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Solid State Diffusion Brazing of the Aluminum Alloy Castings
According to the Heat Treatment Conditions
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Abstract Solid state diffusion brazing of aluminum castings (AC4C) and wrought alloys (AI6061) was con-
ducted in order to improve thermal conductivity and temperature uniformity of the aluminum heater which was
generally fabricated by casting method. Tensile strength and thermal conductivity are raised with increasing braz-
ing temperature, obtaining 122.5 MPa and 206 W/m - K at 540°C 5hrs brazing conditions, respectively. The dif-
fusion brazed heater, shows maximum temperature difference of 4°C, exhibits a enhanced temperature uniformity
compared with the cast heater having the maximum temperature difference of 11°C.
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Table 1. Chemical compositions of the base metals
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Alloy . Chemical composition (wt%? .
Al Cu Si Mg Zn Fe Mn Ni Ti Pb Sn Cr
AC4C Bal. |<025| 7.2 03 | <035[<055|<03[<010[{<0.20|<0.10|<0.05|<0.10
Al 6061 Bal. 0.35 0.5 1.0 [<025| <0.7 | <0.15 - <0.15 - - -
Table 2. Major properties of the base metals
Al6061 AC4C
Alloy Al-Mg-Si system (Wrought alloy) Al-Si-Mg system (Casting alloy)
M.P. (°C) 582~652 555~610
Tensile Strength 0 125 99 ~ 176
(MPa2) T6 310 190 ~ 284
Hardness 0 25 57
(Hp) T6 73 81
Thermal Conductivity (W/m - K) 180 159
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Fig. 1. Schematic diagram of the tensile test specimen.
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Fig. 2. Schematic diagram and feature for the thermal
conductivity test.
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Fig. 4. XRD patterns of the joint specimens at 500°C
and 540°C brazing temperature.
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Fig. 3. Microstructure of the diffusion brazed joint with various temperature and time.
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Base metal fracture
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Fig. 5. Mechanical strength with various brazing
temperature and time; (a) tensile strength and (b)
elongation.
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Fig. 7. Thermal conductivity of the joint specimen
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Fig. 8. Macrostructure of the solid state diffusion brazed specimen.
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Fig. 9. Temperature uniformity of the fabricated aluminum heater; (a) cast heater and (b) diffusion brazed heater.
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