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Abstract @ As Korean coastal activity is high, the incidence of accidents caused by marine waste is extensive. An accident in which marine floating
waste ropes and fishing nets are wound around the propeller of a sailing ship is termed “Rope wrapped accident.” To prevent such accidents, this study
applied the Finite Element Method (F.E.M.) for performance evaluation of the shaver type cutter, commercialized in Korea, through a structural safety
review and water tank test. The results demonstrate that all parts constituting the rope cutter were damaged before reaching 0.5s, and the safety factor
of each part was found to be at least 2 based on the maximum stress generated compared to the tensile strength. In the basin test, the cutting process
of the shaver type rope cutter was reviewed, and the installation angle was set for each case considering that the rope floating in the sea actually enters
at various angles. Consequently, as it was successful at cutting in all the cases, it can be concluded that there will be no problem in cutting the rope

regardless of the mounted angle of the cutting blade.
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Fig. 1. Current status of rope wrapped accidents in korea for 5
years (MOF, 2021).
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Fig. 2. Rope wrapped accident on fishing boat (Yoon, 2019).
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Fig. 3. Shaver type cutter specifications and drawings
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(Up: 1st rope cutter, Down: 2nd rope cutter).
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Fig. 4. Cutting process of shaver type rope cutter.
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Table 1. Material property information of rope cutter

Yield Tensile
Part Material Strength Strength
(MPa) (MPa)
Strut SC410 205 410
Blade STS630 1175 1310
Fastener ALBC3 360 590
Bolt STS304 215 505
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Fig. 5. Boundary conditions (Up: Constraint, Down: Load).
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Fig. 7. Test angle case of 2nd rope cutter (front view).
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Table 2. Specification of test rope

Material Polyethylene  Polypropylene  Polypropylene
Figure
Strand 3 3 3
Dia(mm) 3 6 10
Tensile(ton) 0.42 0.5 1.29
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3.1 ZxFHEFR| HEY HIt
Fig. 82 A3 #t& &3 S5HydTol TAst= adS Y
ehiQch Aek Bl AANe) sd dgor AEHE A
HollA Tl dojwton], EEE 2EZES} AZAF
£ A%k AelA AT WANAT, Table 3& F
RS A Bk Bl oF Ao 2, AAR, BES] H
d-$8 Ay e Yo, FxEo] diyE S
Fom HAAFE eI 7 shEel A wAlsh 3



374

o

22 ke Ao o 37613 MPa, A 4% 26728 MPa, £ E

=
1201.0 Mpa® MEHZ 5= AFFERT} 26 o] =
A velgon, a7 9 RE FREo] g

Fig. 8. Structural analysis image of rope cutter parts.

Table 3. Structure analysis result according to rope cutter parts

Part equivall\ga;t( stress Tensil(;ﬁs);r)ength ?:;e(t)z
(MPa)
Blade 3761.3 1310 2.87
Fastener 2672.8 590 4.53
Bolt 1201.0 505 2.37
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Fig. 9. Graph of max. equivalent stress results of rope

cutter parts over time.
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Fig. 10. Image of cutting process of rope cutter.
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Fig. 12. Image of water tank test for rope cutter in two cases.

Table 4. Cutting results of two cases according to rope material

and diameter
Case 1o 3 mm 6 mm 10 mm
) (Polyethylene)  (Polypropylene)  (Polypropylene)
1(0°, 180°) Pass Pass Pass
2(90°, 270°) Pass Pass Pass
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