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Heat Transfer Analysis of Friction Welding of A2024 to SM45C

Sang Yun Lee*, Byeong Soo Yun**

{ Abstract i

The heat transfer mechanism initiating the friction welding is examined and a transient three dimensional heat conduc-
tion model for the welding of two dissimilar cylindrical metal bars is investigated. The cylindrical metal bars arc made of
materials made of A2024 and SM45C. Numerical simulations of heat flow are performed using the finite volume method.
Respectively, Commercial FLUENT code is used in the heat flow simulation and maximum temperature and distribution
of temperature are calculated. Temperature of friction welded joining face is compared with the temperature distribution
measured by experiment and numerical simulation. The maximum temperature of friction welded joining face is lower
than melting point of A2024-T6 alurninum alloy using insert metal. The temperature distribution of friction welded join-
ing face with insert metal is more uniform than that of without insert metal.
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Fig. 1 Schematics of SM45C specmen for temperature mea-
surement
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Fig. 2 Computional model for friction welding
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Fig. 3 Schematics for heat liberation at friction face
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Table 1 Physical Property

Material | A2024-T6 | A2024-T6 SMaSC
Property (=) (A
Thermal
Conductivity 164 164 43
{(w/im?)
Density
s 2787 2787 7870
(kg/m)
Specific Heat
383 883 473
(Jkg)
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Fig. 4 Distribution of radial direction temperature without
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Fig. 6 Distribution of radial direction temperature
without insert metal

Fig. 7 Distribution of axial direction temperature
without insert metal
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Fig. 11 Distribution of radial direction temperature
with insert metal
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