An Experimental Study on Thermal Contact Resistance and Interfacial Pressure of Bolt-joined
Aluminum Foams
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ABSTRACT
An experimental investigation of thermal contact resistance of aluminum foams (Al6061) was conducted. The aluminum foam with a
diameter of 63.5 mm was sandwiched between two aluminum cylinders and the whole assembly was fasten by bolts. The heat was
transferred through the sample by the one-dimensional thermal conduction. Two types of bolt patterns were used in this study: the
first type has 3 bolts with the diameter of 5 mm, and the second type has 6 bolts of 5 mm in diameter. Effects of physical properties
of Al foams, such as PPI (pores per inch), R.D. (relative density), and sample height on the thermal contact resistance of Al foams
were studied. In addition, the influence of bolt pattern was also discussed. The torque applied on each bolt was in the range from 0.1
to 0.5 N-m. The heat flux through the test specimen was about 50~150KW/m2. In this study, the interfacial pressure between Al
foams and Al cylinder was measured by the pressure measuring film. Results show that the interface pressure increases with the
increase of applied torque. The contact surface area increases with the interfacial pressure. The variation in bolt pattern produced
almost no effect on the interfacial contact pressure. Experimental results indicated that the temperature drop across the Al foam
decreases and the total thermal conductance increases when the relative density of Al foam increases. The thermal contact resistance
decreases with increasing applied torque, due to the increase of interfacial pressure and contact area. However, the increase of
number of bolts from 3 to 6 produced nearly no influenceon the contact resistance. An increase in the sample height led to the
increase of total thermal resistance, but the contact resistance was independent of the sample height. Among all of the properties, the
PPI has most pronounced effect on the thermal resistance. Both total and contact resistances increase with an increase in the PPI
value of the Al foam.

Keywords : Aluminum foam, Bolted joint, Thermal contact resistance, Total thermal conductance, PPI value, R.D. (relative density),
Pressure measuring film.
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