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Abstract：A Fe／Al clad tube was prepared by explosive welding．Then the bonding characteristic of the interface was investigated by 

compression，flattening and compression—shear test．The test results exhibit that the clad tubes possessing good bonding interface 

have higher shear strength than that of pure aluminum and can bear both axial and radial deformation．The originalinterface between 

aluminum layer and ferrite layer was observed by scanning electron microscopy(SEM)．The results show that the clad tubes with 
good bonding properties possess the interface in wave and straight shape．The Fe／Al clad tube was used to manufacture the T-shape 

by hydro．bulging．It is found that the good bonding interface of the Fe／Al clad tube plays a dominant role in the fc}rmation of the 

T-shape． 
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l IntrOductiOn 

The ever-expanded uses of bimetallic transition 

joints in varied areas，such as heat transfer’chemical and 

atomic plant，ultra—high vacuum and cryogenic systems， 

result in an eager demand for improved corrosive 

resistance at different temperatures[卜3]．The pipejoints， 
as the important members of the conveying system，play 

a vital role in improving the flexibili stability and 

safety of the system．They are traditionally manufactured 

by deformation from tubes．The preparation of bimetallic 

tubes can be achieved by many methods，such as 

spin—bonding[4]，extrusion[5]，diffusion welding[6—7]， 

and explosive welding[8]．The joining of aluminum to 
stainless steel has been reported by these methods．The 

brittle intermetallic compounds in A1／stainless steel oint 

were produced with size in the range of few nanometers 

to a few hundred microns『9]at the interface by these 

technologies．The thinner the intermetallic phase．the 

better the bonding strength[10]．WANG et al[11]found 

that it was necessary to control the parameters of 

explosive welding for reducing compound of A1-Fe as far 

as possible．It was also detected that there is A1．Fe 

compound formed on the end of explosion when using 

low—energy explosives[1 2]． 
Explosive welding is accomplished by the 

exhaustive deformation owing to high pressure and high 

temperature created at the collision place．As a cold 

forming method，it keeps the bonded metals their 

pre—bond properties[1 3—1 4]．However,it is hard to find 
the investigations on the Fe／A1 clad tube manufactured 

by explosive welding．In order to increase the corrosion 

resistance of the pipes，which need high strength and can 

bear high temperature as well as strong corrosion liquid， 

the Fe／A1 clad tubes were manufactured by interior 

explosion process in this work．The mechanical tests， 

microscopic observation and the deformation of the clad 

tube were perform ed using the good-bonding and 

bad—bonding clad tube respectively．Finally,a T-shape 

was prepared successfully from clad tube． 

2 Experimental 

2．1 M aterials 

The pure ferrite(DT4)tube with the dimensions of 

dl8．6 mmx350 mmx2．3 iron was used as the base tube， 

while the pure aluminium f 1 060) tube with the 

dimensions of dl 8 mmx400 mmX 1 intn was employed as 

the cladding tube．The chemica1 composition of the 
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铁／铝爆炸复合双金属管界面的结合·I,土／4-~月匕 

孙显俊，陶 杰，郭训忠 

南京航空航天大学 材料科学与技术学院，南京 210016 

摘 要：采用爆炸焊接法制备 Fe／AI双金属复合管，为表征复合管界面的结合性能进行了压缩、压扁及压剪实验。 

实验结果表明，复合管结合 良好，其界面强度大于纯铝层的抗剪强度，并且能够承受轴向和径向变形。利，}}j扫描 

电子显微镜观察了原始界面形貌。测试结果表明，结合 良好的复合管界面呈波状或直线状。采用液压胀形 r=艺以 

Fe／A1双金属复合管制备出复合管正三通，发现良好的界面结合对铁，铝双金属管的塑性成型具有重要作用。 

关键词：铁／铝双金属管；结合强度；界面；塑性变形；正三通；液压胀形 
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