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Abstract：A new hybrid welding process was successfully used to ioin aluminum alloy and stainless stee1．In the MIG 

welding—brazing process．the lower thermal conductivity of steel can cause dramatic change of temperature gradient on steel surface． 

while the auxiliary TIG arc can change this phenomenon by heating the steel side．The auxiliary TIG improved the wettability of 

molten metal，resulting in the molten metal spreading fully on upper surfaces，front and back surface of steel，form ing a sound 

brazing ioint；the content of Cr and Ni elements in IMCs 1ayer was increased，which can enhance the quality of the layer；and the 

microstructure of IMCs layer also was improved．increasing the bonding strength with the weld seam．The average tensile strength of 

the{oint obtained with auxiliary TIG arc(146．7 MPa)was higher than that without auxiliary TIG arc(96．7 MPa)． 
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1 IntrOductiOn 

Joining of dissimilar metals provides not only the 

structure welded with the characteristics of dissimilar 

materials，including physical，chemical，and mechanical 

properties，but also a way of reducing the mass of the 

structure and its energy consumption [卜3]．Thus， 

joining aluminum alloy to stainless steel is a topic that 
has received much attention in recent years．However, 

this process is challenging because of the large 

differences between aluminum alloy and stainless steel in 

terms of thermo·physical properties，such as melting 

point，and near-zero solid solubility of iron in aluminum 

[4—6】．In particular,a strong tendency for brittle Fe—Al 

intermetallic compounds(IMCs)to form at elevated 

temperatures during the fusion—welding process should 

be considered[7]．The large thermo—physical differences 
in melting point，therm al conductivity,and therm al 

expansion coefficient can lead to high residual stress in 

the resultant welds after fusion welding．The welding 

structure may suffer from heavy cracking in service due 

to brittleness[8]． 

Many welding methods have been used in the 

attempt to achieve the reliable
．joining of aluminum and 

steel，including solid—state and fusion-welding[9—14]．In 

the above mentioned processes， the geometry and 

dimensions of the workpieces are often limited．and 

some of the methods need high pressure，high energy, 

and long working time， all of which imply high 

production cost and low production efficiency．Recently, 

new focus has been placed on welding——brazing processes 

[15—18]，for their high productivity．In previous studies， 
the focal point was on controlling the excessive 

form ation of IMCs to reduce oint brittleness． 

In this study,a new hybrid welding process is 

Successfully form ulated to improve the microstructure 

and mechanical properties of aluminum and stainless 

steel hybrid joints．In the MIG welding-brazing process． 
a synchronous TIG arc is used to heat the stee1．A higher． 

temperature field is established on the steel side to 

promote the spreadability of the liquid filler meta1．The 

surface aDpearances of the welds and the interfacial 

microstructure of the ioints with or without the 

synchronous TIG arc are contrastively analyzed by 

optical micrograph(OM)，scanning electron microscopy 

(SEM)，energy dispersive spectrometry (EDS)，and 

X—ray diffraction(XRD)．The results show that the 

auxiliary TIG arc provides a new way to improve ioints 

obtained from dissimilar metals． 
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辅助 TIG电弧对铝合金／不锈钢 MIG熔一钎焊接头 

形成机制及显微组织的影响 

张洪涛，刘积厚，冯吉才 

哈尔滨工业大学(威海)材料科学与工程学院，山东省特种焊接技术重点实验室，威海 264209 

摘 要：利用一种新型的复合熔一钎焊工艺焊接铝合金和不锈钢。在 MIG熔一钎焊工艺中，因钢的导热性差而导 

致焊缝钢侧的温度梯度变化剧烈，利用 TIG电弧加热钢侧可改善这一现象。TIG辅助电弧改善了熔融金属在钢基 

体上的润湿性，使熔融金属能充分地在钢侧焊接坡 口区正面及背面充分润湿，所得接头成形良好；增加了金属间 

化合物层内 Cr、Ni的含量，提高了其力学性能；同时，改变了化合物层的形貌，增强了其与焊缝的结合强度。 

TIG辅助焊接工艺下获得接头的平均拉伸强度(146．7 MPa)明显高于无辅助TIG电弧下接头的拉伸强度(96．7 MPa1。 
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