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Optimum Design for Frame Bracket of Electrical Panels for Improved Fatigue
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Abstract

Structural reliability of electrical panels installed in naval vessels is of critical importance from
structural performance viewpoint. The electrical panels may be exposed to vibration and fatigue
loadings from internal and external sources as well as wave loadings which result into a crack
and fracture due to the decrease of fatigue strength. It is also well known that welded joints
including brackets within steel structures .such as vessels and bridges are vuinerable against such
repeated loadings. This study introduces a preliminary result of the optimized shape of frame
bracket consisting of electrical panels in navel vessels against fatigue ioading and their fatigue
life at brackets of electrical panels by means of hot spot stress and structural stress methods.

¥ Keywords: Optimum design of structures(2x %= 4X|) Fatigue test(DIZAIE), Panel
bracket(Te E2243!), Structural stress(?ZES#), Distributing board(Bi& ), Welded structure
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Fig. 2 FEA result for an idealized frame
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Fig. 3 Dimension of FEA model
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Table 1 Matrix of model size (Unit: mm)

No. X a=b d FW R
7 0 ] 140 ] 20 | 0O :
2 | 0 | 140 | 10 | ©
Case 2105 [140 | 20 | 5
VT o [1a0 [ 10 | 5
5 | 0 | 140 | 20 | 20 | -
B | 0 | 140 20 | 0 | 100
7 [0 [140 | 20 | 0 | 110
8 | 0 | 140 20 | 0 | 120
Case 91 0 | 140 | 20 | 0 | 130
2 Mol 0 |12 20| 0 | 140
1 | 0 | 140 | 20 | 0 | 150
12 | 0 | 140 | 20 | 0 | 160
13 ] 30 | 140 ] 20 | 5 | 140
14 [ 20 [ 140 | 20 | 0 | 140
€8¢ ™45 50 | 140 | 20 | 0 | 140
3 [16 [ 60 [ 140 | 20 | 0 | 140
17 | 70 | 140 | 20 0 | 140
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Fig. 4 FEA result at X=50mm(a) and 100mm (b)
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Table 2 Hot spot stress for various model
cases (Unit: mm)

No. i 2 3 4 5 6
Ohss | 61.5[60.052.9]48.1/46.2|53.3
No. 7 8 9 10 | 11 12
Onss | 55.4156.5|57.2|57.8|58.3|58.7
No. 13 | 14 | 16 | 16 | 17
Onss [ 41.8[44.1141.3[38.6]36.0

Fig. 5 FEA of with hole model
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Fig. 10 Fatigue test machine

100 o

)
o

—=— Type A(logN =12.91-4.03logAS)
=@ Type D{logN,=14.47-4.85l0gAS)

@ w @
o & ©

»
=)

Nominal stress (MPa)
o
o

@
=}

20 —_— r —
10° 10°
Number of cycle

Fig. 11 Comparison of fatigue test results of

type—-A and type-D

I—}* 38HzOIIA AIE0l DHsoll, &M T2
ANB2&S Fig. 1001 LIEHARICH.
HIEAI ZIUE HIE2Z Type-A%t type-D

ANEEBU TISHH SRYS (AS), T (N)A

0l12] ZHHE S-NEEZ LIEHHACH

Fig. 110} 20| W2ME2 Zhast 20 2X10° Al

0I2 JIECZ type D Al

PO MIZLT= 48.3vPa=

LIEIICH, Ol type-A AIREQ) TIZ2T 40.2MPa

Ol BIGIO 2F 20% BHITIRSS & &= URAUCK

=
oF T a0 EFR0INS! s Tt

Journal of SNAK, Vol. 43, No. 2, April 2006

HE| LIEHLEEZ &5 SIS Plol i
HBtE PEohs PAMS AN 2N SAE T2

S2 I (I3t 22 282 2ULL

tsd
(1) B! & 2329 Dlo}oDG St EEFE
<

211

JIE| ©F 21% SBAS0| 23iE FNGIE
BoRIo) Al TESIQIC
(0) SX= 25t N2 2| 50| JIGIEE &
Ato] B131S DIl AN S2HRle] ATRol A
012 LUX2I0| OlAH S0l= 22 2| s
S QUISHH SiEIC2MC] Hats =0l=
Ollet= 222 TE5II0t
&S 220 HEH0 gdol B
I2AIE ZDE HiEez 2x1°AlnI22
0 0% LIRUT Bkt FUIE SIS}

i N Qo >
A 0d 0 g
o ]4% om 0
bR

W
i
40

0
al

=

ror %9 L

=
O
o
E
HU
oy
H1 &
Pl
]
pil= |

2
30
2

i = g
50

L 2
;0
Al

U
==

U o
0
I
U on

> )
Hu
i

o 0%
0 I

g

L

W x |
g ol
o
2 ¥

J

QU oge Jon
0
ol

=y
202t 0| oH;*EJ ETH
Us3 4

zly E%XHJ UEHLISA ds
U= FREFEAS e
Ch XISH0|D Chst A0t

i
Y
HU
ol
kJ

M 0%

o
- =
o ™
fr ox |

&
A4
e

=]
¢
17
o 10

|xo Ol=sh
o= |_ﬁE .

3

> or
JT
o OO

ol
=2
iy
0l
It
RS

i
£ ok
KT =
>
ro -
ue i lﬁ

o 2
0®
Q
g =
Q
ﬁ

#, ®A1Z, pp. 100 112.

+ Junkichi Y., Susumu M., Yasumitsu T., Masaaki M.
and Tetsuro K, 1991, “Definition of Hot Spot
Stress in Welded Plate Type Structure for Fatigue
Assessment (1st Report),” Commission VIl of the



K

&l

K0
760

212

International Institute of Welding, IW-VIF1414-91,

pp. 1-13.

<E XN E>

o>

X0

~o

& 20064 48

H 43 & H 2

3 =22

'

M8l

EN

ol

H



