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Abstract- Thermal Interface Materials (TIMs) play akey role in conditions [4-5]. Standardized test methodologies are 

the thermal management of microelectronics devices by providing a mandatory because the user has the right to a fair companison 

path of low thermal impedance between heat generating devices between various TIMs from vanous vendors 

TIMs provide mechanical coupling between the silicon device and 
the heat spreader sink. During device operation, the adhesive joint 
between the heat generating device and heat spreader sink is 
subjected to thermos mechanical stresses due to differences in 
thermal expansion coefficients of the silicone device and the heat 

spreader material. The adhesive joint can consequently de laminate 
the mating surfaces causing a significant increase in thermal 
impedance across the thermal interface material TIMs offers 
improved thermal performance as well as enhanced reliability. In this

present work experimentation carried out for different thickness of 

Bronze plates with constant loading conditions to determine the 
thermal resistance. Themal resistances obtained from the 
experimentations concluding that the resistance for lower thickness 

and loading conditions are less.. 

Keywords-TIM, Thermal resistances, heat transfer, Thermocouples, 
surface topography 

II. WORKING METHODOLOGY 
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Fig 1. Experimental Setup 
The apparatus comprise of three slabs of different 

I. INTRODUCTION 

The efficiency of heat transfer from heat source to the heat 

spreader becomes a true challenge which novel electronics maternals of same thickness clamped on both sides using bolts 

technology needs to manage. Generally commercial electronic 

devices can generate a large amount of heat. Thus, it means 

that the heat dissipation technology becomes more and more 
significant to ensure proper operating of electronic devices. 

The operation of integrated circuits (IC) at elevated 

temperature is a major cause of failures in electronic devices away by circulating water on the outside of the wall whose 
and a critical problem in developing more advanced electronic 

packages [1]. According to Moore's law, the number of 
transistors that can be placed inexpensively on integrated knob give heat input to heater. Take the readings of all 

circuits doubles approximately every two years. The themal 

management in such systems is therefore an important area of 

research [2]. The thermal management can use convection, 

conduction and radiation to keep devices operating 

temperature in proper ranges, which ensure high reliability and 

proper operat1ing parameters. 

and nuts. On one side of the composite wall a heater is fitted

as shown in Figure 1. 

Thermocouples are fitted at the interface of the plates at 

different points as to obtain average temperature for each 
surface. Heat conducted through the composite wall is taken 

rate of flow and an increase in temperature can be recorded. 
First start the main switch, then by adjusting the dimmer

thermocouples after attaining the steady state. Make the 

dimmer knob to "zero' position and then the main switch of. 
Repeat the procedure for different heat input. 

III. RESULTS AND DISsCUSSION 

Qv/s R2 The thermal interface materials are commonly one of the best 
choices to meet the thermal issue requirements. The thermal 

interface materials basic function is to fill micro-sized surface 

roughness (i.e. gaps, holes, etc) between two solid materials to 

improve the conduction of the heat from one material to 

another by reducing the themal contact resistance between 

them. Thermal interface materials include themal fluids, 
thermal greases (pastes), resilient thermal conductors, solders 

(applied in the molten state), and phase change materials 

(PCMs, which change to the liquid state from the solid state 

while they are in service) [3].The major challenge in TIM 
testing is caused by the fact that there is a significant 
difference between standardized lab test data and application- 
specifie (or in-situ') test results in a given set of application 

1 3 8 

R2 (k/wat) 

Fig 2: Heat transfer (Q) v/s Résjstance (R,) 
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ABSTRACT: In the present work, thermal contact resistance for brass and bronze 

materials was investigated. Brass and bronze materials of constant thickness 0.3mm 

were chosen as thermal interface materials. The interfacial contact pressure was varied 

by application of with and without load on brass and bronze materials. Even different 

surface roughness conditions were produced on brass and bronze materials by using 

emery papers to determine the contact resistance. Extreme smooth surface finish on 

interface materials reduced the contact resistance. Brass and bronze materials with load 

reduced the thermal contact resistance to a greater extent than without load due to 

conformance to contacting surfaces at higher load. 

Keywords: Interfacial materials, Thermal resistances, heat transfer, surface roughness, 

as DPAK package, complex electronic 

circuits are built with the help of 
INTRODUCTION 

Cooling of electronic equipment is an 

important area for circuit design because 
electronic devices are generally sensitive 
to high temperature. Hence it is crucial to 

design efficient systems to remove the 
thermal energy dissipated in electronic 

equipment. Younes (2010) reported that 

semiconductor manufacturing process. 
Thermal management plays a very 

important role in electronics component 

cooling system. Chandan (2015) cited that 

there is an increase in the demand for 
cooling of electronic packages during 

operations. Because, due to increase in 

power density, the temperature of the chip 

increases, eventually it ruins the operation 
of chip. Therefore there is priority within 

the electronic package manufacturing 
industry to develop the thermal solutions 

for 

electronic devices such as meagre 
transistors, 
transformers, 
inductors are considered as base of the all 
electronic equipment. To operate meagre 

electronic devices 

capacitors, 
microcontroller 

resistors, 
and 

better cooling of electronic 

components. 
Narayana and narayan (2014) stated that, 

according to Moore's law, the number of 

transistors 

electrical energy 
needed. During service conditions some 

part of energy will be loosed in the form of 

heat, due to inefficiency of meagre 
devices. Generally conventional electronic 
circuits are built by connecting few 

resistors, 
capacitor on a single layer printed clrcuit 
board (PCB). However these conventlonal 

circuits 

can be 
integrated 

doubles approximately every two years. 
The thermal management in such systems 
is therefore an important area of research. 

placed 
circuits 

that 
Inexpenslvely on 

transistors, inductors and 

As per Younes (2010), to attenuate the 

electronic equipment, complex cipeuit is 
However for the cohplex 

exhiblt limited functionality. 
According to Deepak Gautam et.al (2014), 
in the present advanced technology such necessary. 
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Abstract: Reaction between solid Cu, Al and Stainless steel substrates and liquid tin (Sn) was evaluated. All the substrate 
specimens were immersed (dipped) in molten Sn for duration of Imin and 3mins at a speed of 2.5mm/s by using a motor

and drawn out from the liquid tin at a speed of 2.5 mm/s. The temperature of liqr.id Sa maintained was 350 °C. AD 

interfacial reaction between solid metals in liquid tin and vice versa was investigated. An increase in intermetallic layer 
with increasing immersion time was observed. The evolution of microstructure and formation of intermetallic compounds 
at the interface was assessed using metallurgical microscope. 

Keywords: Tin, molten, base metal, substrate, alloy, intermetallic 

1. Introduction 

Soldering is a low temperature metallurgical joining method using a filler metal known as solder alloy to hold the parts to be 
joinedtogether [1-3]) The reliability of solder joints is influenced by the inierfacial reactions between the solders and substrates 
2-5 These reaction products are called as inter metallic compounds (MCs). Formation of a strong bond at the solder joints is 
due to presence of these IMCs. In microelectronic industry especially in flip chip packaging process, package undergoes repeated
reflow process, due to which IMCs grow rapidly at the solder/substrate interface [6-8]. 
Moreover, the type of substrate material has a significant effect on solder wettability, morphology of interfacial IMCs and 

ntegrity of solder joints. So, it is important to understand the interfacial reactions between pure Sn and the substrate 
metallization, especially prepared by using dipping method, Thus, the pure Sn solder is considered as a possible substitute for tin 
lead alloys. In the present study effect of dipping time on reaction between solid metals in molten tin is investigated. 
2. Experimental 

In the current research commercially available base metals Copper (Cu), Aluminium (Al), and Stainless steel were used as 

substrate materials. The materials were 
form of bars and sectioned 

purchased from HighTech steels, Mangalore. The materials purchased in the 
into required dimensions of 50mmx30mmx3mm as shown in Figure.l. 
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Figure 1: Coper, Aluinium and Stainless steel substrate specimens 
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Abstract: The present study aims to investigate the effect of heat treatment on wear property of Al-1SSn alloy. The 

eylindrical shaped Al-Sn alloy was isothermally held in the tubular furnace at temperature of 150'C for about 30 minutes 

and cooled in air as well as in furnace. Cooled specimens were subjected to wear testing using pin on disc wear apparatus 

ata speed of 1000RPM (4kg load) and results were compared. Micro structural study was conducted to understand the 

effeet of surface wear for the specimens cooled under different media. 

Keywords: A-15Sn alloy, Heat trentment, Wear property, Micro structure 

1. Introduction 

Lead (Pb) containing alloys such as white metals and Cu-Pb-Sn (lining) with Pb-based overlay plating have been extensively 

used as materials for internal combustion engine bearings dúring the last decades [1-2]. However, owing to environmental and 

health concerns, the use of Pb containing materials are restricted in engineering applications. In view of this, attempts are under 

way to develop and replace Pb-containing materials with Pb-free bearing materials [3-4]. 
The most common Pb-free bearing material is Al-Sn based bearing alloy. The Al-Sn based alloys, known as "soft 

tribological alloys", are widely used in automotive industry as sliding bearing materials for supporting the reciprocating rotation 

of the crankshaft in internal combustion engines owning to its excellent friction and wear properties [5-7]. A great efforts are 

attempting to promote the properties of Al-Sn based bearing alloys to satisfy the application requirement towards higher load and 

speed together with elinminating of toxic Pb [8-9 

Excellent tribological properties can be achieved in Al-Sn alloys when the soft Sn-rich phase is dispersed homogencously into the 

Al matrix .However due to the low density of the aluminum alloys, in engineering applications especially where it has to perform 
in friction environment it is necessary to improve its mechanical and tribological properties to support different loads and provide 

expected performance to the alloys [8]. As is evident that only very few studies pertaining to heat treatment of Al-15Sn have been 

conducted so far. This work focuses on investigation of tribological properties of Al-15Sn by modifying grains through heat 

treatment of alloy and using different cooling media. 

2. Experimental 
Al-15Sn alloy ingot was purchased in the dimensions of 350mm in length and 40mm of height as shown in Figure 1. The ingot 

was sectioned into as per the standard specimen of wear testing using the electron discharge machine (EDM) by adopting wire 

radian cutting method at Bengaluru. The standard dimension is 10mm in diameter and length of 50mm as shown in Figure 2. 

Rapid quenching experimental setup (tubular furnace) was used for heat treatment of samples. The set up consists of a vertical 

furnace for heating a standard specimen with a specimen holder and a temperature controller. The furnace is cylindrical in shape

with small through hole which runs through the length of the furnace to hold the specimen from above and sudden quench from 

below. The dimension of the hole is 50mm in diameter and 200mm in height, the setup of tubular furnace is shown in Figure 3. 

The specimens were heated to a temperature of 150°C for duration of 30mins. Two heat treated specimens were cooled in 

different media under two different conditions. Firstly specimens was cooled in atmospheric air and secondly cooled within the 

furnace. Further results are compared with as-received cylindrical specimen. 
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