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The examination of application possibility and development of new
welding joint shape for aluminum alloy
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Abstract

Manufacture of fishing vessel is needed the effective material for light, strength,
fire and corrosion of water in order to improve durability by high-speed and
fishing.

These fishing vessel can be divided into FRP and Al alloys fishing vessel. FRP
fishing vessel is light and effective for strength but highly ignited and susceptible
to heat during the manufacturing ship by-produce noxious component for human.In
the case of a scrapped ship. it cause environmental pollution. On the other hand,
aluminum is a material in return for FRP and has merit of high-strength and
lightness. It's more heat proof and durable than FRP and superior to prevent from
corrosion. Al alloys fishing vessel development is rising as an urgent matter. But,
al alloy has some defect of bad weldability, welding transformation, cracks and
overcost of construction. Therefore this study is to develop the new welding joint
shape solving aluminum defects and mechanical behavior.

First of all, strength was compared and reviewed by analysis of plate. stiffen
plate, new model simplified by using plate theory. On the base of this result. plate
and new model of temperature distribution, weld residual stress and strength of
tensile, compressive force were compared and reviewed by finite element computer
program has been developed to deal with heat conduction and thermal elasto
plastic problem. Alsc, new model is proved application possibility and excellent
mechanic by strength comparison is established to tensile testing result.
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Table 1 Physical characteristics of Al alloy

Al alloy (5083}
Melting Point 574 specific gravity 266
(v -638 (20C) ]
heat conductivity. - . , .

(calfemT} 0.53 Poisson's ratio .33
long. E 7240 Coeff. of expension 2973
(kgf/d) {10°%1t)

Original resistance _ | Tensile strength
265 28
(u Qem) (kgf/mi)
specific heat 0.22 Internal force 13
(cal/gT) (kgf/md)
Oy (MPa} E(GPa)
Linear expansion coeff.
200 =223 IF{I/T) =4 710
Poisson’s ratio
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Fig. 1 Mechanical properties
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Fig. 2 Sectional properties of plate

Table 2 Resistance seam welding
conditions of Al alloy

Electrode { Welding | Squeeze| Weld | Hold |Nugget
force fcurrent| time | time | time dia
(kgf} {A) | (cycle) |(cycle)|(cycle)| (mm)

609.76 ; 70,000 10 10 10 7

(@) Plate model by Tig weld
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(b) New shape model by Seam weld
Fig. 3 Model mesh due to welding shape
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Table 3 Tig welding conditions of Al alloy

A Welding | Welding | Welding
Thickness

tax) current volt speed Electrode | Pass
hie]

. (A V) [t min
1 20 15 20 ABIB-BY | 1
3 100 23 30 AS356-BY | 1
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Table 4 Results of calculation by the
classical plate theory

Plate Stiffen | New
Plate | Model
i -
in. Section Area | oo | 14469 | 57820
(Zmin, o)
Shear Area
3500 3n 4130
(Aw, o) 3
Bending Stress 1531 432 L8
(g, kef/m)
Safe Factor 1.8 6.5 259
Shi
ear Force 009 | 014 | 012
(T, kgf/ml)
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Fig. 4 Comparison of sectional
temperature distribution
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Fig. 6 Comparison of weld residual stress
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Table 5 The average value of tensile test

New shape

Butt weld joint | Lap weld joint .
weld joint

1t 3t 1t 3t 1t

893 2026 | 1046 | 2287 951

Load
(kgf)

Tensile
strength 18 22 15 15 20
(kgf/md}
Strain
%) 10 9 4 6 7

1ttt 1tHap 1tmew  3tbitt 3Hap

Fig. 11 Comparison of tensile strength
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