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Abstract : The use of high-strength aluminum alloys for ship and offshore structure generally has many benefits compared to the structural
steels. These materials are used widely in a variety of fields, especially in the hull and deck of high speed crqft, box-girder of bridges,
deck and side plates of offshore structure. The structural weight can be reduced using these aluminum structure, which can enable high
speed. The characteristics of stress-strain relationship of aluminum structure are fairly different from the steel one, because of the
influence of Heat Affected Zone(HAZ) by the welding processing. The HAZ of aluminum is much wider than that of steel with its high
heat conductivity. In this paper, the ultimate strength characteristics of aluminum stiffened panel subjected to axial loading, such as the
relationship between extent of HAZ and the behavior of buckling/ultimate strength, are investigated through the Finite Element Analysis
with varying its range.
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Fig. 1 Characteristics of stress and strain relationship for

the aluminium alloys
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Fig. 7 Deformed shape on the ultimate strength of the

aluminium stiffened panel considered effect of

HAZ(bp =bs = 15mm) under axial compression

- 828 -



S(bp =bs =25mm)E D

a2 SEH-NFPE

A3E of 9] Fig. 8914 vrepiar 9}

Lol g HFEHE oF T0MPaol™, 23 o]
A

Helxgs].oq 5].%0] x%x]x%oi =7

oo o oml X
i
(gt
ﬁ

W, A e FAs Fasl 9o w8, 4545 o
o A% w A A4 27 Ut A%e 4L
Qe

160

\ E—E!—EI HAZ(hp =bs" —25mm) 3
S Pty o)
Ultimate strength
120 -
g Post-ultimate strength
PR o
2 initial yielding
=
5 bucklin
40 -
or_‘ 1 1
(] 0.004 0.008 0.012 0.016 0.02
Strain

Fig. 8 Comparison of stress and strain curves of the

aluminium stiffened plate considered effect of

HAZ(pr =bs =25mm) under axial compression

post-ultimate strength

Fig. 9 Change of deformed shape according to increase the

axial loading

Fig. 8 718 = YT STl w

o $E-NYE A
£ 7 29049 A9 WSS Fig 994 dehls gtk 3
= H2ARNAE G209 F29 F34)) waold 2

Fig. 10 Deformed shape on the ultimate strength of the

aluminium stiffened panel considered effect of

HAZ(bp =bs =25mm) under axial compression
Fig. 1014+ # Tolxe MYy S SHERELE VE
o BAAA A ET)PAEOE (I, A

o}

SER! 2"
3} o] FA AA et 98 ¢ 57t 9

3.4 LY (bp =bs =35mm)E 17

1 2] B R4

Fig. 11 Deformed shape on the ultimate strength of the

aluminium stiffened panel considered effect of

HAZ(bp =bs =35mm) under axial compression



FFu)F R ¢F AERE £

ol#e} Table 20 A 474 slAZ0] sl wu %)
sty wad Aelstel Yerin glu,

Table 2 Results of finite element analysis

Tripping
without effect of HAZ
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, . Web
bp =bs =15mm buckling
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6574 | 260 | F2-F3 | Tripping

bp, =bs =35mm

where,
C_P : Collapse paitern
Position : position of taking place maximum deflection and

Stress
Maz.§ : Maximum deflection (mm)
Maz.oc : Maximum equivalent stress (MPa)
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Fig. 12 Comparison of stress and strain curves varying the
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