& JE%4 2009, 45(10) 1211-1216 DOI: ISSN: 0412-1961 CN: 21-1139/TG

AW | FRMER LR | R T
o 5T e
2 </ 0 R L A -~ 8 Sk T U2 O 0L 44 43 47 —
B, b, bR,

F Supporting info
I IRV D K2 IA R B A e R B 5 B S 3 =, IRV 150001 F PDF(1624KB)
ik 22 F [HTMLA ]

b 2% CHR[PDF]

JEJOM, SEMMEDS/HMT T 474 G/ R TIGHE -7 Sk FLIHT R (G MU AE, I R JRISEMIR LRSS 36 b B30k
TR T 2 R BT AT AL
Tk TSRS WO BUR G L S I, R J54-9 pm, L SHRHIEER (<10 pm); SRR et (5 S ol
L, MR QUGS SRV 8-+ J2, E LINAR ¥ L T pkrg 1, 408 1 HLACKE S Re+n — LAl K. el
PO SRIRA T - 7 S22 T S (U HV 1025, O+n-+7, SIS A W HVB3S. T 2 HEJRAL ™ A 4L, Wi A —Fivfili b IMAFR A 1522
WAt SEMBERERARSES Bos, FHERZ To-rntl, FEANE A FHS0+n+1 FORM TR, FHEHRGREEAE p juas| e e
120 MPa. b HASC
il oS A BRI RTE  SERLEY b Email Alert
bR
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Abstract: (I~

b RS
Against the background of the required weight reduction in transportation through lightweight SN
construction, the application of hybrid structures, where aluminum alloy and steel are jointed together, — -
has a high technical and economical potential. But jointing of material combinations of aluminum alloy b RIS
and steel is problematic by fusion welding since brittle intermetallic compounds (IMCs) are formed PubMed

between aluminum alloy and steel. Nowadays, tungsten inert gas (TIG) welding—brazing offers a great
potential for aluminum alloy and steel jointing. In this process, the sheet and filler metal are heated or
melted by TIG heat, and the joint has a dual characteristic: in aluminum alloy side it is a welding joint,
while in steel side it is a brazing joint. However, in the dynamic heating process, the heating temperature
changes so quickly and the reaction time between the liquid filler metal and solid steel is so short that it
is more difficult to control the IMC layer’s growth, predominantly its thickness and microstructures. Most

of past reports about the brazing of aluminum alloy and steel indicate Al-Fe binary IMC layers, e.g.,
FeZAI5 and FeAI3, formed in the brazing joint, which are detrimental to the mechanical properties of the
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joint. Si additions are used to limit the growth of the brittle Al-Fe IMC layer between aluminum alloy and
steel by replacing Al-Fe phases with less detrimental Al-Fe—Si phases in aluminizing and furnace brazing
of aluminum alloy and steel. By now, there have been few reports of investigating the interfacial layer of
TIG welding—brazing joint of aluminum alloy and stainless steel. In this paper, a butt TIG welding—
brazing joint of aluminum alloy/stainless steel was formed using Al-Si eutectic filler wire with modified
Noclock flux precoated on a steel surface. The microstructure characteristics of the welded seam—steel
interfacial layer were analyzed by OM, SEM and EDS and its mechanical properties were measured by
dynamic ultra—microhardness tester and SEM in situ tensile tester. The results show that a nonuniform
and sawtooth IMC layer forms at the seam—steel interface and its thickness changes from 4 to 9 ym,

less than the maximum permissible value (about 10 um). The interfacial layer is composed of two types
of IMC layers, which are 75 IMC layer on the seam side and 9+r]+T5 IMC layer on the steel side. T

phase forms preceding 9+r]+T5 due to its lower growth energy than Al-Fe phases and the primary Tg
layer inhibits the growth of rough dendritic 6+r]+T5 phases. The ultra—microhardness test results show
the microhardnesses of 9T5 and G+r]+T5 layers reach HV1025 and HV835, respectively. Indentation
cracking of Tg layer at higher loads indicates that Tg is a type of hard brittle phase. SEM in situ tensile

test results confirm that cracking initiates from 6-+n phases and then fracture rapidly generates
along 9+I’]+T5 layer while suffering external force. The tensile strength of IMC layer reaches 120 MPa.

Keywords: aluminum alloy stainless steel tungsten inert gas welding—brazing interfacial layer i9la
ntermetallic compound
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