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Abstract : In this study, the safety and effectiveness of ope cutter, developed to prevent frequent accident propeller windingness at sea. First, we
calculated the bolt strength of the three types of rope cutting devices used in the experiment and the torsional stresses on the shafting system
theoretical equation and the finite element method. As a result, the bolts used in the rope cutter confirmed from the viewpoint of safety life design
and fail safe design. Also, safety satisfactory because of the small effect on the shaft system when locking up. Experiments were carried out to cut
ropes and fishing nets from the sea using the ships equipped with three types of rope cutters verified to be safe. As a result, ropes of 20 to 50
mm in thickness were generally cut. It was found that the cutting efficiency of a rope cutter attached to shafting decreased when cutting thick

ropes.

Key Words : Rope, Rope cutter, Finite element method, Safety, Efficiency

1. M 2 2007). AFaLe] djF-E2 GAIZE 38 XAl A A9k 7]

ofs}, HdE Ak o FUHA Al 847t gElAs o

A o) S RHER A M 2] g7 apm ol RS AEAn0993d 104, ARt 29279), Ea

= 3 13] o] A&How WA 9 THPark, 2008; Sub, e AHA322015d 9€, AHEAL 18)9F 242 oy 1A}
39 HPHQ Qo] B

CUH(Han, 2017; Yang and Kwon,
1 22E AAY] A T

* First Author : skywonju@kmou.ac.kr, 051-410-4262 ~
A oke dsto Al 4= (diver)

* Corresponding Author : choi_jh@kmou.ac.kr, 051-410-4257 T3 Qb 2A7F o] F



Fe AR50 GEAUS ForA 2 Ayt $el7}

sk,
B BANAE FAAIE AE] AT 2A2A o
ofw, Az Fo| UAEA WAL Aty FAE 3%
glov weh FahA <l

(7
rsﬂ
2
04":
B
2
i
fo

3} TH(Lee and
e and Lee, 2017b). & A X} F=217] 747 AlaL

X (Rope cutter) S =Y 3
.1

g2rato] Abgatn Qlout, 1 At EE Aol

HTAe %

BE AFe A9 o FolAA 2 vk weh # AT
A Suel £98 2w Fol 74 ol g
U typed FOE O BAF} FRALUS AGIt] B
Ao Qe BRI £e RS B84 AEE 9
A 217 v =)o) Al tel ZEAWgAsL FHE A
Av 3 Bgete] o8 F w2 9 olge] A6l @
As W Ado] @A e 53 sz el
A4 29e Agsiert

dejo] =32, oy,

71& sol AAe Ei%?ﬁ%—ﬁr 7 3 A=

U
[Kl
()
o
ol
&
rx
=
s
Mo
ot
o
(&
HU

Type, Shaver type®] U
Adl g F-5-o] Scissor types ARE3FAL ATH

X &= 3174 &9 o] =(Stationary blade)9} 3] 71 &7 ©] = (Rotating
blade)= /450 glow, sl dEdolert 2ede53 3
A B H3HA A EH o= 7bske] 719X

. Scissor type2] %

of A¥rE e

X% A= delw 4BHL A4 & 9 44, Belol=
Zrol 7ol web Aol A9HY FaW MA AR
2 5 gtk B AT AE 2bg 9 AgHT i 4

Scissor type 2 XA G S Ag oz 4

ok 7)o whE 2] AT T84S

7l ise] 7] Afel =7 the Al Firel HRIAF P,
k2l

Qarglon, A

ol
0110

Pt A2 ke Beste] 2rdg A4 49e A8
ek Adol A1eH ZrAwngA e F7Y AY9S Table

17} 2},

P2 F3 F4
P“g’g.le{D%laﬂ 120~140 mm | 140~175mm | 175225 mm
RBE’; (Cl;‘tzt)er 200 mm 241 mm 335 mm
C““er(L%e“gth 343 mm 400 mm 495 mm
Thickness (T) 43 mm 48 mm 72 mm

Front View

Side View

22 2Ty B2 Wy
durHoz Ade

a%:ow_ 4N weA 5 wel o
£ F8 PEY HES e 4TS T F AET 4

3o}, Scissor type ]2 5]
Holdmg block L& BE= 7] $x4] AA o] wkdg
H AP A AA 2ot}

Holding block-> 372] M10 EEo]| <& An| o] 22
o] glow ot A (Safe life design)®] TR oA MI10 2
EE AxsA FaEe AAE F gl A AdEs
FrA ok gheh. g £33 -84 Al (Fail safe design)®] #3 ll
A ojudd o] oA Rxrp AvkEA] ¢Fe A9
(Locking up)ll &= ol A= 35l ]34 3719 MI0
EEV EYAY BEdE F UES BEY AAESs 94%
olatz AASAY HHE AEEs HAAsor Frh vk

Locking up Al EE7} b= gt HetA 2 A, o]
sl 22y F T35, A9 F T &4 F 5
H7F ) &, 23X Ao Al o dH kg AEg ssoR
A3} FA B 7 EFo] dAsr] Aol AduEel| A4
% Holding block 4§ EE7} WA d&EH=sE A5 oF

ﬁx]—j] 01161-2 f;]_‘_—; A o]];],
wEba] A4 ek S8 dd APE Al oA
Aa o] obAA S M10 EE o] A 9}

A7ka7] 9], 47 M

- 476 -



TAste] o243 Fota e o3 BHE Fx AL X
%o 34 5L Locking up°ﬂ 9]6‘11/‘1 A=k
ol HAS F 9= HEHSHY A 55 ST
2.3 M AE u

2.3.1 tH&f Mt

Table 2. Specifications of ships for cutting test

1% Test 2™ Test 3" Test
(2016.09.22.) | (2016.09.30.) | (2016.11.11.)
., Chang Hang Man
Ship’s Name Myoung 3 Jeong Hwa 1 Hae Yang 1
G/T 436 t 79 t 38t
930 kW x 992 kW x 882 kW x
MCR 2 sets 2 sets 2 sets
RPM 380 rpm 1800 rpm 2100 rpm
Cutter Model F4 F3 F2

Al He) Au
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Fig. 1. Propeller shaft of test ship a) before installing, b) after

installing rope cutter (F4).
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Table 3. Locations for cutting test

1* test location
(Incheon, Wolmido)

2" test location
(Busan, KMOU)

3" test location
(Gunsan, A4 anchorage)

Fig. 2. Plan for the test of cutting rope.
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Fig. 6. Torsional stress under torque (7).
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Fig. 7. Picture of the 2™ test in Busan.
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Fig. 9. Capture of the moment of cutting rope.
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