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PROJECT REPORT

STUDY OF QUALITY EQUIPMENTS

· Battery Charger

· Inclinometer

OBJECTIVE
As a summer trainee, I was given the task to study the quality equipments used in Tata Motors. I studied two items namely, Battery Charger and Inclinometer. I collected the various details of these items. I had to construct a Request for Quotation (RFQ) sheet that is given to the suppliers.

BATTERY CHARGER

DEFINITION-A battery charger is a device used to put energy into a   secondary cell or (rechargeable) battery by forcing an electric current through it.

BATTERY CHARGER IN DETAIL-A battery charger is a device used to put energy into a cell or (rechargeable) battery by forcing an electric current through it.

The charge current depends upon the technology and capacity of the battery being charged. For example, the current that should be applied to recharge a 12 V car battery will be very different from the current for a mobile phone battery.

Types of battery chargers
Simple
A simple charger works by connecting a constant DC power source to the battery being charged. The simple charger does not alter its output based on time or the charge on the battery. This simplicity means that a simple charger is inexpensive, but there is a tradeoff in quality. Typically, a simple charger takes longer to charge a battery to prevent severe over-charging. Even so, a battery left in a simple charger for too long will be weakened or destroyed due to over-charging.

Trickle
A trickle charger is a kind of simple charger that charges the battery slowly, at the self-discharge rate. A trickle charger is the slowest kind of battery charger. A battery can be left in a trickle charger indefinitely. Leaving a battery in a trickle charger keeps the battery "topped up" but never over-charges.

Timer-based
The output of a timer charger is terminated after a pre-determined time. Timer chargers were the most common type for high-capacity Ni-Cd cells in the late 1990s for example (low-capacity consumer Ni-Cd cells were typically charged with a simple charger).

Often a timer charger and set of batteries could be bought as a bundle and the charger time was set to suit those batteries. If batteries of lower capacity were charged then they would be overcharged, and if batteries of higher capacity were charged they would be only partly charged. With the trend for battery technology to increase capacity year on year, an old timer charger would only partly charge the newer batteries.

Timer based chargers also had the drawback that charging batteries that were not fully discharged, even if those batteries were of the correct capacity for the particular timed charger, would result in over-charging.

Intelligent
Output current depends upon the battery's state. An intelligent charger may monitor the battery's voltage, temperature and/or time under charge to determine the optimum charge current at that instant. Charging is terminated when a combination of the voltage, temperature and/or time indicates that the battery is fully charged.

For Ni-Cd and NiMH batteries, the voltage across the battery increases slowly during the charging process, until the battery is fully charged. After that, the voltage decreases, which indicates to an intelligent charger that the battery is fully charged. Such chargers are often labeled as a ΔV, or "delta-V," charger, indicating that they monitor the voltage change.

A typical intelligent charger fast-charges a battery up to about 85% of its maximum capacity in less than an hour, then switches to trickle charging, which takes several hours to top off the battery to its full capacity.

Fast
Fast chargers make use of control circuitry in the batteries being charged to rapidly charge the batteries without damaging the cells' elements. Most such chargers have a cooling fan to help keep the temperature of the cells under control. Most are also capable of acting as a standard overnight charger if used with standard NiMH cells that do not have the special control circuitry. Some fast chargers, such as those made by Energizer, can fast-charge any NiMH battery even if it does not have the control circuit.

Pulse
Some chargers use pulse technology in which a pulse is fed to the battery. This DC pulse has a strictly controlled rise time, shape, pulse width, pulse repetition rate (frequency) and amplitude. This technology is said to work with any size, voltage, capacity or chemistry of batteries, including automotive and valve-regulated batteries.

Several kinds of pulse charging are patented.

Some chargers use pulses to check the current battery state when the charger is first connected, then use constant current charging during fast charging, then use pulse charging as a kind of trickle charging to maintain the charge.

Some chargers use "negative pulse charging", also called "reflex charging" or "burp charging" . Such chargers use both positive and brief negative current pulses. Such chargers don't work any better than pulse chargers that only use positive pulses.

Inductive
Inductive battery chargers use electromagnetic induction to charge batteries. A charging station sends electromagnetic energy through inductive coupling to an electrical device, which stores the energy in the batteries. This is achieved without the need for metal contacts between the charger and the battery. It is commonly used in electric toothbrushes, and other devices used in bathrooms, because there is no risk of electrocution.

Charge rate
This is often denoted as C and signifies a charge or discharge rate equal to the capacity of a battery divided by 1 hour. For example C for a 1600 mAh battery would be 1600 mA (or 1.6 amps). 2C is twice this rate and 1/2C is half the rate.
Applications
Since a battery charger is intended to be connected to a battery, it may not have voltage regulation or filtering of the DC voltage output. Battery chargers equipped with both voltage regulation and filtering may be identified as battery eliminator
Prolonging battery life
Many rumors circulate about the best practices to prolong battery life. What practices are best depend on the type of battery. It is rumored that Nickel-based cells, such as NiMH and NiCd, need to be fully discharged before each charge, or else the battery loses capacity over time in a phenomenon known as memory effect. However, this is only partially accurate: nickel alloy cells can be charged at any point throughout their discharge cycle--they do not have to be fully discharged. Memory effect should instead be prevented by fully discharging the battery once a month (once every 30 charges). This extends the life of the battery since memory effect is prevented while avoiding full charge cycles which are known to be hard on all types of dry-cell batteries, eventually resulting in a permanent decrease in battery capacity.

	REQUIRMENT-BATTERY CHARGER

	

	A battery charger is a device used to put energy into secondary cell or (rechargeable) battery by forcing an electric current through it.
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	TECHNICAL DATA SHEET

	

	MODEL-; 5030 BATTERY CHARGER

	SI NO
	Criteria
	Requirment

	1
	Input voltage 
	103 to 127 Vac

	2
	Frequency
	60 Hz

	3
	Operating Temp
	0 to 50˚c

	5
	Storage Temp
	(-40 to +80˚c)

	6
	Size
	3.65"*5"*9.25"

	7
	Weight
	1 lb approx(0.45 kg)

	8
	Terminal type
	3 pins connector

	9
	Output Voltage
	14.75±0.15Vdc

	10
	Output current
	100 to 750 ma

	11
	Company Name
	HydroLynx

	 
	Phone no.
	(916) 374-1800

	 
	e-mail
	hydro@hydrolynx.com

	 
	Fax
	(916) 374-1877


	MODEL-; DKP-121 Battery Charger

	SI NO
	Criteria
	Unit
	Requirment

	1
	Weight
	grm
	800

	2
	Hight
	mm
	116

	3
	Depth
	mm
	80

	4
	Width
	mm
	82

	5
	Output Voltage
	V-DC
	13.7

	6
	Output Current
	Amp
	0.5

	7
	Input Power
	Watt
	15

	8
	Input Voltage
	V-ac
	170 to 277

	9
	Efficiency
	%
	56

	9
	Frequency
	Hz
	45-65

	10
	Storage Temp
	˚c
	(-40 to +85)

	11
	Elec. Connection
	  -
	Screw Terminal

	12
	Connection current 
	Amp
	25

	13
	Terminal Width
	  mm2
	2.5

	14
	Company Name
	DATAKOM Electronics Ltd

	 
	Phone no.
	-2164668370

	 
	e-mail
	datakom@datakom.com


	MODEL-: 965 Battery Charger

	SI NO
	Criteria
	Requirment

	1
	Weight
	3.3 kg

	2
	Hight
	23.5 cm

	3
	Depth
	12.7 cm

	4
	Width
	33.7 cm

	5
	Storage Temp
	5 to 60ºc

	6
	Max Humidity
	95%

	7
	Pollution Degree
	2

	8
	Charging Temp
	0 to 45ºc

	9
	Battery Recharge Time
	16 hour

	10
	Warranty
	one year

	11
	Battery Capacity
	4 amp-hour

	12
	Company Name
	Telydyne Isco limited

	13
	Phone no.
	(800) 228-4373

	14
	Fax
	(402) 465 3001

	15
	e-mail
	iscoservice@teledyne.com


INCLINOMETERS

DEFINITION- An inclinometer or clinometer is an instrument for measuring angles of slope (or tilt), elevation or inclination of an object with respect to gravity.
DETAILED DEFINITION-
Inclinometer

An inclinometer or clinometer is an instrument for measuring angles of slope (or tilt), elevation or inclination of an object with respect to gravity. It is also known as a tilt meter, tilt indicator, slope alert, slope gauge, gradient meter, gradiometer, level gauge, level meter, declinometer, and pitch & roll indicator. Clinometers measure both inclines (positive slopes, as seen by an observer looking upwards) and declines (negative slopes, as seen by an observer looking downward).

In aircraft, the "ball" in 

coordinator" 
turn coordinators
 or 

and bank indicator" 
turn and bank indicators
 is sometimes referred to as an inclinometer.

History
Early inclinometers include examples such as Well's inclinometer, the essential parts of which are a flat side, or base, on which it stands, and a hollow disk just half filled with some heavy liquid. The glass face of the disk is surrounded by a graduated scale that marks the angle at which the surface of the liquid stands, with reference to the flat base. The line 0.—0. being parallel to the base, when the liquid stands on that line, the flat side is horizontal; the line 90.—90. being perpendicular to the base, when the liquid stands on that line, the flat side is perpendicular or plumb. Intervening angles are marked, and, with the aid of simple conversion tables, the instrument indicates the rate of fall per set distance of horizontal measurement, and set distance of the sloping line.

Accuracy







Inclinometer designed to enable indirect fire capability with a 

machine gun" 
Vickers machine gun
 circa 1918

Certain highly sensitive electronic inclinometer sensors can achieve an output resolution to 0.001 degrees - depending on the technology and angle range, it may be limited to 0.01º. An inclinometer sensor's true or absolute accuracy (which is the combined total error), however, is a combination of initial sets of sensor zero offset and sensitivity, sensor linearity, hysteresis, repeatability, and the temperature drifts of zero and sensitivity - electronic inclinometers accuracy can typically range from .01º to ±2º depending on the sensor and situation. Typically in room ambient conditions the accuracy is limited to the sensor linearity specification.

 Sensor technology


sensor" 
Tilt sensors
 and inclinometers generate an 

 horizon" 
artificial horizon
 and measure angular tilt with respect to this horizon. They are used in cameras, aircraft flight controls, automobile security systems, and speciality switches and are also used for platform leveling, boom angle indication, indeed anywhere tilt requires measuring.

Important specifications to consider when searching for tilt sensors and inclinometers are the tilt angle range and number of axes (which are usually, but not always, orthogonal). The tilt angle range is the range of desired linear output.

Common sensor technologies for tilt sensors and inclinometers are accelerometer, Liquid Capacitive, electrolytic, gas bubble in liquid, and pendulum.

Tilt sensor technology has also been implemented in video games. Yoshi's Universal Gravitation and Kirby Tilt 'n' Tumble are both built around a tilt sensor mechanism, which is built into the cartridge. The PlayStation 3 and Wii game controllers also use tilt as a means to play video games.

Inclinometers are also used in 

engineering" 
civil engineering
, for example to measure the inclination of land to be built upon.

Some inclinometers provide an electronic interface based on CAN (Controller Area Network). In addition, those inclinometers may support the standardized CANopen profile .In this case, these inclinometers are compatible and partly interchangeable.
 Uses

        Inclinometers are used for:

· Determining latitude using Polaris (in the Northern Hemisphere) or the two stars of the constellation Crux (in the Southern Hemisphere).

· Determining the angle of the Earth's magnetic field with respect to the horizontal plane.

· Showing a deviation from the true vertical or horizontal.

· Surveying, to measure an angle of inclination or elevation.

· Alerting an equipment operator that it may tip over.

· Measuring angles of elevation, slope, or incline, e.g. of an embankment.

· Measuring slight differences in slopes, particularly for geophysics. Such inclinometers are, for instance, used for monitoring volcanoes, or for measuring the depth and rate of landslide movement.

· Measuring movements in walls or the ground in civil engineering projects.

· Determining the dip of beds or strata, or the slope of an embankment or cutting; a kind of plumb level.

· Some automotive safety systems.

Indicating pitch and roll of vehicles, nautical craft, and aircraft. See 

 coordinator" 
turn coordinator
 and 
· 
indicator" 
slip indicator
.

· Monitoring the boom angle of cranes and material handlers.

· Measuring the "look angle" of a satellite antenna towards a satellite.

· Measuring the slope angle of a tape or chain during distance measurement.

· Measuring the height of a building, tree, or other feature using a vertical angle and a distance (determined by taping or pacing), using trigonometry.

· Measuring the angle of drilling in well logging.

Measuring the 
· 
(watercraft)" 
list
 of a ship in still water and the roll in rough water.

· Measuring steepness of a ski slope.

Measuring the orientation of 
· 
 (mathematics)" 
planes
 and lineations in rocks, in combination with a compass, in structural geology.

· Measuring Range of Motion in the joints of the body

· Measuring the angles of elevation to, and ultimately computing the altitudes of, many things otherwise inaccessible for direct measurement.
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Digital inclinometer
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Compass inclinometer
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Inclinometer

	REQUIRMENT-INCLINOMETER

	

	 We have a requirement of the inclinometer for the measurement of the caster angle , the maximum accuracy of inclinometer is 0.1°to 0.2° is require.

	An inclinometer is an instrument for measuring angles of slope (or tilt) elevation or inclination of an object with respect to gravity
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	TECHNICAL DATA SHEET

	

	SI NO
	Criteria
	Models name

	
	
	

	 
	 
	LD2M D.I.
	PRO360 D.I.
	PRO360L D.I.
	Mini PRO D.I.
	NS-5/DM G2-X

	1
	Accuracy
	0.05"
	0.1" 
	±0.2"
	±0.2"
	±0.01"

	2
	Measuring Range
	±30
	0-360"
	0-360"
	0-360"
	0-360"

	3
	Resolution
	0.01"
	0.01"
	0.1"
	0.1"
	0.001"

	4
	Operating Temp
	0-45"c
	(-5to50"c)
	0-50"c
	0-45"c
	(-40to+85")

	5
	Response Time
	<10 sec
	0.3 sec
	1.0sec
	1.0sec
	2 sec

	6
	Power Supply
	Built in Li-Ion 3.7v
	9v(battery)
	lithium 3v
	lithium 3v
	30 volt

	7
	Battery Life
	100 hours
	500 hours
	2000 hours
	2000 hours
	        -

	8
	Weight
	250 grm
	320 grm
	350 grm
	120 grm
	320 grm

	9
	Size
	115*62*29mm
	95*70*35mm
	150*60*32mm
	51*51*33mm
	80*70*46mm

	10
	LCD
	128*64 pixles
	105"74 pixles
	          -
	          -
	          -

	11
	Auto Shut off
	2 minute
	          -
	5 minute
	5 minute
	         -


	TECHNICAL DATA SHEET

	

	SI NO
	Criteria
	Requirment
	Supplier remarks 

	1
	Model 
	Supplier comments
	 

	2
	Make 
	Supplier comments
	 

	3
	Accuracy
	0.1° to 0.2°
	 

	4
	Measuring Range
	0 to 360°
	 

	5
	Resolution
	0.1°
	 

	6
	Power Supply
	Supplier comments
	 

	7
	Battery Life
	20 hour
	 

	8
	Weight
	Supplier comments
	 

	9
	Size
	Supplier comments
	 

	10
	Automatic Switch Off
	 After 6 minute
	 

	11
	Audible Alarm
	Beeps at 0° and 90°
	 

	12
	Settling Time
	 4 sec
	 

	13
	Low Battery Indicator
	Yes
	 

	14
	lead time
	Supplier comments
	 

	15
	warrenty
	Supplier comments
	 

	16
	calibration 
	Supplier comments
	 

	17
	training
	Supplier comments
	 

	18
	manual
	Supplier comments
	 

	19
	safety feature
	Supplier comments
	 

	20
	Contact person name
	Supplier comments
	 

	21
	Contact e-mail
	Supplier comments
	 

	22
	Contact phone number 
	Supplier comments
	 

	23
	Sensitivity 
	Supplier comments
	 

	24
	Serviceability
	Supplier comments
	 

	25
	Maintainability
	Supplier comments
	 

	26
	 
	 
	 

	27
	other feature
	 
	 


CONCLUSION

It has been a thorough working experience for me at TATA Motors and the conducive and cordial atmosphere at TATA Motors has given me an opportunity to imbibe the values, which the organization has developed over the years. It was a very good learning experience as well.
I got to see the assembly of various HCBS buses that one sees on road. Seeing a bus being built from scratch was a very novel and exciting experience. I also got an opportunity to interact with the people responsible for building the bus and got a fair idea of the hard work, planning and effort that goes into building these vehicles. I also understood the value of having an efficient material handling system and a facility that compliments it. 

I also realized the importance of the Kanban system for supplies from the local vendors, which was ultimately implemented on line.

The Kaizen Event made me think creatively and emphasized the point that no matter how well the system is managed there is still ample scope for improvement. I was not only involved in devising better ways but also seeing my ideas to fruition.
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