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Experimental and numerical investigation of the formability of friction stir
welded 5083 aluminum alloy sheets in single point incremental forming process
Payam Tayebi, Ali Fazli*, Parviz Asadi, Mahdi Soltanpour

Department of Mechanical Engineering, Imam Khomeini International University, Qazvin, Iran
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the single point incremental forming (SPIF) of friction stir welded (FSWed) 5083
Received 05 December 2017 aluminum alloy sheets are investigated experimentally and numerically. The aluminum sheets with
Accepted 23 January 2018 2mm thickness are friction stir welded with the same FSW parameters. In order to obtain the effect of

Available Online 21 February 2018 FSW on the formability of SPIF, the base sheets and FSWed sheets are formed to conical shapes with

different forming angles and then the limiting wall angles are determined for each condition. The

I,fgg;g;, forming experimental results indicate that the limiting forming angle of FSWed sheet is not so much different
Formability than the base sheet and FSW does not have a negative effect on the sheet metal formability in SPIF. To
friction stir welding study the effect of SPIF and FSW in mechanical and microstructural properties of the formed parts, the
forming angle effects of these process on the grain size and micro-hardness is investigated. Furthermore, the

thickness distribution incremental forming is numerically simulated using the ABAQUS software and the sheet thickness

distribution, obtained from the simulation, is compared with the experimental results. After verification
of the numerical simulation model, the effect of FSW on the thickness distribution and strain
distribution in SPIF is studied. The results indicate that in weld region and base metal region, the
distributions of thickness and major strain are uniform while the distribution of minor strain is non-
uniform.
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Table 2 Results of the incremental forming of the friction stir welded
5083 aluminum sheet
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Fig. 7 Incremental forming of friction stir welded 5083 aluminum
sheets.(a) 60°, (b) 61.3°, (c) 65°
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Fig. 18 Distribution of major and minor strains of elements of 5083

sheet in 60-degree forming angle (a) base sheet, (b) FSWed sheet
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Fig. 19 Distribution of major and minor strains of elements of FSWed
5083 sheet (a) with the 61.3-degree forming angle, (b) with the 65-

degree forming angle
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