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A study to determine the design parameters of Lifeboat Davit by Using FEM

and Taguchi Method

Joo—-Hyoung Choit - Jung—Chul An' - Jeong-Hwan Kim' - Chan-Uk Ryu1 - Young-Sam Choi’

L ¢F: ¥HA HAFAX+= ZA main frame, main arm, upper arm, support barZ FA o] ¢
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Abstract: Lifeboat davit is composed of main frame, main arm, upper arm and support
bar. In this paper, design parameters that affect the bending stiffness were set as plate
thickness, width and hight of upper arm. To analyze the influence of parameter factors,
FEM and Taguchi Method were used. This paper will help substantially in many

industries.
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Table 1: Comparison of orthogonal arrays with
general full factorial design

2 level 3 level
General General
Factor Table of | full Factor Table of | full
orthogonal | factorial orthogonal| factorial
design design
3 4 8 4 9 81
7 8 128 13 27| 1594323
11 12 2048 40 81 o
15 16| 32768
19 20| 524288

Table 2: Tables of orthogonal array

Inner array Outer array
No. SN
A B C N1 N2
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Figure 1: Upper Arm of Lifeboat Davit
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Figure 4: Height of Upper Arm(factor C)

Table 3: Design Variable and Level
Level

. 0
Variable

Thickness of Plate
(A)

Width of Upper
Arm (B)

Height of Upper
Arm (C)

-15% 15mm | +15%

-33% | 470mm | +33%

-24% | 400mm | +24%
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Table 4: Layout of L (3%) arrays

Inner array Test

No. .
A B C - | Condition
1 0 0 0 0 (0, 0, 0)
2 0 1 1 1 0,1, 1
3 0 2 2 2 0, 2, 2
4 1 0 2 1 (1, 0.2
5 1 1 0 2 (1,1, 0
6 1 2 1 0 (1, 2.1
7 2 0 1 2 (2,01
8 2 1 2 0 2, 1.2
9 2 2 0 1 (2,2, 0
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Table 5: SN ratio for Maximum Equivalent Stress

No. Coggisttion Deformation | SN ratio
1 (0, 0, 0) 11.26 -21.03
2 0, 1, 1 8.00 -18.06
3 (0, 2, 2) 5.31 -14.50
4 (1,0, 2) 4.95 -13.89
5 (1,1, 0 7.64 -17.66
6 1,2, 1) 5.44 -14.71
7 (2,0, 1) 6.08 -15.68
8 (2, 1,2 4.03 -12.11
9 (2, 2,0 6.23 -15.89
e 0 | 2
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Figure 6: Average SN ratio of A
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Figure 8: Average SN ratio of C
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Table 6: SN ratio for Maximum Equivalent Stress

No. Te'st' Deformation | SN ratio
Condition

1 (1.1, 1) 5.52 -14.84

2 (1.0, 2) 4.95 -13.89

5568 / g=vieladlA o] eha) A A34A A4z, 2010. 5

Figure 10: Total Deformation of Test Condition (1,0,2)

71 #9878 2574A 9] upper arm®| A5 oF
5.52mm¢] A =Fe] IR, arm &H 7t
2 Zol(B)E 7I& Aol ui¥] 33% ol A=
Aol (C))E 24% =¥ AF & 4.95mme] X7 o]

R O‘E]_' .
ol 22 AANE S Azl Fseihe
u) ok 11.5%9) 24el 271l

lo fo

e

e X o

R o
|o
H
o



o
rﬂ
1->
o
2
A
ui
-
g
mlo

2. AAFEE AEFARENE NNEo2 A
Ao N, AdAHoZ el HLo] 7hsetH
B2 E¢c] € Ao gug,

3. 71 794 A4AA 9 upper arm @9 7}
Z ZolE 71E o] U¥] 33% EolX, AZZUE
24% =9 7$-(Test Condition (1,0,2)) 71E3
2o AAE A 11.5% T F do.

= 7
B AT AN3A NEHANNGOE FaE A
CREME E AT EIEEEED
N XA N

T ERR)
1995 QIM|CHEtw T | A Z S SHAD),
19974 Softfstul J[AHSEEHS e
Ab, 20074 SATiste 7| AHHAH TS

ShafA}), 20074 - 20084 (F)Cllc|o|
(hah, 2008 -8R (RH)EH==M7|A}

MoAF2A(EH), elEok 7| HSE 5
XshA, FEM, 7=, 4=, 25, 524, o
oMM A (&iFH)

2007 BB alchstm A BB 2
SA), 20004 FALYSD J|AS2
B{ZEHAAY, 20000 - ol S

=l

D 718 2EE S (SARIR), 2009 -
A (RH)BHE =7 | RiRf of P2 (4 T 2d).
BAIROE T B, SRIslA, FEM, T
= mlz NS &4 o

Ay (&AR)

1998 %@EH%*" 7| AS S AL
2000 HAHoistm J|HZstnHZ2 sk
A, 2008 steesl St 7142 ozt
(B2hutah), 20016 - 20024 TF-TECH
(T ), 2008 - 2004 S2she A
0f0I0JOIE] 7| &e TA(MIRIATE), 2004
T - s ()RR E M| R A TR (=
ok Z|HIZ=, =xl3i4, CFD, /S, &, AlE

I'
HII

S °($DW?§7LE)
19944 FZoistu J|AIS St =AY
2002 Fistn J|AIZ St E sty
Ab), 2007'—._4 ghasl bt st 7| A St
(SEFEHAD, 2004'-_4 - A (M)et==u

7| bR 4 72l (A 2l 4 72,
BAEok J|HBE, SR, FEM, 7

9 A5730 AR AR B AT 7

|G (Ek=)

1989 AT stu TI|ZStelSEHAL),
1989 - 19934 =Zz|otEt=ZOt =MEF
&(F), 19934 - 20034 (F)eRES
€, 20034 - 2005 STX Z=AMFAS|
Af, 2005 - 20082 SCHEIO|=ZEE
(F), 20094 - ®A HICFESAH(F)I
Aok ZIAZE, =AM, FEM, 7=, I

=

OF O

gt Al Yol F 8t A3d A4, 2010. 5/ 559



