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Abstract @ The scissor-type rope cutter is the most widely used amongst all kinds of commercially available rope cutters in Korea. In this study, we
performed finite element analysis on the scissor-type rope cutter. We determined the structure of the cutter that would ensure its stable operation in
various situations involving rope entanglement, and verified its effectiveness by testing it in the lab and in an actual ship. These investigations revealed
that when the propeller shaft was not rotated by rope entanglement, the constant torque generated by the engine resulted in the torsion of the rope cutter
and maximum deformation in the lower blade, which was not restricted by finite element analysis. With increasing blade thickness, the maximum values of
deformation and equivalent stress decreased, resulting in a rise in the safety factor. At the constant blade thickness, the effect of the torque variations on
the maximum equivalent stress and the maximum deformation is independent of the position of the external force of the rope cutter and decreases in direct
proportion. The results of this study confirmed that the rope-cutter structure determined by analysis could lead to a hassle-free removal of ropes and

fishing nets under all conditions and environments.
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(Ahn et al., 2008; Back et al., 2018; Feng and Sagapuram, 2020;
Jeong et al., 2012).
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Fig. 1. Schematic diagram of scissor type rope cutter.

Table 1. Specification of rope cutter

Specification Size
Propeller shaft diameter 80 ~ 120 mm
Rope cutter diameter 145 ~ 200 mm
Overall cutter length 343 mm
Width 43 mm
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Fig. 2. Boundary conditions (Up: Load, Down: Constraint).

Table 2. Modeling information of finite element method

Thickness (mm) Node Element
10 71,570 14,360
11 71,570 14,360
12 86,650 17,950
13 86,650 17,950
14 86,650 17,950
23 4% 4
Fig 33 Lab scale H|=EE F3f v} F07]0l] #2335l
Holio] 771 e THst] ZrARA o] 4B 3
Z37) 918 A9 gA ol AARE, o4 5 2%l A
AA A Tl T2 S F24 ARkl 7FE 800 mm, Al
1200 mm, 3°] 1000mm =7]9] 3ol AA|ste] AlFsldth

= 04kW, H ) 17001pm, 7450 1:10
Rom, ZEXHGLAE FHAo HdAstaL
170rpmo. 2 o] 3] ™sh= Foll Z3(5mm,
§ mm, 12mm)9+ AFESmm)e F2 ol Folshe] Ak 4
o et R et Ho R HYS XYsiich

Fig. 3. Lab scale simulation equipment for rope cutter.
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Table 3. Specification of ship applied in the experiment

Ist test 2nd, 3rd test

Ship's Name Bumblebee Gangdong

G/T 9.97 ton 5.53 ton

Engine Power 890 hp 380 hp

Shaft Size 85mm 80mm

Ocheon port,
Boryrung

Minrac port,

Test Position
Busan
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Fig. 4. Sample images of structural analysis (Up: Max.

deformation, Down: Max. stress).

Table 4= 7 8 A dets Aoee 722 94 29
g vehdth 2EAUgAe] A} S5 AUy
T ADEASEE L sholA dufel T A3
7F vesk o 5388 2 ddidA o] A A= STS630
o] FEAE 1105Mpa Bl ZE AF 24 Ho o)
A ehte s RREA SR A4S S
A% & 5 Ak
Table 4. Structure analysis results according to thickness
ax Max. Yield
Thickness " equivalent Safety strength
(mm) def(()mm:na)n on stress factor of STS630
(MPa) (MPa)
10 3.87 819.11 1.34
11 3.52 742.19 1.48
12 322 676.94 1.63 1105
13 2.97 622.89 1.77
14 2.76 576.58 1.91
Fig. 59} #Zo] 7ol w& WydE 2 B wats
EEESES ulm}aﬁ% w11 mm~ 13 mm 2Rl A
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Table 5. Analysis results of the effect of torque change on Max.
deformation (Case 1)

Thickness Torque 1/10 Torque 1/100  Torque 1/1000
(mm) (Mpa) (Mpa) (Mpa)
10 0.053 0.0053 0.00053
11 0.048 0.0048 0.00048
12 0.044 0.0044 0.00044
13 0.041 0.0041 0.00041
14 0.038 0.0038 0.00038
15 0.035 0.0035 0.00035
16 0.033 0.0033 0.00033
17 0.031 0.0031 0.00031
18 0.030 0.0030 0.00030
19 0.028 0.0028 0.00028
20 0.027 0.0027 0.00027
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Fig. 7. Graph for the effect analysis of Max. equivalent stress
according to thickness (Torque 1/10).
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Fig. 9. Rope cutter test result using actual ship.
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