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ABSTRACT

Change the word only cannot be change in the world. Because of we don‘t have to work with our ancient
models of machines or devices. So we need alteration or the best word is advance. That is the best way for move on
to our new ideas and thoughts. Our project is based on brazing operation system by using the vaporized kerosene
for fuel. Normally oxy-acetylene is the best one for brazing operation. But cost wise acetylene is expensive one. so
here we exchange the fuel by the way of using vaporized kerosene, it is low cost and simple copper torch design
project and also we eliminate the oxygen cylinder by the way of using the atmospheric air in the mixture. We get
the reduction 10% times of fuel cost and efficiency. This is one of the low cost and economical level fuels using
here to run the system. And also large scale industries all are try to reduce the whole loss in some point of view. so
it‘s our beginning stage of lighting the future of industries.
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INTRODUCTION

Early metalworkers, stimulated by a desire to produce structures that were difficult or impossible to build
using methods then in existence, realized that it was possible to fill the joint between two metal pieces with molten
metal and allow it to solidify. These artisans soon learned by experience that, in order to achieve adherence, the
metals to be joined and the brazing filler metal had to be kept free of oxides and the filler metal had to have a lower
melting point, and, furthermore, that a given filler metal would not necessarily adhere to all metals. From these
basic requirements, brazing grew into a craft whose practitioners were well versed in what to do and what not to do
in order to produce sound joints. Just as the technique of brazing developed empirically, so did the lower-melting
point filler metals? Workers first used lead and tin solders as well as silver and copper-arsenic ores, which were
readily available and had low melting points. Later, the alloy brass was developed and found to be more desirable
for joining copper, silver, and steel structures, because it provided higher-strength joints and could withstand higher
temperatures. Early silversmiths, probably wanting to produce white solder joints for aesthetic reasons, melted
brass and silver together and found it to have an even lower melting point than brass, good adherence, and better
corrosion resistance. Although innumerable combinations of silver, copper, and zinc subsequently evolved,
primarily to meet melting-point requirements, these silver-brasses, brass, and lead-tin alloys were essentially the
only brazing and soldering filler materials available for generations.
MATERIALS AND METHODS

Brazing is a joining process wherein metals are bonded together using a filler metal with a melting
(liquidus) temperature greater than 450 °C (840 °F), but lower than the melting temperature of the base metal.
Filler metals are generally alloys of silver (Ag), aluminum (Al), gold (Au), copper (Cu), cobalt (Co) or nickel (Ni).
Difference between Soldering, Welding, Brazing: The joining techniques of soldering, welding, and brazing
have many similarities; however, each process has its own characteristics and specific indications for use.
Generally, the criteria for selecting one process over the other depend on the physical and economic requirements
of the base metals and/or end-use of the assembly being joined. As brazing soldering does not involve the melting
of the base metals. However, the filler metal used has a lower melting point (often referred to as liquidus) than that
of brazing filler metals (below approximately 840° F, or 450° C) and chemical fluxes must be used to facilitate
joining. In soldering operations, Heat may be applied in a number of ways, including the use of soldering irons,
torches, ultrasonic welding equipment, and resistance welding apparatus, infrared heaters, or specialized ovens
Kerosene: Kerosene is a liquid mixture of chemicals produced from the distillation of crude oil. In the UK,
kerosene is also known as paraffin and home heating oil. The word kerosene comes from the Greek word _keros®,
meaning _wax‘. Kerosene is a major component (> 60%) of aviation (jet) fuels is used for —oill central heating
systems and can be used as a cleaning agent or solvent. Approximately 7% million tons of kerosene was used in the
UK in 2005.
Blower: Most manufacturing plants use fans and blowers for ventilation and for industrial processes that need an
air flow. Fan systems are essential to keep manufacturing processes working, and consist of a fan, an electric
motor, a drive system, ducts or piping, flow control devices, and air conditioning equipment (filters, cooling coils,
heat exchangers, etc.). Fans, blowers and compressors are differentiated by the method used to move the air, and by
the system pressure they must operate against. The American Society of Mechanical Engineers (ASME) uses the
specific ratio, which is the ratio of the discharge pressure over the suction pressure, to define fans, blowers and
compressors
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Table 1: Difference between Fans, Blowers and Compressors (Ganasean)
Equipment Specific Ratio Pressure rise (mmWg)
Fans uptol.11 1136
Blowers 1.11t0 1.20 1136 -2066
Compressors more than 1.20 -
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Fig-1 Line Diagram of Brazing Fig-2 Assembled View of Brazing
Design consideration: Acetylene production and filling plants shall be designed, constructed and operated to
standards and procedures to ensure the maximum integrity of the equipment and safety for personnel. Design and
construction of plant and equipment shall be in accordance with the Machinery Directive 89/392/EC, the Pressure
Equipment Directive (PED) 97/23/EC and the Explosion Protection Directive (ATEX) Directive 94/9/EC. Safety
devices shall be provided on the system to ensure that pressures, temperatures, flow levels, etc are kept within safe
limits. The equipment should be designed, equipped, operated and maintained in such a way that during normal
conditions of operation:-
* Air or oxygen entering the equipment is prevented.
* Under-pressure shall be eliminated to prevent the above.
* The air content does not exceed 2 % by vol. in acetylene containing parts.
* Air or acetylene/air mixtures shall be safely eliminated by purging, both before and after maintenance.
* Excessive rise of pressure and temperature shall be prevented.
Calcium carbide: Calcium carbide, CaC2 when pure, is transparent and colorless, with a specific gravity of 2.22
At 1800C. It may be prepared in the laboratory by the thermal decomposition under Vacuum of pure calcium cyan
amide in the presence of carbon to produce absolutely white Calcium carbide. Pure CaC2 is variety, and the general
properties of calcium carbide have been determined by extrapolation from values obtained on high - purity
commercial carbide. Commercial calcium carbide varies in colour from Steel-grey to reddish brown, depending on
Impurities and the method of manufacture. It is made from lime and coke in the electric Furnace at temperature of
2200 - 2500°C, using large amount of electric power.
Electrical Conductivity: The electrical conductivity of the system CaO-CaC, was determined by all at 20°C, and
the resulting curve indicates a falling conductivity form calcium carbide. To that of lime, the two minims with
abscissas at 75 and 38% CaC2 correspond to the two eutectics formed by CaC,CaO with CaC, and with CaO
whereas the maximum occurs at about the composition of the Compound CaC,Cao. The electrical conductivity of
this compound is indicated to be about 0.30-Cm-1.
Hardness: The hardness curve for the CaC2-CaCo system was determined by the monotron method, in which the
load required to press a diamond indenter a standard depth into the specimen in a measure a generally rising
hardness from that of calcium carbide to that of lime, with smooth maxima at 70 and 36% CaC2 (corresponding to
the eutectics) and a minimum at about 50% CaC2. This composition again indicated the presence of the compound
CaC2Cao which had a hardness of 12.5 kg and hardness for CaC2 of 5.5 kgs was indicated by extrapolation of the
curve. Commercial 80% carbide has hardness by 30-80 Bhn.
Thermal Properties: The theoretical heat of formation of calcium carbide based on the heats of reaction of CaO,
Co, and CaC2 has been calculated as 111.3 kcal/gm-mole for 100% CaC2 the latent heat of Fusion is reported as
120 cal/gm and the average specific heat between 0 and 20000C as 0.28 cal/gm. For other grades of carbide this
data must be corrected with regard to the lime and impurities content. At 250C, the heat content is given as H 298 =
- 14,500 + 1200 gal/mole.
Reaction with Water: This is one of the most important the chemical reactions of calcium carbide, it is highly
reactions of exothermic and is the source of most of the acetylene used in the industry. The reaction equation is
given below: -

CaC2 +2H 20 C2H2 + Ca (OH) 2 + 29.2 Kcal
With a deficiency of water or in the presence of partially slacked carbide, the following reaction occurs.
CaC2 + (CA (OH) 2 C2H2 + 2CaO0.
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The reaction proceeds slowly at ambient temperature but at about 100 - 120°C it is complete in  3-4 days. At still
higher temperatures (above about 150°C) the generated acetylene partially decomposes to form acetylene polymers
which coat the carbide Particles a slow or stop the reactions.
Reaction with Nitrogen: Another important reactions of calcium carbide is that with nitrogen which produces
Cyanamid according to the following equation: -
CaC2+ N2 —CaCN2 + C + 70.7 keal

The product which contains about 10% carbon plus the impurities originally present in the carbide is a grey black
sintered mass known as industrial Cyanamid. The reaction is carried out at 1000- 12000F by passing nitrogen
through more or less finely crushed carbide heated Electrically to initiate the reactions as the reaction in strongly
exothermic it proceeds b itself after the initial reaction.
ADVANTAGES
e Cost of fuel is low.
Less space occupation.
No need of oxygen cylinder.
Suitable for semi-skilled operators also.
Simple in design.
It produces a clean joint without the need for secondary finishing.
Brazing also produces less thermal distortion than welding due to the uniform heating of a brazed piece.
Brazing can be coated or clad for protective purposes.
Finally brazing is easily adapted to mass production and it is easy to automate because the individual process
parameters are less sensitive to variation.
APPLICATIONS
It is used in Radiator works.
It is used in Pipe fittings.
It is used in joining carbide tips on tool shank.
It is used in Heat exchanger parts fabrication.
It is used in Pressure vessel manufacturing.
It is used in Jewellery applications.
It is used in joining electrical parts.
It is used in Fabrication of sheet metal jobs.
CONCLUSION

The project carried out by us made an impressing task in the field of cost of brazing process is very less.
So, the joining of metals is easy and trouble free. This project has also reduced the cost involved in the concern.
Project has been designed to perform the entire requirement task which has also been provided.
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