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Heat Flux Determination of Friction Stir Welding Procedure Using Conpgate Gradient

Method
M. M. Hosseini Department of Mechanical Engineering, Amirkabir Wnsity of Technology, Tehran, Iran
H. Basirat Tabrizi Department of Mechanical Engineering, Amirkabir Uity of Technology, Tehran, Iran

Abstract

This study implements an inverse method for obigitieat input during the friction welding processarms of time, with specified
sequences. Using limited experimental data leagseicise evaluation of heat generation during tieegss. Solution accuracy was
improved by integration of analytical formulatioopnsideration of temperature-dependent thermopalysicoperties and slip
definition in three-dimensional finite element mbd8pecifically, conjugate gradient method was usedinverse method to
calculate the unknown parameters. Heat generatithinvsliding, sticking state was obtained usinigtfon and slip dependence of
time and deducted from exponential approximatioargjular velocity of matrix. Favorable situatiom foction stir welding is the
case that workpiece does not experience the meimgerature. Online G@as cooling flow was used to obligate the desspah
of temperature. Numerical calculation of heat filiring friction stir welding of AI5052-O accompadidy cooling stage was
considered and inverse method was integrated toaeagoverning parameters. Effect of cooling stagemperature distribution
of workpiece was simulated numerically. Calculatettnown parameters indicate good prediction of fieat which satisfy the
measured temperature, and characteristic paranwtdrs process.

Keywords: Heat flux, Friction stir welding, Conjugate gradiemethod, Inverse heat transfer
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Shoulder 700rpm Nozzle feed pipe
Radius : 9mm

Plunge : 0.5mm

Pin s \
Workpiece: Radius : 3mm Nozzle outlet
Al5052 Plunge : 1.5mm Mass rate = 20 lit/min
250mmx160mmx3mm Outlet Velocity : 33.3 m/s

U=(0.3)mm/
OImmS - Cooling Gas: CO, 8 °C
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