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An Analysis on Two Dimensional Heat Transfer of Friction Stir
Process by using Bessel Function
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Abstract

Friction Stir Welding(FSW) is developed from
solid state weld joint technology for two metal sheets
by a rotating tool pin moving along the central line of
sheets. It has advantages include refining the grain
size and improving the mechanical strength of sheet
material. Because the metal flow near advancing and
retreating side of weld is moving at different speeds, it
is necessary to understand the variation of sheet
material by simulating the thermal history and
thermal-mechanical process of sheet material during
FSP. In this paper, the friction stir process of
aluminum sheet is investigated by employing Bessel
function for simulating the temperature distribution
within the sheet during FSP. The effect the rotating
speed, moving speed and the diameter of shoulder of
tool pin upon the heat transfer of aluminum sheet, the
plastic behavior of sheet material and temperature
distribution is discussed in detail. The plastic
deformation and thermal history of sheet can be
obtained by this analytic model. It offers an
knowledge of design to performing the friction sir
process of aluminum sheet.
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