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A Study on the Welding Process of Aluminum Alloy
Namin Kim' ", Dong-Yong Lim", Jeong-Soo Lee" and Woo-Hyeon Choe®
Technology Research Institute, Hanjin Heavy Industries & Construction Co. Ltd.
Abstract

The binary Al-Mg alloys are the basis for the 5000 series of non—heat-treatable
aluminum alloys. In general, 5000 series of aluminum alloys have a high strength, good
welding characteristics and a high resistance to corrosion, especially under the
seawater. Thus the aluminum alloys are adopted in the hull material of hovercraft that
is required light in weight as well as high strength. It is very important that the
weldability problem of these alloys caused by high thermal conductivities, welding
deformation, porosity and so on. In this study, auto-welding equipment was applied
for aluminum welding automation. Also, optimal welding data were studied by
investigating welding characteristics for various shapes of weldment to use Al 5083
that is representative structural materials of the 5000 series of aluminum alloys.
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Table 1 Chemical composition of materials (wt. %)

Si Fe Cu Mn Mg Cr n Ti
Al 5083 {base metal) 0.40 0.40 0.10 0.70 4.45 0.15 0.25 0.14
ER 5183 (weld metal) 0.10 0.27 0.01 0.58 4.55 0.11 0.06 0.11
Table 2 Mechanical properties of materials
Yield strength Tensile strength Elongation E
(kg/mm®) (kg/mm?) (%) (kg/mm?)
Al 5083 (base metal) 19.0 34.2 14 7.0x10°
ER 5183 (weld metal) 18.6 32.7 14 7.0x10°
ol ZI|eA NEFO HESG AT JiH Table 3 Dimension of work—piece
2 F2o WE0 RUXOZ I 0/ Butt Filat
2O (o] el BOolAI=2 X O AN T Xl OfF
:[Tl_OI:fo;jl/:;f;:;—J M MzE Dimension: 400x100xThickness (mm)
- 5 2= 8308 .
; Root | Groove .

Metd, 2 HR0ME 5000 HE 2205 & Thickness | ‘gap | angle | TNickness
= & UEAQ XAl Al 5083 2 AIEdIH 2.5x2.5 0, 1 - 2.5x2.5
Gl 2HR ATl =M, 22 g& S0 UE 3.0x3.0 0, 1 - 3.0x3.0
2HSA2 LoD Imo LI HI0IEHES 2040 |01 _ 2. 0x4.0
2 ol D&Y
UrOl Chot 22 oHALH 6.0x6.0 | 0, 1 - 6.0x6.0

o Al 8.0x8.0 0,2 40°, 60° 8.0x8.0

10x10 0,2 40°, 60° 2.5x8.0

o i RSN 2 W 2.5x4.0 - - 3.0x8.0

ssTA = 3.0x4.0 - - 4.0x8.0

2 JEUA AMBE HE=s 220is &2 Al 4.0x8.0 - - 6.0x8.0
508301 BEMWBE ER 5183-WY(1.20)0ICH, 3050 | - _ 8.003.0

=2X SLatA N al M Al
Exiﬂmor SETHjFELQ;I ﬂz&i E@ofuj'l? Z a > .9 - - 1039
2 Table able UL =8 Alg
5. . - - 5.0x3.
e SN SUS £ BUD SHI M2 O 0x6.0 x8.0
2 ¢ mye 20 B BY 8MOR 080 | - - 6.0¢3.0
=g & A2H 8mmol&Y R SEUAE 10x40 | - - 5.0x6.0
HE2ZE 40°, 60°= F=FSkel Y] ELEAPN
(Temporary backing strip)& AFZ0ICH Table 2 HI0A AI2E 2T FH = £~ 2EE2
30l SERM2 X5 LIELHUCH Power Source 2t Als E8E ZRAAESZ
A Lz = UL =S28 Y 2H3EZR AlA
2.2 EEEU L 2344 8o 23X Power Source = 25 500A 2 MIG
(istxMsls SH=28 2005 6 €
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Table 4 Bead shape of butt weld joint without groove
angle

Macro Section Welding condition

79A, 17.5V, 55cpm

79A, 17.5V, 57cpm

P/S € AIEsidCl EdZ22 6 & (&3
2ES ME5I%0. 22D 2R HESE £ 67A, 17.4V, 57cpm
A= OIMBIEMAE HZ5RULH Fig. 1 2
2F P/S Y ZRAAEES LEMHCH AlEWH &
& E80|= BE=xI A8E TEHGH G ROBOT
SUE IESOZM ZEESE ZAFEIRUCH =2 72A, 17.4V, 57cpm
EXE Soll Table 3 2 2t SR et i
BNO| BYXNE TE5IH 2EENN N8 (2.5tx2.5t, Ar 100% 25(£ /min), Omm Gap)
L
Table 5 Bead shape of butt weld joint with groove

3. HEZY angle
32 cps B SUV0l, HISHA Macro Section Welding condition
BIES =0l S0l U DEoIYD 2XEE & ROBOT, CBM
Ooff el HYsigc 2212 =2 ITEM2 40°, 1.5mm Gap
MEBE= 22 22 S0 oide & Al 179A, 23.2V, 65cpm
g Y SEANEE S0l 889 Hddg 4
etk 40°, Omm Gap

159A, 22V, 60cpm
3.1 A2 HH) XA

iy
10

Table 4= 2.5tx2.5t LI & testOiiA ol 60°, Omm Gap
W32 oo ¥ SRIAS UEIG. 2/H 137A,19.5V, 60cpm
260l U =1 Y20 mer 8 207t 159A, 22V, 60cpm
2ANU 20 KUE 020X 2s sas ca
2 4 UCH E£F 2ES2HOILL M2AKE 018 60°. 2mm Gap
St BUME O JHA S840 Ois & 159A, 22V, 59cpm
EXO| RS YABAH BHSECH JdLE 30l
HHIEMAHE ABE STUME S 6D CBM
SYUs 2FXAH 2 SAS M2 W20 L 40°, 2mm Gap
Het 2EIAMS UEE A2 2 & A0h 159A, 22V, 67cpm
Table 5= 8.0tx8.0t LHII & AWM 0K (8.0tx8.0t Ar 100% 25(4 /min))

(CBM: Ceramic Backing Material)
Special Issue of SNAK, June 2005
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