2153 | 181.9

coated

Gel coated |244.2|145.7| 62.1 |69.6 | 92.9 | 87.4 |254.4|227.8|186.8
OO“Z%Z;“"“ 91 | 98 | 84 | 89 | 88 | 83 | 113 | 106 | 103

X 55

Fig. 9. Flexural test failure result,
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