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EXPERIMENTAL AND NUMERICAL METHODS ON THERMAL CONTACT RESISTANCE
FOR HARD AND SOFT MATING MATERTIALS

ABSTRACT

Literature studies have shown that the thermal contact resistance is among the

problems in thermal management for microelectronic devices. The interfaces surface

roughness is one of the factors contributed to the thermal contact resistance. Therefore, an

experimental investigation has been made in order to identify the parameters contributed to

the thermal contact resistance in general. The experiments conducted in a rig mounted with

measuring instrument and tested in ambient and vacuum condition (-75kPa). The

experimental rig consists of brass load shaft, vacuum pump, cooling system, data

acquisition, thermocouples, PC, heaters and voltage regulator. The test has been made on

the specimen with smooth surfaces «1.0Ilm) and rough surfaces (>1.0Ilm) for brass,

aluminum, stainless steel and mild steel respectively. Contact pressure is varied up to

132kPa during the experiment. For the entire specimen, the smoother their surface

roughness and the lower hardness of the material provided better thermal contact than other

material as shown from the results. The results in vacuum condition are better than in

ambient condition. In this study, the thermal contact resistance in Li-ion cell battery also has

been made where the results obtained showed similar trend with previous research work.

Cathode has the highest value of thermal resistance followed by anode and separator. The

experimental results obtained are compared with the theoretical prediction. The thermal

contact resistance also reduced significantly by increasing the contact pressure in the

experiment.
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CHAPTER ONE

INTRODUCTION

1.0 The Fundamental of Thermal Contact Resistance

Thermal contact resistance is a part of the heat resistance that often

effecting the thermal system especially the system involving the compact and

complex components. The effects are clearly observed in the component that

needs an optimum heat transfer rate. Whenever heat flow at the interface of two

materials in contact must be controlled or estimated especially the temperature

drop at the interface through experiment or prediction. The thermal contact

resistance can be defined as the ratio of the temperature drop to the heat flow

across two parts or interface and can be described as shown in Figure 1.

heat flow

~-.,---'<::::::::=--- interstitial
gap

upper pa

contact
surfaces

lower
part

Figure 1.0 Thermal contact resistance between two mating surfaces.

There are two assumptions contribute to the heat conduction between

interfaces. The first principle is that the heat flux will start from solid point to

another solid point because of proper contact and another principle is that the

heat conduction will occur through fluid medium such as air that trapped in the

interstitial gap because of improper contact. The air or gases trapped in the






















































































































































































