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Fatigue Analysis of Rotating Blade
in Rope Cutters During Entanglement

Z[SE* - MAS* - oK™ T
Hyejin Choi*, Kanghyun Seo* and Jae—ung Lee** T

(Received 16 January 2025, Revision received 05 March 2025, Accepted 06 March 2025)

25 AN 20N RAE FPARE Yty s FHAAL A ZzAS el A
sha gleh. SHARE BHEAQl SAAEZL 2 shgolek AHNS W@ W), ugdolEe] Lxy
AR5 Solst ATE REsih olo] weh B APl sABdol s mxe] 27]o] fHsiA 2
S 24% AAstel Beloltol WENS AAstel, HAA W ARE AMeti, A I
240 WEHE A F AR waS dldshy] 913 Ha TAS Asmgieh 1 Aw, A sue
Heflo| =7} Blibl io] Hoprz shelsn], o= FAZE 13 mmol A | mm¥ Z7bgel utet o
AAZ7E F 6%H A5k 14 mmol A 1 Zh7ke] Eestgick R £5e 13 mmel A 15 mmE Z
7bgrol ubet o suj ol4f abulol, A4 FRE o A FAL 14 mmE = HE gk

FINE D AAES 2E2AE, FPARL, Y ols, v 24

Abstract : Scissor-type rope cutters are commonly used to prevent entanglement accidents in ship propulsion
systems, yet little research exists on the structural integrity of their rotating blades. This study conducted a
fatigue analysis simulating a scenario where the blade is tangled and unable to rotate. The analysis
identified the fatigue-prone area, assessed the effect of blade thickness on fatigue life, and determined the
minimum thickness to prevent fracture. Results showed that the junction between the cutter hub and blade is
the most vulnerable part. Increasing the blade thickness from 13 mm to 14 mm improved the safety factor
by about 6%, reaching nearly 1. Additionally, the fatigue life of the vulnerable part increased approximately
fivefold as the thickness increased to 15 mm.
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Fig. 1 Simulation method

4 FHALHZUBX| H29H H2%, 2025 42

|
@ol AREE7] wiEel FEFTE 10 mRke



* Shatt dia. 120mm i
" CutterIlub dia. 200mm

Overall cutter length 343mm

Fig. 2 Scissor type rope cutter

Table 2 Specification of rope cutter

Item Size
Propeller shaft dia. 120 mm
Rope cutter dia. 200 mm
Cutter length 343 mm
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Fig. 3 Load and boundary conditions
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Fig. 4 S-N curve of STS630
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Fig. 5 Safety factor result according to thickness
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Table 3 Safety factors according to thickness Table 4 Maximum equivalent alternating stress
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Fig. 6 Equivalent alternating stress
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