   PSG POLYTECHNIC COLLEGE
	  	(GOVT.AIDED AUTONOMOUS INSTITUTION & 9001:2000 CERTIFIED)
PEELAMEDU
COIMBATORE-641004
[image: ]


		

  DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
ADVANCED INDUSTRIAL TRAINING 
		REPORT

SUBMITTED BY,
P.GOMATHI                                        (09E009)
G.UMA LAXMI                                     (09E036)
KESSANG DOMA LEPCHA                (09E040)

                     LETTER OF TRANSMITTAL

                                                                      DEEE II (R),                                                                                                                                                                                                         
                                                                      PSG Polytechnic College,
                                                                      Peelamedu,
 To                                                                 Coimbatore-04.
       Mr.G.K.GOVINDARAJ,
       Head of the department,
       Department Of EEE,
       PSG Polytechnic College,	
         Coimbatore-04.

 Respected Sir,
                 The  following  report  is  on the  PRINTED  CIRCUIT    BOARDS , COIL  WINDING  AND  CABLES,  learnt  by  us,  during  our  “Advanced  Industrial  Training”,  undergone  at  VASANTHA  ADVANCED  SYSTEMS , ONDIPUDUR , COIMBATORE-16.        	
                                                                                Yours faithfully,
                                                                          P.Gomathi    (09E009)
                                                                      G.Uma Laxmi   (09E036)
                                                     Kessang Doma Lepcha    (09E040)


ACKNOWLEDGEMENT

                            This report briefly explains about the printed circuit boards (PCB), coil winding and cables learnt during our advanced industrial training which has been undergone by us at Vasantha Advanced Systems.
                            This training report has been written by us as a part of the course requirement of advanced industrial training as per our second year syllabus curriculum.
                            This report has proved to be an overall extremely learning experience. We are thankful to our course instructor Mrs.S.SASIKALA for providing us this opportunity to undergo a training which has been a light of experience for us.
                            We are also thankful to the head of the Vasantha Advanced Systems who gave us the permission to undergo the training in their company. And also the company staffs who helped us in learning about their products. 
                           This report was not only a source of encouragement, but also made us possible to gain the practical knowledge. We admit that there may be limitations but we have given this report our best.  





COMPANY PROFILE
VASANTHA ADVANCED SYSTEMS
PROFILE
                        Vasantha Advanced systems is a sterling company incepted in the year 1995 with a passion to serve the electronics community by manufacturing micro controlled based electronic controllers, assembling high quality Printed Circuit Boards (PCB) and Coils. 
                      To meet the ever expanding needs of the customers they are ventured into development of Embedded Products, Coil winding and Wiring Harness. 
                       Their commitment to innovation by implementing cutting edge technology has made them stay at the top in the market. The growth of their company is due to emphasis on enduring quality and strict adherence to delivery within stipulated timeframe. 
                     They arrive at “Total customer satisfaction” which is a prime factor for success of a business, through delivering products of international quality at competitive pricing.

MOTTO
To absolutely meet the needs of our valued customers and be a” Source to resource”
VISION 
· Absolute quality
· Single source solutions
· Highly Competitive pricing
· Commitment to delivery schedule
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                                                                   ADVANCED INDUSTRIAL TRAINING REPORT
BASIC INFORMATION
	            Company Name:    
	
VASANTHA ADVANCED SYSTEMS  


	                Business Type:
	Manufacturer  

	    Product/Service (We Sell):
	
PCB Assembly, Coil Assembly, Wiring Harness Assy, Electrical Control Panel Assy,  Micro Controller Based Products, New Developments,  

	             
          Number of Employees:                        
	
101 - 500 People 

	AliExpress.com Store: 
	


TRADE & MARKET
	                        Main market:
	North America
South America 
Eastern Europe
Mid East
Western Europe


	                  Main Customers:
	
ELGI,PRICOL,EFD,L&T,Indian Railways,PREMIER   
EVOLVICS,GE,BEML,BHEL


	             Total Annual Sales
                                 Volume:

	US$1 Million - US$2.5 Million  

	              Export Percentage:
	21% - 30%  

	
    Total Annual Purchase 
                                Volume:
	 
Below US$1 Million  


 
FACTORY INFORMATION
	          
                             Factory  
                    Size (Sq.meters):

	       1,000-3,000 square meters  

	              Factory Location:
	     On Trichy Road, Near Textool  

	
                              QA/QC:
	
     In House  

	
       Number of Production  
                                     Lines:
	
     5  

	
   Number of R&D Staff:
	
     11 - 20 People  

	
       Number of QC Staff:
	
     5 - 10 People  

	
 Management Certification:
	
     ISO 9001:2000  

	
        Contract 
               Manufacturing:     
	
     
OEM Service Offered   Design Service Offered   Buyer Label Offered  
















PRODUCTS
	[bookmark: 1]Vasantha-Electronic Manufacturing Services 
                                     For the emerging potentials in Electronic manufacturing service vasantha is equipped with latest equipments and competent people who can make things happen. They are sourcing electronic components both from India and abroad. Solder the components using wave soldering/SMD soldering with high reliability. The PCBs are tested using various test jigs.

                                   Vasantha advanced systems provides PCB Assembly to a wide range of customers within a variety of industries, whether you require full turnkey solution from design to despatch as a finished product or simply to supplement your manufacturing capability. 
	



	 

		[bookmark: 2]Vasantha-Microcontroller based Products 
Vasantha Manufactures Microcontroller based Counters, Controllers, and Timers based on Customer Requirements. They have in-house R&D facilities, where they design and develop the products as per requirement of the customers.
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	[bookmark: 3]Vasantha-Products for Railways
With well Established Infrastructure, facilities and technology the vasantha manufacture and supply variety of 
Products to Southern Railways. 
· Fail safe Timers 
· Hooter Assembly 
· QN1 Coil Assembly 
· QNA1 Coil Assembly 
· Universal Axial Counter
· Panel Track Indicator
· QB3 Coil Assembly
· LED Signal
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		[bookmark: 4]Vasantha-Coil Winding
            Vasantha has a wide focus over coil winding, for coils in the various applications like Automotives, Pneumatics, Textiles, Telecommunication applications and variety of Industrials needs 
            Vasantha manufacturer’s variety of high quality coils according to the customer needs and satisfaction. Automatic coil winding machines and latest test equipments are used for winding and testing of coils.
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	[bookmark: 5]Vasantha-Wiring Harness 
             Vasantha in the field of Wiring Harness has a well established setup for manufacturing highly reliable wiring harness based on customer requirements.

The Engineering Capabilities for Wiring Harness In -House capability to process different types of wiring Harness. Designing of Test jigs and Fixtures to test wiring Harness. 
Currently they manufacture wire harnesses for a variety of industries including Automobiles, Machineries, Railways, Fuel pump wiring harnesses etc,
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.

	VASANTHA SPECIALISE IN THE FOLLOWING: 
· Surface Mount & Assembly
· Mixed  technology Printed Circuit Boards single ,double sided &SMD Assembly
· Specialists in automated in large volumes 
· Fast & efficient response to enquiries
· Build from free issue or competitively procured parts
· Delivered short lead –times when required
· Full 100% quality assured inspection
· Imports of components
· Automatic dual wave soldering using no clean flux with lead free soldering. 
Dual wave capability for mixed technology/double sided boards
· Full functional test or 100% visual inspection through digital presenter



	 













CHAPTER-I
	CABLES	
1.1 CABLES:
A cable is a two or more wires running side by side and bonded, twisted or braided together to form a single assembly. Any current-carrying conductor, including a cable, radiates an electromagnetic field. A large, strong rope or chain, of considerable length, used to retain a vessel at anchor, and for other purposes. It is made of hemp, of steel wire, or of iron links.Cables are used to connect one network device to other or to connect two or more computers to share printer, scanner etc. 
[image: http://blog.quadriga.com/htdocs/quadriga/wordpress/wp-content/uploads/2009/08/computer-cables-big.jpg]
                                                     Fig.1.1 various types of cables

1.2 TYPES OF CABLES:
· Mechanic cable
· Electrical cable      
· Optical cable
· Electric cable   
· Power cable
1.2.1 Mechanic cable:
            In mechanic cables, otherwise known as wire ropes, are used for lifting, hauling and towing or conveying force through tension.
1.2.2 Electrical cable:
In electrical engineering cables are used to carry electric currents.
1.2.3 Optical cable:
            An optical cable contains one or more optical fibers in a protective jacket that supports the fibers.
1.2.4 Electric cables:
            Electric cables discussed here are mainly meant for installation in buildings and industrial sites. For power transmission at distances greater than a few kilometers see high voltage cable, power cables and HVDC.
1.2.5 Power cable:
            A power cable is an assembly of two or more electrical conductors, usually held together with an overall sheath. The assembly is used for transmission of electrical power. Power cables may be installed as permanent wiring within buildings, buried in the ground, run overhead, or exposed.
1.2 FUNCTIONS OF CABLES:
· In building construction, electrical cable jacket material is a potential source of fuel for fires.
·  To limit the spread of fire along cable jacketing, one may use cable coating materials or one may use cables with jacketing that is inherently fire retardant. 
·  The plastic covering on some metal clad cables may be stripped off at installation to reduce the fuel source for accidental fires
1.4 APPLICATION:
                                                                             Fig.1.4.Application
· [image: http://upload.wikimedia.org/wikipedia/commons/thumb/a/a2/ElectricWireOnReel.JPG/150px-ElectricWireOnReel.JPG]Audiovisual cable 
· Bicycle cable 
· Communications cable 
· Computer cable 
· Mechanical cable 
· Submersible cable 
· Wire rope (wire cable) 




                                            CHAPTER-2
COIL WINDING

2.1 COIL WINDING SECTION:
· Different types of coil winding are done.
· Coil winding is done by using the automatic coil winding machine.
· In the automatic winding machine programs are made for the automatic work.
· Programs are made depending upon the cage of the wire and the no of turns to the done.
· Programs are made depending upon the ,
1. The cage of the wire
2. No of turns 
3. Clock wise or anti clock wise
4. From right to left or left to right
5. Speed of the winding

CUSTOMERS:
· Pricol
· Trident
· Janatics
· Bajaj

2.2 AUTOMATIC COIL WINDING MACHINE:
Automatic coil winding machine units are specifically designed for high volume production of coils.

[image: ] 
This is the coil winder, produced by ACE Equipment. It is ideal for making small or complex inductive, multi sectional, transmission, and WWR coils, as well as transformers. It has a compact design, yet has a lot of power as it is capable of reaching speeds up to 9000 revolutions per minute.
This unit is fully programmable and its digital control console makes for easy operation. Speed is adjusted in percentages. We don’t have to stop the machine to make adjustments to the speed, so you can maintain high levels of production while preserving fine craftsmanship
The user will be able to program wire pitch in increments of .01 mm. The machine can hold up to 95 programs in memory; each program can hold up to nine sections as well as nine taps. It could wind clockwise and counterclockwise.
It has a sophisticated braking mechanism designed to safeguard the machinery as well as the coils being produced. Although it had a programmable double brake, the manual brake can be engaged in case one needs to make a sudden stop in production. Furthermore, it is able to stop automatically if a wire is broken whole being wound.
Dimensions for this coil winding machine measure at 425 x 350 x 620 mm. Bobbin diameter is 80 mm. It can wind wire diameters of .02 – .80 mm.

2.3 PRODUCTS:
2.3.1 COIL ASSEMBLY:
[image: ]
WINDING PROCEDURE:
· First the winding is done in the bobbin by using the automatic winding machine.
· The end connecting wires are taken from the wire of the coil winding and the insulation sleeves are cut according to the length and are fixed.
· The wires are then fully enclosed with the insulation tape.
· The ends of the wires are then soldered.
· The resistance ratings are checked and then they are packed.
· For coil assembly the resistance value should be 18.5 to 21.5ohm.
· The size is very small.



2.3.2 ASSEMBLY WINDING:
· There are two types
1. Primary
2. Secondary
· Primary has only one winding and only two leads
· Secondary has two windings.

[image: ]
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PROCEDURE:
· First a winding is done.
· Then a insulation is provided by means of the insulation tape and the second winding is made on it. It has four leads.
· For both the types the sleeves are cut according to the length of the end wires and are placed in it.
· Then the tinning process is done by means of the tinning bath.
·  Then the coils are taken for Inner Diameter (ID) and Outer Diameter (OD) checking by means of   ID tool and vernier caliper.
· Then the resistance value is checked by using ohm meter.
· For primary, it is between 20.5 to 30.5ohm.
· For secondary, it is between 34.5 to 40.5ohm.


2.3.3 JANATICS COIL:
· In this type, there are two types of coils.
· The procedure same for both.
1. 30 watts coil
2. 60 watts coil


[image: ][image: ]








                        30wats                                                     60watts
PROCEDURE:
· The winding is made in the bobbin.
· Then the resistance value is checked.
· The cables with soldered ends are connected to these end wires and they are connected together and soldering is done on it.
· Now again the resistance value is checked by means of the cable ends on the free side.
· Now the coil placed inside a cylindrical cup which is of silver coated, with its cable out side.
· The covering plate is placed on the top and are pressed using the pressing machine.
· The cover plate consists of the product number.
· When the coil is taken for testing the desired current and voltage rating and rated in a report in accordance with the product number.
· The resistance value is again checked at the last.
· For 30 watts, resistance value is 630 to 660ohm
· For 60 watts, resistance value is 930 to 960ohm
· Then the quality checking (Q/C).
· Then the packing work is done.


2.4 ELECTRONIC CONTROL UNIT: 
The electronic unit controls the winding machine. The standard control unit consists of 40x2 LCD to display alphanumeric characters, 10 keys for data entry and three plug-in type connector for interfacing with the mechanical winding unit. This modularity enables any unskilled operator to simply replace the control unit in any part of the world in case of any fault ensuring minimum down time.









CHAPTER 3
PRINTED CIRCUIT BOARD

3.1 PRINTED CIRCUIT BOARD:
A printed circuit board, or PCB, is used to mechanically support and electrically connect electronic components using conductive pathways, tracks or signal traces etched from copper sheets laminated onto a non-conductive substrate. It is also referred to as printed wiring board (PWB) or etched wiring board. A PCB populated with electronic components is a printed circuit assembly (PCA), also known as a printed circuit board assembly (PCBA).
[image: ]
Fig 3.1 Printed Circuit Board
PCBs are inexpensive, and can be highly reliable. They require much more layout effort and higher initial cost than either wire wrap or point-to-point construction, but are much cheaper and faster for high-volume production; the production and soldering of PCBs can be done by totally automated equipment. Much of the electronics industry's PCB design, assembly, and quality control needs are set by standards that are published by the IPC organization. 
3.2 MANUFACTURING:

3.2.1 Materials:
Conducting layers are typically made of thin copper foil. Insulating layers dielectric are typically laminated together with epoxy resin prepreg. The board is typically coated with a solder mask that is green in color. Other colors that are normally available are blue and red. 
Thermal expansion is an important consideration especially with BGA and naked die technologies, and glass fiber offers the best dimensional stability. Typical density of a raw PCB (an average amount of traces, holes, and vials, with no components) is 2.15g / cm3.
3.2.2 Patterning (etching):
	The vast majority of printed circuit boards are made by bonding a layer of copper over the entire substrate, sometimes on both sides, then removing unwanted copper after applying a temporary mask leaving only the desired copper traces. 
A few PCBs are made by adding traces to the bare substrate (or a substrate with a very thin layer of copper) usually by a complex process of multiple electroplating steps.There are three common "subtractive" methods (methods that remove copper) used for the production of printed circuit boards:
1. Silk screen printing 
2. Photoengraving 
3. PCB milling 

3.2.3 Photoengraving:
The photoengraving process uses a mask or photomask combined with chemical etching to subtract the copper areas from the circuit board substrate. The photomask is created with a photoplotter which takes the design from a CAD PCB software program. Lower resolution photomasks are sometimes created with the use of a laser printer using a transparency.
[image: ]
Fig 3.2 Flowchart for manufacturing PCB
3.2.4 Drilling:
Holes through a PCB are typically drilled with tiny drill bits made of solid tungsten carbide. The drilling is performed by automated drilling machines with placement controlled by a drill tape or drill file. These computer-generated files are also called numerically controlled drill (NCD) files or "Exelon files". The drill file describes the location and size of each drilled hole. These holes are often filled with annular rings (hollow rivets) to create vias. Vias allow the electrical and thermal connection of conductors on opposite sides of the PCB.
When very small vias are required, drilling with mechanical bits is costly because of high rates of wear and breakage. In this case, the vias may be evaporated by lasers. Laser-drilled vias typically have an inferior surface finish inside the hole. These holes are called micro vias.
3.2.5 Lamination:
Some PCBs have trace layers inside the PCB and are called multi-layer PCBs. These are formed by bonding together separately etched thin boards.
[image: ]
Fig 3.2.4 Fabrication Layers of PCB
3.2.6 Solder resist:
Areas that should not be soldered may be covered with a polymer solder resist (solder mask) coating. The solder resist prevents solder from bridging between conductors and creating short circuits. Solder resist also provides some protection from the environment. Solder resist is typically 20-30 microns thick.

3.2.7 Screen printing:
Line art and text may be printed onto the outer surfaces of a PCB by screen printing. When space permits, the screen print text can indicate component designators, switch setting requirements, test points, and other features helpful in assembling, testing, and servicing the circuit board.
[image: ]
Fig 3.2.6 Screen Printing on PCB
Screen print is also known as the silk screen, or, in one sided PCBs, the red print.
3.2.8 TESTING:
BAREBOARD TEST: 
                     Unpopulated circuit boards are subjected to a bare board test 
where each circuit connection (as defined in a net list) is verified as correct 
on the finished circuit board.
BED OF NAILSTESTER:
 In high volume circuit board production, a bed of nails tester or fixture is used to make contact with the copper lands or holes on one or both sides of the board to facilitate testing. Computers are used to control the electrical testing unit to send a small current through each contact point on the bed of nails and verify that such current can be detected on the appropriate contact points. 
FLYING PROBE TEST:
For small to medium volume production runs, a flying probe tester is used to check electrical contacts. These flying probes employ moving heads to make contact with the copper lands and holes to validate the electrical connectivity of the board being tested.
CT SCANNING:
Another method for testing is industrial CT scanning, which can generate a
 3D rendering of the board along with 2D image slices and can show details 
such a soldered paths and connections.





3.2.9 PRINTED CIRCUIT ASSEMBLY:
                                    [image: ]
                                                            Fig 3.2.9 printed assembly
Printed circuit assembly
After the printed circuit board (PCB) is completed, electronic components must be attached to form a functional printed circuit assembly, or PCA (sometimes called a "printed circuit board assembly" PCBA).
 In through-hole construction, component leads are inserted in holes. In surface-mount construction, the components are placed on pads or lands on the outer surfaces of the PCB. In both kinds of construction, component leads are electrically and mechanically fixed to the board with a molten metal solder.
After the board has been populated it may be tested in a variety of ways:
· While the power is off, visual inspection, automated optical                      
· inspection. PCB component placement, soldering, and inspection are commonly used to maintain quality control in this stage of PCB manufacturing.
· While the power is off, analog signature analysis, power-off testing.
· While the power is on, in-circuit test, where physical measurements (i.e. voltage, frequency) can be done.
· While the power is on, functional test, just checking if the PCB does what it had been designed for.
             To facilitate these tests, PCBs may be designed with extra pads to 
make temporary connections. Sometimes these pads must be isolated with 
 resistors. The in-circuit test may also exercise boundary scan test features 
of some components. In-circuit test systems may also be used to program 
nonvolatile memory components on the board.
                    In boundary scan testing, test circuits integrated into various 
ICs on the board form temporary connections between the PCB traces to 
test that the ICs are mounted correctly. Boundary scan testing requires that 
all the ICs to be tested use a standard test configuration procedure, the most 
common one being the Joint Test Action Group (JTAG) standard. The 
JTAG test architecture provides a means to test interconnects between 
integrated circuits on a board without using physical test probes. JTAG tool 
vendors provide various types of stimulus and sophisticated algorithms, not 
only to detect the failing nets, but also to isolate the faults to specific nets, 
devices, and pins.
When boards fail the test, technicians may desolder and replace failed 
components, a task known as rework.

Protection and packaging
        1.PCBs intended for extreme environments often have a conformal coating, 
which is applied by dipping or spraying after the components have been 
soldered. 
         2.The coat prevents corrosion and leakage currents or shorting due 
to condensation. The earliest conformal coats were wax; modern conformal 
coats are usually dips of dilute solutions of silicone rubber, polyurethane, 
acrylic, or epoxy. 
         3.Another technique for applying a conformal coating is for 
plastic to be sputtered onto the PCB in a vacuum chamber. The chief 
disadvantage of conformal coatings is that servicing of the board is rendered 
extremely difficult. 
        4.Many assembled PCBs are static sensitive, and therefore must be 
placed in antistatic bags during transport. When handling these boards, the 
user must be grounded (earthed).
        5. Improper handling techniques might transmit an accumulated static 
charge through the board, damaging or destroying components. Even bare 
boards are sometimes static sensitive.
         
3.3 WAVE SOLDERING
Wave soldering is a large-scale soldering process by which electronic components are soldered to a printed circuit board (PCB) to form an electronic assembly. The process uses a tank to hold a quantity of molten solder; the components are inserted into or placed on the PCB and the loaded PCB is passed across a pumped wave or waterfall of solder. 
The solder wets the exposed metallic areas of the board (those not protected with solder mask, a protective coating that prevents the solder from bridging between connections), creating a reliable mechanical and electrical connection. The process is much faster and can create a higher quality product than manual soldering of components.
Wave soldering is used for both through-hole printed circuit assemblies, and surface mount. In the latter case, the components are glued by the placement equipment onto the printed circuit board surface before being run through the molten solder wave.
As through-hole components have been largely replaced by surface mount components, wave soldering has been supplanted by reflow soldering methods in many large-scale electronics applications. However, there is still significant wave soldering where SMT is not suitable (e.g. large power devices ad high pin count connectors), or where simple through-hole technology prevails (certain major appliances).



3.4 WAVE SOLDERING MACHINE.
[image: ]
There are many types of wave solder machines, however the basic components and principles of these machines are the same. A standard wave solder machine consists of three zones: the preheating zone, the fluxing zone, and the soldering zone. 
An additional fourth zone, cleaning, is used depending on the type of flux applied. The basic equipment used during the process is a conveyor that moves the PCB through the different zones, a pan of solder used in the soldering process, a pump that produces the actual wave, the sprayer for the flux and the preheating pad. The solder is usually a mixture of metals.
 A typical solder has the chemical makeup of 50% tin, 49.5% lead, and 0.5% antimony. There are three types of waves: normal wave, a medium speed, long leads used for horizontal soldering; cascade wave, high speed, short leads, used for inclined soldering; and flat wave with extenders; medium to high speeds, long leads that is used for horizontal soldering.
 PROCESS CHARACTERISTICS
The following are characteristics of the wave soldering process:
1.The solder connection is very reliable and also a clean connection
2.The process is automated
3.The process reuses the flux and solder that is left over
4.It does require inspection, some touch ups, and also testing
5.The productivity and efficiency is increased
3.4.1  Fluxing
The PCB first enters the fluxing zone, a fluxer applies flux to the underside of the board. Three types of fluxers are used: spray fluxers, foam fluxers, and rotary fluxers (least common).
 Spray fluxer:   Some spray fluxers consist of a robotic arm which travels from side to side while spraying a fine mist of flux onto the bottom side of the board. Other spray fluxers consist of a stationary bar with a series of 
nozzles that spray a fine mist. Some systems will then use compressed air to remove excess flux or to completely remove flux from some areas.
Foam fluxer:
The foam fluxer consists of a tank of flux into which a plastic cylinder with tiny holes is immersed; this is sometimes called a "stone". 
The plastic cylinder is covered with a metal chimney. Air is passed through this cylinder which causes flux foam to rise up the chimney, forming a cascading head of foam. As the PCB passes over the foam head, flux is applied to the PCB.
For either flux application method, precise control of flux quantities are required. Too little flux will cause poor joints, while too much flux may cause cosmetic, cleanliness, or other problems. An air knife, can be used ensure flux is evenly applied to the bottom of the circuit board and remove excess flux. Also the types of flux affect the end result. There are two types of flux, corrosive and noncorrosive. Noncorrosive flux requires precleaning and is used when low acidity is required. Corrosive flux is quick and requires little precleaning, but has a higher acidity.[1]
Preheating:
Once fluxed, the PCB enters the preheating zone. The preheating zone consists of convection heaters which blow hot air onto the PCB to increase its temperature. For thicker or densely populated PCBs, an upper preheater might be used. The upper preheater is usually an infrared heater.
Preheating is necessary to activate the flux, and to remove any flux carrier solvents. Preheating is also necessary to prevent thermal shock. Thermal shock occurs when a PCB is suddenly exposed to the high temperature of the molten solder wave.
3.4.2 Soldering:
The tank of molten solder has a pattern of standing waves (or, in some cases, intermittent waves) on its surface. When the PCB is moved over this tank, the solder waves contact the bottom of the board, and stick to the solder pads and component leads via surface tension. Precise control of wave height is required to ensure solder is applied to all areas but does not splash to the top of the board or other undesired areas. This process is sometimes performed in an inert nitrogen (N2) atmosphere to increase the quality of the joints. The presence of N2 also reduces oxidization known as solder dross.
Solder dross, its reduction and elimination, is a growing industry concern as lead soldering is being replaced by lead-free alternatives at significantly higher cost. Dross eliminators are entering the market and may hold some solutions for this concern.
Cleaning: Some types of flux, called "no-clean" fluxes, do not require cleaning; their residues are benign after the soldering process. Others, however, require a cleaning stage, in which the PCB is washed with solvents and/or deionized water to remove flux residue.


3.4.3 Finish and Quality:
Quality depends on proper temperatures when heating and on properly treated surfaces.
	Defect
	Possible causes
	Effects

	Cracks
	Mechanical Stress
	Loss of Conductivity

	Cavities
	Contaminated surface 
Lack of flux Insufficient preheating
	Reduction in strength 
Poor conductivity

	Wrong solder thickness
	Wrong solder temperature 
Wrong conveyor speed
	Susceptible to stress 
Too thin for current load Undesired bridging between paths

	Poor Conductor
	Contaminated solder
	Product Failures



3.4.4 Geometrical Possibilities
The typical range of the wire diameter used in wave soldering is about 0.01 in, but the feasible range is from 0.001 in to 0.1 in. The PC board is usually anywhere from about 2 in to 10 in. But it also has a much larger feasible range of about 0.5 in to 600 in.
3.4.5 Process monitoring: 
  Due to the precise requirements needed for wave soldering, the soldering equipment must be closely monitored. Common tests include visually inspecting boards for signs of problems such as: bridging- if the wave is too high or too low then the board will not make proper contact with the wave and it can lead to undesirable bridging, causing short circuits. Ventilation does not affect the boards' quality, but if the ventilation in the machine is poor, the fumes from the flux as it goes through the pre-heat can lead to a fire, in which case a foam or powder extinguisher should be used. 
Solder sticks to the board and causes streaking. Quality assurance often includes a resistance test, to make sure no flux or other deposits cause conduction between traces, halide content tests to check for proper flux activation, and others. In modern equipment, virtually all control of the process is computerized, with little human interaction needed to monitor and adjust the equipment.
Some defects may occur during the soldering process. Cracks occur due to mechanical stress and can cause loss of conductivity. Cavities, also known as porosity, is caused from either contaminated surfaces, lack of flux, or insufficient heating. Decrease in strength and conductivity is the result. If the wrong solder thickness is produced, the product may be susceptible to stress, or too thin for the load placed upon it. This can be caused by the wrong temperature being used or wrong conveyor speed.



3.4.6 Fixtures:
The printed circuit board with through-hole components on top of the board and/or surface mount components glued on the bottom side are sometimes placed on a fixture. The fixture is a fiberglass composite or titanium frame with openings exposing the components to be soldered. Wave solder fixtures are required for PCBs where bottom side components cannot be exposed to the solder, or the board is either too small or has a non rectangular shape and cannot be 'picked up' by the titanium fingers. The fixtures can also be used to incorporate clamping and alignment devices designed to hold components in place and prevent 'lifting' of the components as the leads hit the wave, whilst ensuring correct vertical alignment. In some cases fixtures are also used to reduce changeover time by having fixtures of the same width for different assemblies. This way no changes are needed for the conveyor of the wave solder. The fixture is then placed on a conveyor which will carry the PCB through the machine. The conveyor consists of titanium fingers. Titanium is used because solder will not adhere to this metal.4
3.5 EFFECTS OF WAVE SOLDERING
 3.5.1 Defects
Cracks in the solder can occur and are usually caused by stress on the solder and can cause a loss of conductivity. Cavities, pores in the solder, can be caused by contaminated surfaces, insufficient flux, and insufficient preheating. Cavities can reduce strength and conductivity. Improper solder temperature or conveyor speed can cause an undesired thickness. If the solder is too thin, then it is susceptible to stress and may not support the required load. If it is too thick, then unwanted shorts and bridging can occur. Poor conduction in the solder can be caused by contaminated solder and can cause the product to be dysfunctional.
3.5.2 Excess heat
Excess heat can cause the circuit board to delaminate, become brittle, and become warped. Excess heat can also damage components that are sensitive to heat.
3.5.3 Effects of cooling rate
It is important that the PCBs be allowed to cool at a reasonable rate. If they are cooled too fast, then the PCB can become warped and the solder can be compromised. On the other hand if the PCB is allowed to cool too slowly, then the PCB can become brittle and some components may be damaged by heat. The PCB should be cooled by either a fine water spray or air cooled to decrease the amount of damage to the board.[2]











                                                 CHAPTER 4
                                             WIRING HARNESS
4.1 INTRODUTION:
         This section is well set up with motorized terminal applicator, lug-operated semi automatic applicators, cutting and stripping machines, toggle presses and soldering section.  This is besides harnessing boards, harness testers and push- pull meters.Miracle Cables is always focused in Manufacturing Quality Wire harness for wide range Industries.

                                            [image: http://1.imimg.com/data/O/Z/MY-601423/electronics-wire-harness_250x250.jpg]
                                        Fig 4.1 wiring harness

4.2 TYPES OF WIRING HARNESS:
· Automotive wiring harness
·  Four wheeler wiring harness
· Two wheeler wiring harness
· Electrical wiring harness
· Customized wiring harness

4.3 AUTOMOTIVE WIRING HARNESS:
We are instrumental in offering our clients with a qualitative range of               Automotive Wiring Harness that are fabricated using the latest technology.
·  Competitively priced, our range includes all types of automotive electrical cables and automotive electrical wires.
· To cater to the varied requirements of our clients in an effective manner, we offer customization of our Automotive Wiring Harness, as per the requirements of our clients.


[image: http://2.imimg.com/data2/YU/BM/MY-/products-500x500.jpg]
                                                                      
Fig 4.3 Automotive wiring harness

4.4  FOUR WHEELER WIRING HARNESS:

· The group manufactures four wheeler wiring harnesses for the entire cross-section of the automotive industry from passenger cars to commercial vehicles.
· We offer wiring harness for four wheeler.
·  The range of four wheeler wiring harness consists of components from the Worlds leading manufacturers.

                          [image: Four Wheeler Wiring Harness]                                    

                                   Fig 4.4 Four wheeler wiring harness 

4.5  TWO WHEELER WIRING HARNESS:

· They are engaged in manufacturing, supplying and exporting wiring harnesses for the electrical parts of two wheelers.            
· These harnesses are used to connect various automotive parts to the battery.
· These are designed for working under adverse conditions and can sustain heavy loads.
· Fabricated in compliance with international standards, our range is durable, reliable, flexible and temperature & heat resistant. We also provide customization as per the requirement of client.
[image: http://2.imimg.com/data2/DG/UN/MY-303648/wiring-harness-for-2-wheeler-500x500.jpg]

                               	Fig 4.5 Two wheeler wiring harness




4.6 [image: http://2.imimg.com/data2/JG/YL/MY-2286954/wiring-harnesses-500x500.jpg] ELECTRICAL WIRING HARNESS:



                                           

                        Fig 4.6 Electrical wiring harness
· We bring forth for our clients a wide range of Electrical Wiring Harness that consists of electrical cable assemblies and wire harnesses. 
· These are manufactured according to the specifications of our clients. 


4.7 CUSTOMIZED WIRING HARNESS:
· We are specialized in manufacturing customized wiring harness. 
·  For this, we have a special designing unit and our skilled research and development professionals. These can be customized according to the needs of the clients.
·  And, also provides error free connection of the wires and are reasonable. 


                                                        
[image: http://2.imimg.com/data2/LN/ED/HELLOTD-1889733/wire-harness-500x500.jpg]

Fig 4.7 Customized wiring harness
4.8  APPLICATION:

· For the enhanced working of the lifts we manufacture electric wire harness. They are specially prepared for all types of buildings and in all types of controllers. 
· It is configured on the basis of floor height, overhead, length in M/C room and distance from the duct, with these details a harness for the entire building can be built.
· It also used for Freezers, Air Conditioners, Panel Boards, UPS Wiring Systems.These wire rolls are an essential part of various automobiles including three wheelers, four wheelers, tractors and other heavy commercial vehicles.
· These are used in power and signal transmission in industrial electronic interconnection. It consists of power cable with flexible metal in package cable set, while cable, wire and connector fitting could be selected as per industry specific requirement.
·  Our range is available in free length, fixture whip type, cable assembly type and many others. 
· The range of wiring harness, which finds wide application in various industries such as automobiles, machineries, railways and fuel pump industries. 
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