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A Study on the Welding technology of Aluminum-alloy for Hull Structure
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Fig. 1 Manufacture of Stiffened panels
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Table 1 Chemical compositions of materials

Si | Fe | Cu [Mn | Mg | Cr | Zn | Ti
Al 5083 10.40(0.40|0.10(0.70|4.45|0.15|0.25 [ 0.14
Al 5383 (0.080.20|0.07|0.82|4.72|0.09|0.12|0.01
ER 5183 0.1 (0.27]0.01|0.58 (4.55(0.11|0.06|0.11
ER 5556 (0.25]|0.40|0.10(0.75(5.10]0.13]0.25|0.13
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Fig. 2 Constraint & Suction jig

22 8% =

A7e nAw FEES A7) A 844
AY L SR B vlAzH e BAsgT
Table 29|14 = EA] Al 5383 5t, 6t, 8toll &3
AR ER 5183% AHgstel A 8447 7
¢ fASEN WYL A2 7 U 23

< A3t



2005 E A stewtEdis| Y4E=F, 20054 118, B &H- KWS 2005-Autumn
Table 2 Macro section of fillet weld joint 99 44 AFE AANSY. 500AF MIG
Macro A Vv f | Speed P/S, 65 &3 €3 3§ =X AT #3IA

- 159 | 22 F2E A dHolAuAAA, FHEY AE

T A % AF W49 suction jig ¥ 4F FEAT

74 | 8 || s5e0m =5 AHEEH. &35 LSk ARIS

202 | 21.4 FHAastsl] g8 S 7 R 22 A

179 | 232 25 | 58 cpm 9] back stripe FHEsHR o Ywz] REL

185 | 23.3 CBM (Ceramic Backing Material) 2 Z €3} t}.

204 | 23.6 25 | 58 com Fig. 4= 6mm ©]4&9 219 44 29~ £3

g1g 1 25 < 9% back strip2 AHEE BSE YEpdTH

B s | sseom d2ulE e SHA 2 AP back strip

o 227 | 239 S AHEEl 83 5 AAS D AMFEAE ]
Fig. 32 &3AsE vAzzaE yedod. dqidd €2 A&7 228tk CBMS AMg-3o
50004149 &FulE =S AEFSE A S A, vE Aoy LdH ¢ AFA

%e 53] doH, BAY vAzHgN & F

=0l gaNFor ZAAFFHol AAHY 3l

48 F£9 #$ Mg o] @& ER 5556 &

AAEE AL AlEoA AdFez ¢ B&

HZE MgoAly) ol BAEH USE ¢ F AU
Weld Metal

ER 5183 ER 5556

Base Metal

Al 5383

Fusion Line
ER 5183 ER 5556

Flg 3 Mlcrostructure of we dmg matenals
ol 3} Zo] A LHZAL AESA AF
2 Aol & flat bar, T—bar, incat T—bar
2 FAHE B3R 7xEL AFsgen A4
°‘EUIF B3R TxEY AA ¥y 4 2

<9, F2AE, TEeLEY TS F;H ¢
—rUhar BAW AA 729 3-84S FEFOI
=2

3. 37|7¢E dAe 8 54

Al A AZEQA FTy|HESAH] d=2uE Al
Ae &4 98 Al5456 /ER 55569 &4 5
gl val s

[e)

31 SEY AE
7RG AA L we w7 AN HAH
€3 24 1FY] A ZA FAE ANE &

T ESHAA 2 Aol7t 7] dEel CBME
& & 2] back stripg] &2 F474 AF
AHgo gzt A4 AP F

& back strip

Fig. 4 Application of backing materials

Table 3 Welding conditions of butt joint

Parameters

Macro Section

79A, 17.5V, 55¢cpm

79A, 17.5V, 57cpm

67A, 17.4V, 57cpm
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Table 4 Welding conditions about root angle
Macro Section Parameters
Y ROBOT, CBM

40°, 1.5mm Gap
179A, 23.2V, 65cpm

40", Omm Gap
159A, 22V, 60cpm

60°, Omm Gap
137A, 19.5V, 60cpm
159A, 22V, 60cpm
CBM
60°, 2mm Gap
1594, 22V, 59cpm
CBM
40°, 2mm Gap
159A, 22V, 67cpm
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Fig. 5 RT result
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Table 5 Tensile test result

B I Welding Conditions Tensile
ample
Power [%] | Speed [cpm] | [(Nmm2]
s |_®165 42 275
@ 215 42 2ré
32| g | © 165 = —
® 20 42 293
v, 273
3 ® 20 ~ 275
o ® 24 42 290
® 22 42 288
40t | 2™
@ 26 42 276
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1. ABS: Rules for Building and Classing Aluminum Vessels
1975. Notice No.1

2. ISO: Welding — Recommendations for welding of metallic
materials — Part4d: Arc welding of aluminum and
aluminum alloys (ISO TC 44/SC 10 N 456), 2001

3. AWS: Guide for Aluminum Hull Welding, ANSI/AWS
D3.7-90
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