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Production of Bilayer Al/St Tubes by Cold Spin Bonding and Investigation
of Different Parameters on Bonding Strength of Layers
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Spin-bonding is a method for fabrication of bilayer tubes based on flow-forming process. This new
Received 23 August 2014 method is a process with high potential in production of seamless thin-walled tubes. Utilizing this

Accepted 20 September 2014

Available Online 20 October 2014 process, aluminum tube (as the inner layer or clad layer) has been bonded into steel tube (as the

outer layer) to fabricate tubular laminate composites. As important parameters for creating a

suitable bond, effects of thickness reduction, initial aluminum thickness and strength on bonding

Keywords: . !

smeonding strength were investigated. The bond strength was evaluated by peel test and the peeled surfaces
Bonding Strength were examined using scanning electron microscopy (SEM). Results indicated that thickness
Peeling reduction has great influence on strength and quality of the bond. After a threshold reduction

Flow-Forming (about 35%) the bond strength increases rapidly with the amount of deformation until it

approaches the weaker metal strength, and samples fracture from the base metal in the peel test.
Approaching the strength of the two metals and decreasing the initial thickness of the clad layer,
with a high amount of deformation increased the bonding strength. Fracture surface images
showed that the surface fraction of bonding area was increased when deformation increased. It
was also increased with the reduction of the initial thickness of the clad layer and when the
strength of the two layers approached each other. Additionally, distribution and shape of the
fracture area changed from a disordered fibril structure to an approximately straight area, with
an increase in the deformation.
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1- Roll bonding

2- Asymmetrical roll bonding

3- Shear roll bonding

4- Convectional roll bonding or roll bonding
5- Extrusion

6- Multi billet extrusion

7- Explosive bonding

8- Diffusion bonding

9- Centrifugal casting

10- Thermo-hydraulic fit method

11- Hydraulic expansion method

12- Stress corrosion cracking(SCC)

13- Ball attrition

14- High pressure tube twisting( HPTT)
15- Spin bonding( SB)
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1- Threshold

2- Film theory

3- Energy barrier theory

4- Diffusion bonding theory
5- Recrystallization theory
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