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TIG Welding of Dissimilar Aluminum Alloy Castings
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An experiment has been carried out on simple castings of 3 different aluminum binary
alloys in order to reach a better understanding of the problems involved in the butt-welding of
some pairs of the dissimilar alloy castings: the microstructures, mechanical properties and weld
crack susceptibility of these weld joints are investigated and the weldability of the dissimilar
aluminum alloy castings is also discussed briefly in view of the behavior of alloying elements in

both of the weld metals and base metals.
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Table I Combinations of the alloys for butt-welding.

Symboi alloy [ Iﬁller metal | alloy I
A Al-Mn
N B 73S S —— Al-10%Mg
B Al-Si
C | Al-Mn
....................... Al-11%Si  lteeeeseeeaneinennee] Al-4, 5%Cu
D | Alsi
E Al-Mn
....................... Al-10%Mg foeemveeeeennnnnnn | Al-4, 5%Cu
F Al-Si
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Table ] Welding cycle and conditions employed.

R Welding Welding specd | Ar gas flow
un current{A) | (mm/min) | rate(l/min)
Ist 180 100 17-20
2nd* 150 150 17-20
3rd 180 150 17-20

*) back run without filler metal
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Fig. 1 Jig assembly for a restraint test (a) and
specimen size for a bent test (b)
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Fig. 2 Microstructures of the bonds near the lower

part of the weld metals. Weld alloy combi-
pation: A and B (f.m.: filler metal, b. m.
base metal)



BEBTRAEEE H31% (1979)

SEOHEMK (BATLIMMTV F I 4 ) EBTT 5,
Flo Al4.5%Cu & —FHORME LI L E, FOF
VPRI ZE OB ED OBl R 2@
HELBZ LR, TYFF A+ OTBRIIEH O
WrbBELBOMWEANRY FEEECLTEALT
W3 (Fig, 2b), ThbOEY VOB IIRM OESIC
Lo TREIVREMMC L - TRBEZDERIRADHR
e o,

HED LS B EATHENTOL v h—RAFE XD
4% (ME 1kg) &3 & Fig. 30k 5icie s, MO
SEHEE S DOBEL Al-Mg 5648 Hy~100~120CHR 5 5

391

WEERT A, flio AlSi, Al-Cu 44 Cit Hy,~60~80
DHIZHD, chbOHEERIT L D BFEKFRMOME X4
MOrELRT 2, BHEOEEOEN/ NS C, Dofs
# (Table [) TRREESEX X IATEHEHZHIS
BEoMIE»AsfmEml, B OBEC X 558
mERBDLRE, —T, BHMEIOFHVGAL-10Mg &
&L DG ABE, FCREBEBEXIIIATRME
DO IEMAN LR VLR ELBPBR TS5, Lel,
OB OBEC L 2 EESBROE X%
CENEL Z20MRBD bR, Bb, A-MegSoiin
ML 2BESBHABE S HIIE LOEVA-Mgs &4

. fm.1 fm. 2
' ® ! I T
L] | o e H
120, Jg' g: ) L I .'d ®)
P, &% il - . i
15 SR A ] R O
L o I ol L ° ; :'I‘.
i Bl L e e i v
80r R H A ! e
I} e ° i i i
cRNDRN | DU RN | S I I
g 20 10 0 10 20 20 10 0 10 20
" I vie
2 SOL . l| : C) L ., ..o’.:s.. l| (D)
C " o0 I F e @ h :
T gorte” ttes  1e4d e (N
,g L I E:j..'°000 e0® || 'l l o %c%e’0
» 40F il - N
st i - i ]
20 1 | g I 1 1 T T 1
< 20 10 0 10 20 2010 0 10 20
I L, e
0r S - i e il o ©
12 R : ..:'o;o * ....o.o L :. ';o.l... [ b
100t 1P - o
i o - (I
80r®e .o'.. .I. v: -.o ...Y..l!f: ':
L e ol (E)|f o0 ® i (F)
60 i | S B S 1 ] [ HE T S B I
20 10 0 10 20 20 10 0 10 20
‘ Distance (mm)

Note) (A)(B):Ai-10°/Mg ~ Al-I1°/.Si
(C),(D):A1-45°%Cu ~ Al-11°/.Si

(E).(F):Al-4.5°/.Cu ~ Ai-10°/

fm.1 :Al-1.2°/:Mn
f.m.2 :Al-4.5/,5/

May

even

Fig. 3 Hardness distributions in the transverse section of the weld metals (load: 1kg). A,B,C, -
are the same meaning as those in table |,
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Fig. 4 Maximum bend-angle (a) and-stress (b) of the butt-weld joints of the dissimilar

alloys. A, B,C, -
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Fig., 5 Macostructurse of the weld joints after
bend tests. Numerical values in the brac-
kets show the bend test times through
which the failure of the joints took place
in the base metals indicated.
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Fig. 6 Solute distributions between the weld me-
tals and base metals. Weld alloy combi-
nation: E in (a) and F in (b).
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Fig. 8 Weld crack appearance in a restraint test
specimen. Weld alloy combination: A.
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Fig. 9 SEM cf the fracture surface in the weld
joints of Al-10%Mg alloy castings to
Al-11% Si alloy castings after a restraint
test.
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