ol

https://doi.org/10.21289/KSIC.2023.26.1.175 (K(S(](C
HAYSHE - HEE 7| LTCYE HRO0[HE TAfr LEHY HEle] 24 & L2F=0l| et A+ 175

FEE . MEIS 7| ARICHY QUOIO[EIS EIHEH LEf
o] A 9 PXZE0) B @F

A Study on The Design and Structural Strength of L-Type Davit
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(Abstract)

In offshore plants, various equipments including cranes and davits are used for

safety management. Hydraulic cylinder type actuators are mainly used for luffing

operations such as cranes and davits. However, in the case of a cylinder using

hydraulic pressure, a separate power pack is required to supply hydraulic pressure.
When used for a long time, maintenance costs such as sticking of hydraulic valves,

contamination of hydraulic oil and deterioration of hydraulic hoses occur. In addition,
a lot of hydraulic oil is used in the handling of cranes and davits, which causes

marine pollution due to management problems. As a result, as interest in marine

pollution prevention has increased recently, interest in actuators that do not use

hydraulic pressure is also increasing. Therefore, in this study, we intend to develop a

davit with an electric cylinder type actuator that uses electricity rather than hydraulic

pressure by the SOLAS regulation. In other words, the conceptual design of the davit

driven through the linear motion of the ball screw using electricity is performed, and

the structural safety of the drive is also reviewed so that it can be utilized in the

industrial field.

Keywords : [-type Davit, Offshore Plant, Electric Cylinder Type Actuator,

Structural Safety
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Fig. 1 Typical structural shape of davit with raft

Table 1. Types and roles of davit compartments

No | Compartments Role

Changing the path of the rope
in the winch drum.winch drum
sheave

1 Idle sheave

Structure that determines the

2 | Main body |outreach of the structure when
launching
3 | Wire rope Main steel wire rope supporting

the rope

Lower frames welded to the
side of the ship to support
the entire structure

4 | Body frame

5 Manual Manual handle that moves the
handle cylinder forward and backward
Life raft |Escape raft
Raft cradle |Device for storing escape rafts
Electric consists of a rod and body by
8 i . .
cylinder | moving the main body
9 Winch Manual drive in case of emer

-gency escape

luffing cylinder, wire rope, body frame, manual
handle 505 5o} it} ol FA9 7|&
2 Table 194 B v}l Zth

2.2 7HE A2ICo| JHEAA

Life rafts ol$ohs 75 ALl oM
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Fig. 4 Drawing of developing with electric cylinder
type actuator

Table 2. Comparison between hydraulic cylinder
type and electric cylinder type actuator

Compartments of Actuators

Vent screw, piston seal, cylinder barrel,
piston rod, road bearing, cylinder cover,
piston and rod, cushion,

Category

Hydraulic
cylinder

Electric |drive motor & reducer, shaft connector,
cylinder |ball screw nut, ball screw, road

Table 3. Weights of davit compartments

Description Value Unit

Empty raft + Equipments weight| 230 kg,

Wi+ Releasehook weight 265 kg,
Persons weight(82.5kg X NP) 2062.5 | kg;
No. of persons 25 P
Full weight(WH + WP) 23275 | kyy

Design max. weight of the raft | 2400 kg,

Jib weight 520 kg,

Cylinder bkt. upper weight 300 kg,
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Data and section modulus
Ez:(FQXIAJ/Ih F4:(FQ><[3)/11
A= (rd*)/4 5)

Reaction force(z,)

Z,=(nd*)/32,

Ry ={F, <L+ L)F, <L}/l Ry=F,—R,  (6)
The bending moment(37,)
My =Ry x5 @
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Fig. 6 Davit's part locations for stress evaluation
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The vertical bending stress(s,)

o,=M, xcosl0/Z, ®
The horizontal bending stress(o),)

o, =M, x sin 10 /7, )
The shearing stress(r)

T=F,/A 10)
The combination stress(o,)

o, =0, +0,+T an
o, SCM440HAIES] =3He-= 10,000kgC &

A7) e g Autd 39 A(1Do, = 2140kg/
em? thsto] Jib hinge pin® A4 SCM440HO
IegHo oF BWASQl Safety Factor(S.Fo, /o5
Fokdeh o714 A(11)e] wajo|2A Zhske]
FoEE o8l HgeHE ok, A

EE—O——
2 BgHE Ag3US JjFoR TRIYS

71 SOLAS LSA CodeollA 43t Safety
Factor 4.59} H|wdlo] 1 QP/dS 218k
Z Jib hinge pin® A2l SCM440HS| =3t

S8 0,5 10,000kg/em*©|EE ¢ /0, 9] Fr
475 SOLAS LSA Code T74¢l 4.5 olAto|ng

Table 4. Structural safety evaluation results of major

parts of davit
(4 O,
Name Material & g/c;n") . Safety

Section C SS400 909 | 45| Ok

Jib hinge pin |SCM440H| 2140 | 4.7 | Ok
Cylinder fixed pin | SCM440H | 2194 | 4.6 | Ok
Moving sheave pin | S45C 757 59| Ok
Section Z SS440 614 |67 | Ok
Bracket bolt 1916 |5.5| Ok
Wire rope Rope 2659 |6.77| Ok
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Fig. 8 Driving concept of ball screw by motor

Table 5. Ball screw operating torque

Category Value | Unit
Thrust (T) 15,000 | kgf
Axial directional Load (Fa) 15,500 | kgf
Ball screw lead(P) 0.02 m
Deceleration ratio 0.4
Axial Load considering friction (Ta)| 53.405 | kgf-m

T,= (FaxP)/(2r x nl) [kef-cm] (12)

4, IEES 7lsAd % H= At

W A7 E AERE HEle] tisiid= A
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A=Al o3t QHHSE ool ThelEs vy
ofopsli= FFYoR Qe tiet 2 F
SHHARE SedislioR ob, o] delslel] AEA
QI HSE dlof gt IE=E g H7ARY
7F A2 gyl Table 6014 Ei= Hie} 2ol <l
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T8E 7S TEESfopt g3l

Table 6. Test Item and test load(in shop) for davit

& winch
No Test Item Inspection Condition
. Upright &
1 | Static over load Test List 20°, Swing 10°
) Upright &
2 Lusffing test List 20°, Swing 10°
3 Hoisling test Upright
4 Lowering Test List 20°, Trim 10°
Dynamic brale Test Upright
Winch brake test .
6 (Static test) Upright
7 Slewing load test List 20°, Trim 10°

Table 7. Rope speed test

No Test Item Rule Inspef:'gon

condition

1. | Hoisting speed - Upright
. 48 ~ 78 .

2. | Lowering speed m/min Upright
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