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Introduction of Brazing 

Definition 

Brazing is a bonding method widely used in electrical industry.  In brazing, a filler 

metal is heated above melting point and then the molten filler metal is drawn into the gap 

between closely adjacent surfaces by capillary attraction. This process is illustrated by 

Fig 1. The filler metal is brought slightly above its melting temperature while protected 

by a suitable atmosphere or flux. Bonding results from the intimate contact produced by 

the dissolution of a small amount of base metal in the molten filler metal, without fusion 

of the base metal. It is called “Brazing” when the temperature exceeds an arbitrary value 

namely 800℉  (427℃); the term “soldering” is used for temperatures lower than the 

arbitrary value. 

                                                                            

 

 

 

Filler metal in between                  Filler metal melts                              Filler metal wicks  

base materials                                                                                             wicks into base  

at room temperature                                                       materials 
Fig.1 Brazing schematic diagram 

 

 

Purposes of Brazing 

 

Brazing serves four major purposes in electrical industry: mechanical, electrical, hermetic 

and thermal. Some typical examples are listed below. In many applications, the brazing 

operation includes multiple functions. 

 

A. Mechanical (Support) 

 

a) Laser bore housings 

b) Package lead frames/pins 

c) Feed through housings 

d) Cathode support legs 

 

B. Electrical (Connector, Isolator, Lowering resistance) 

 

a) Feed through pins 

b) Hybrid package leads/pins 

c) Package ground pins 

 

C. Hermeticity 

a) Package ring frames (Seal ring) 

https://en.wikipedia.org/wiki/Filler_metal
https://en.wikipedia.org/wiki/Filler_metal
https://en.wikipedia.org/wiki/Flux_(metallurgy)
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b) Feed through housing/pins 

c) Vacuum tube assembly 

 

D. Thermal (Heat sink) 

a) Package heat sink. Below are some related applications in laser diode packaging. Fig.2 

shows C-mount package of laser diode. The laser diode is directly soldered onto the 

copper tungsten (CuW) heat sink. Fig.3 illustrates conduction-cooled packaging (CCP, 

also called CS-mount) method for diode laser bar. A CTE-matched submount is added 

between the die and the heat sink to serve as a buffer layer. The diode bar is bonded to a 

CuW submount using gold/tin solder, which is mounted on a copper heat sink, acting as 

the P-side. The N-side is wire-bonded to the P-side. 

b) Fiber optics heat sink 

 

 
Fig.2 C-mount laser diode 

 

 

 
Fig.3 Schematics of CS-mount 
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Considerations in brazing 

 

A. Filler metal selection 

In any type of brazing, the first thing to consider is selecting the filler metal based on the 

materials joined.  

 

a) Melting point 

The filler metal should have a melting point that is lower than that of the parent metals. 

Also it is necessary that the filler metal on the primary joint has a sufficiently high 

melting point so that the original joint does not deform and introduce thermal stresses due 

to any following heating cycles. 

 

b) Wettablity 

Wetting is the ability of a liquid to maintain contact with a solid surface. The wetting 

degree is usually described by the “contact angle” of a sessile drop on a solid. As Fig. 4 

shows, the smaller the contact angle, the better the wettability.  

 

 
Fig.4 Contact angle 

 

c) Vapor pressure 

Vapor pressure is a property of the substance which is used to describe 

the pressure exerted by a vapor in equilibrium with its solid or liquid phase. To make it 

easier to understand, we can consider that all substances are surrounded with a layer of 

vapor of the substance; and the amount of vapor given off is called the vapor pressure.  

 
The vapor pressure increases as lowering surrounding pressure and increasing 

temperature. Thus for applications in vacuum devices, low vapor pressure filler materials 

should be selected. 

 

d) Cost 

 

B. Joint design 

Improper joint designs are responsible for many braze failures like excess residual 

stresses, misalignment, cracks, deformation, unbraze and poor braze. A good joint design 

should take into account structures, braze volume, dissimilar expansion of materials and 

fixturing. 

 

C. Furnacing and atmosphere 

The fixtured parts are loaded on a furnace for brazing operation after assembly. 

Controlled temperature, time and atmosphere are supplied to finish the brazing operation.  

 

a) Temperature 

http://en.wikipedia.org/wiki/Liquid
http://en.wikipedia.org/wiki/Solid
http://en.wikipedia.org/wiki/Surface
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In general, practical brazing temperature is about 50 ℃ above the melting point of the 

filler metal considering the heat input required for the mass of parent materials and the 

fixture. For more accurate brazing temperature, a case by case study is needed.  

 

b) Time 

To prevent excess flow and liquid metal penetration on the parent metal, the duration of 

the contact between liquid filler metal and the parent metal must be minimized.  

 

c) Atmosphere 

To avoid rapidly metal oxidization when heating, some reducing gas such as hydrogen, 

forming gas (Mixture of H2 and N2) or cracked gas (H2 and N2 formed by the 

decomposition of NH3), is induced in the furnace to control the brazing atmosphere. The 

controlling atmosphere serves not only to balance the oxidation and reduction potentials, 

but also to avoid the excess reduction and promote the cleansing effect by the 

decarburization. 

 

Dew point is a key parameter in atmosphere control. It defines the temperature at which 

condensation of water vapor in a gas takes place at constant pressure. The higher the dew 

point, the higher the oxidation potentials in a furnace. The value of the dew point can be 

achieved by both the thermodynamic calculation and experiments.  

 

 

 

 

 

 

 

 

 

 

 

 

 


