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School of Automotive skills
Session: 2021-22 {Summer Semester)
B. Voc. Program, 1%t Semester,

End-Sem. Examination

Course Code: AUT1101 Time: 2 Hours
Course Name: Automotive Power Train, Chassis & Suspension Max. Narks: 50
Instruction:

1. Answer all questions from section -- A, each question carries One mark.
2. Answer all questions from section — B, each question carries Four marks.

3. Answer all questions from section — C, each question carries Six marks.

Section - A ,
10X01 = 10 Marks
1. Full form of ECU is...
a) Engine control unit c) Electrical controf unit
b} Electronic connection unit d) Electric connection unit

2. When piston is at BDC, the volume contained in the cylinder above the top of the
piston is called...
a) Swept volume c) Total cylinder volume
b) Clearance volume d) None of these
3. Hydraulic braking system works on the principle of ...
a) Pascal's law c) Botha&b
b) Gas law d) None of the above.
4. The correct flow of poWer through a drive train is:
a) Engine- gearbox- clutch- differential- propeller shaft- axle- wheels.
b} Engine- propeller shaft- gearbox- axle- clutch- differential- wheels
¢) Engine- clutch- gearbox- propeller shaft- axle- differential, wheels

d) Engine- clutch- gearbox- propeller shaft- differential- axle- wheels.

5. Which one is not a part of disc brake system?

a) Caliper ¢) Drum
b) Brake pad d) All of the above
8. In a four stroke engine the working cycle completes in...
a) One revolution of crankshaft c) three revolution of crankshaft
b) Two revolution of crankshaft d) All of the above
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In a diesel engine, the function of a fuel injector is to:
a) Mix the air and fuel c} Spray atomized fuel in the cylinder
b) Ignite the air-fuel mixture d) Provide flame for ignition

The motion of the camshaft is transferred to the valves through. ..

a) Rocker arm ¢} Spring
b) Piston d) Bearing
The purpose of hydraulic fluid in braking system is to...
a) Flow c)Botha &b

b) Multiply the force applied by driver using Pascal’s law d) Repair the pipeline

Full form of Cl engine is...
a) Combustion ignition engine c¢) Compression ignition engine
b) Controlled ignition engine d) None of these

Section - B
04X04 = 16 Marks
Write down different parts of suspension system.
Between 2-stroke and 4- stroke petrol engine, which one generates more power in
single cycle and how?
Explain hydraulic braking system.
Define IC engine? Explain the working of Otto cycle.
Section - C

‘ 04X06 = 24 Marks
Explain the process of power transfer from engine to wheels.
Explain Suspension system of a vehicle.
Explain All wheel drive vehicle with the help of a diagram.
Explain ABS and its components.
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School of Automotive skills
Session: 2021-22 (Summer Semester)
B. Voc. Program, 15! Semester,

End-Sem. Examination

Course Code: AUT1101 Time: 2 Hours
Course Name: Automotive Power Train, Chassis & Suspension Max. Marks: 50
Instruction:

1. Answer all questions from section — A, each question carries One mark.
2. Answer all questions from section — B, each question carries Four marks.

3. Answer all questions from section — C, each question carries Six marks.

Section — A
10X01 = 10 Marks
1. Fullform of ECU is...
a) Engine control unit ¢) Electrical control unit
b) Electronic connection unit d) Electric connection unit

2. When piston is at BDC, the volume contained in the cylinder above the top of the
piston is called...
a) Swept volume ¢) Total cylinder volume
b) Clearance volume d) None of these

3. Hydraulic braking system works on the principle of...

a) Pascal’s law c) Botha&b

b) Gas law d) None of the above.
4. The correct flow of power through a drive train is:

a) Engine- gearbox- clutch- differential- propeller shaft- axle- wheels.

b) Engine- propeller shaft- gearbox- axle- clutch- differential- wheels

¢} Engine- clutch- gearbox- propeller shaft- axle- differential, wheels

d) Engine- clutch- gearbox- propeller shaft- differential- axle- wheels.

5. Which one is not a part of disc brake system?

a) Caliper ¢) Drum
b) Brake pad d) All of the above
6. In a four stroke engine the working cycle completes in...
a) One revolution of crankshaft c) three revolution of crankshaft
b) Two revolution of crankshaft d) All of the above
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7. In a diesel engine, the function of a fuel injector is to:
a) Mix the air and fuel ¢) Spray atomized fuel in the cylinder
b) lgnite the air-fuel mixture - d) Provide flame for ignition

8. The motion of the camshaft is transferred to the valves through. ..

a) Rocker arm ¢) Spring
b) Piston d) Bearing
9. The purpose of hydraulic fluid in braking system is to...
a) Flow c)Botha&hb

b) Multiply the force applied by driver using Pascal’s law d) Repair the
pipeline

10. Full form of Cl engine is...
a} Combustion ignition engine ¢) Compression ignition engine

b) Controlled ignition engine d) None of these

Section - B
04X04 = 16 Marks

11. Write down different parts of suspension system.
Ans. The following parts are of suspension system:

o Shock Absorber

e Strut

e Suspension arm

¢ Suspension frame

e Stabilizer Bar
12. Between 2-stroke and 4- stroke petrol engine, which one generates more power in

single cycle and how?
Ans. The 2 stroke engine generates more power as it completes one cycle in one
revolution of crankshaft.
Though there will be more loss in terms of pollution, mechanical and others.
13. Explain hydraulic braking system.
Ans.

* Hydraulic brake works on Pascal law.

+ Pascal law- Pascal's law is a principle of fluid mechanics that states that a pressure
change occurring anywhere in a confined incompressible fluid is transmitted
throughout the fluid such that the same change occurs everywhere,

* Hydraulic Braking System is the System Which used Hydraulic Fluid to build up the
pressure for Braking Action.
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. Hydraulic Braking System is the System Which used Hydraulic Fluid to build up the
pressure for Braking Action.

14, Define IC engine? Explain the working of Otto cycle.

Ans. An IC engine is an internal combustion engine. The otto cycle is an constant
volume cycle, in the which the cycle completes in four process.

Suction

Compression

Fower

Call R

Exhaust

Section—-C
04X06 = 24 Marks
15. Explain the process of power transfer from engine to wheels.
Ans. The power generates in the engine.
s The power then goes into flywheel
« Then the power according to the engagement of the clutch goes into the
transmission system
e Then according to the selection gear the power into the differential in FWD.
o Then in case of RWD the power fist goes into propeller shaft then into differential.
« Then after differential the power goes into the drive axles.
e Then finally the power goes into the wheels.
16. Explain Suspension system of a vehicle.

- Ans. [t prevents the vehicle body & frame from road shocks.

« |t gives stability of the vehicle.

. It reacts like a safe guard of passenger and goods from road shocks.
« [t gives cushioning effect.

« |t provides comfort.

17. Explain All wheel drive vehicle with the help of a diagram.

Page 30f 6



BHARTIYA SKILL DEVELOPMENT UNIVERSITY
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18. Explain ABS and its components.

Ans. An anti-lock braking system or anti-skid braking system (ABS) is an automobile
safety system that allows the wheels on a motor vehicle to maintain tractive contact
with the road surface according to driver inputs while braking, preventing the wheels

from locking up (ceasing rotation) and avoiding uncontrolled skidding.

ABS generally offers improved vehicle control and decreases stopping distances on
dry and slippery surfaces; however, on loose gravel or snow-covered surfaces, ABS
can significantly increase braking distance, although still improving vehicle steering

control.
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School of Automotive skills
Session: 2021-22 (Summer Semester)
B. Voc. Program, 1%t Semester,

End-Sem. Examination

Course Code: AUT1101 Time: 2 Hours
Course Name: Automotive Power Train, Chassis & Suspension Max. Marks: 50
Instruction:

1. Answer all questions from section — A, each question carries one mark.
2. Answer all questions from section — B, each question cairies Four marks.

3. Answer all questions from section — C, each question carries Six marks.

Section — A
_ 10X01 = 10 Marks
1. The main function of crankshaft is to:
a) Control the exhaust gas c) Cools the intake airto a
b} Convert reciprocating suitable temperature
motion into rotatory motion. d) Operates valve
2. The full form of BDC is:
a) Bottom dead center ~ ¢) Both dead center
b) Bottom direct center d) All of the above
3. The petrol engines are also known as:
a) Spark ignition (S.1) engines ¢) Steam engines
b) Compression ignition (C.1} d) None of the above.
engines

4. The correct flow of power through a drive train is:
| a) Engine- gearbox- clutch- differential- propelier shaft- axle- wheels.
b) Engine- propeller shaft- gearbox- axle- clutch- differential- wheels
¢) Engine- clutch- gearbox- propeller shaft- axle- differential, wheels

d) Engine- clutch- gearbox- propeller shaft- differential- axle- wheels.

o

The petrol engine works on:
a) Otto cycle
b} Diesel cycle
c) Carnot cycle
d) Rankine cycle
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6.

7.

10.

11.
12.
13.
14.

15.

16.
17.
18.

The connecting rod is connected to the piston by. ..

a) Cap bolt ¢) Ball bearing
b) Gudgeon pin d) Screw
The function of a spark plug is to:
a) Mix the air and fuel ¢) Spray atomized fuel in the cylinder
b} Ignite the air-fuel mixture d) Provide flame for ignition

Which one is not a part of drum brake?

a) Drum c) Brake shoe
b) Caliper d) Brake Cylinder
The purpose of break bleeding is to...
a} Remove the air from pipeline c)Botha&hb
b) Fill the brake fluid in the pipeline d) Repair the pipeline
A gear assembly, which converts the rotational motion into linear motion is called. ..
a) Spurgear ¢} Rack & pinion
b) Helical gear d) Worm gear
Section - B

. 04X04 = 16 Marks
Write any six differences between 2-stroke and 4- stroke petrol engine.
What is the suspension system? Explain the function of suspension system.
Explain the functions of clutch.
What are the various safety practices that must be followed in an automobile
workshop? |
Section—-C
04X06 = 24 Marks
What is the role of a technician in workshop? Explain the procedure of general
service of a vehicle.
Explain single plate aﬁd multi-plate clutch system.
Explain the PV diagram of otto and diesel cycle.
Explain Hydraulic braking system.
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School of Automotive skills
Session: 2021-22 (Summer Semester)
B. Voc. Program, 1% Semester,

End-Sem. Examination

Course Code: AUT1T10M Time: 2 Hours
Course Name: Automotive Power Train, Chassis & Suspension Max. Marks: 50
Instruction:

1. Answer all questions from section — A, each question carries one mark.
2. Answer all questions from section — B, each question carries Four marks.

3. Answer all gquestions from section — C, each question carries Six marks.

Section - A
10X01 = 10 Marks

1. The main function of crankshaft is fo:

a)} Control the exhaust gas ¢} Cools the intake airto a
b} Convert reciprocating suitable temperature
motion into rotatory d} Operates valve
motion.
2. The full form of BDC is:
a) Bottom dead center ¢} Both dead center
b) Bottom direct center d} All of the above
3. The petrol engines are also known as:
a) Spark ignition (S.1) ¢) Steam engines
engines d)} None of the above.

b) Compression ignition (C.1)
engines
4. The correct flow of power through a drive train is:
a) Engine- gearbox- clutch- differential- propeller shaft- axle- wheels.
b) Engine- propeller shaft- gearbox- axle- clutch- differential- wheels
¢} Engine- clutch- gearbox- propeller shaft- axle- differential, wheels
d) Engine- clutch- gearbox- propeller shaft- differential- axle- wheels.

5. The petrol engine works on:
a) Otto cycle
b) Diesel cycle
¢) Carnot cycle
d) Rankine cycle
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6. The connecting rod is connected to the piston by...

a) Cap bolt ¢) Ball bearing
b) Gudgeon pin d) Screw
7. The function of a spark plug is to:
a) Mix the air and fuel c) Spray atomized fuel in the cylinder
b) Ignite the air-fuel mixture d) Provide flame for ignition

8. Which one is not a part of drum brake?

a) Prum ¢) Brake shoe
b) Caliper d)} Brake Cylinder
9. The purpose of break bleeding is to...
a) Remove the air from pipeline c)Botha&b
b) Fill the brake fluid in the pipeline d) Repair the pipeline
10. A gear assembly, which converts the rotational motion into linear motion is called. ..
a) Spur gear ¢) Rack & pinion
b) Helical gear d) Worm gear
. Section - B

04X04 = 16 Marks
11. Write any six differences between 2-stroke and 4- stroke petrol engine.
Ans.

When the cyw

:._;When the cycle is completed in one revolut[on of crankshaﬁ 1t i

-f:_.celled as 2- stroke cycle engme : -_:_.SU.’O.ke.Cy Fe *

2 One power stroke for each revolution of the crankshaft. One power s

4. The crankshaft is fully closed and also it is air tight. The crankshi

' 5 | ' Size of the flywheel is comparatively 'Isr.n”aile;_ - K o ; _""_-_'.Siz_e ef the. i
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Removal of exhaust gases comparatively difficult. Removal of ¢
qu'fcl_y' high speed g_hgines__are in .t'h:is:fy_p_e_.. o o . Ali speed typ

12. What is the suspension system? Explain the function of suspension system.
Ans. It prevents the vehicle body & frame from road shocks.

« It gives stability of the vehicle.
« |t reacts like a safe guard of passenger and goods from road shocks.
» It gives cushioning effect.

» It provides comfort.
13. Explain the functions of clutch.

Ans. The major function of clutch is to cut of the power from engine fo gearbox whenever

needed, it is also used for the smooth engagement of the gears.

14. What are the various safety practices that must be followed in an automobile
workshop? |
Ans. Follow 5S.
e Always wear safety.
¢ Follow SOP for every practical.
¢ Follow guidelines provided by trainers.

¢ Do not use flammable products near welding and grinding areas.

Section-C
04X06 = 24 Marks
15. What is the role of a technician in workshop? Explain the procedure of general
service of a vehicle.
Ans.
.« Perform basic care and maintenance, including changing oil, checking fluid levels,
and rotating tires.

»  Repair or replace worn parts, such as brake pads and wheel bearings.
+ Disassemble and reassemble parts of Automotive Vehicles.
« Use testing equipment to ensure that repairs and maintenance are effective

«  Explain to clients their automotive problems and the repairs done on their vehicles
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16. Explain single plate and multi-plate clutch system.
Ans.

As the name suggests smgle plate clutch conSISts «of a clutch plate whose ~ The multi Plate

both sides are coated with a tnctlonal material. .

Torque transmitting capacity is less. High torque tra:
:.__;.-Heat generatlon IS less S0 there IS no need of a cooimg medlum It is called i '_ '-_'j.Heat generat_iot
_;:f--;".-“dry clutches " o i_- elyn i - ' f;__r‘ned_ium_aqd red

The coefficient of friction is high. The coefficient
X Sihgle_._plate clutc’h_tised whet_e_:large radial space _ava_i'_lable_. eg. -'_I'__r:u:ck_s ,Cars = .Multip[e Disc Cll

 Mc otorcycle Scc

17. Explain the PV diagram of otto and diese! cycle.

Ans.

b R
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18. Explain Hydraulic braking system.
Ans.

Hydraulic Braking System is the System Which used Hydraulic Fluid to build up the

pressure for Braking Action.

Hydraulic Braking System is the System Which used Hydraulic Fluid to build up the

pressure for Braking Action.

Hydraulic brake works on Pascal [aw.

Pascal law- Pascal's law is a principle of fluid mechanics that states that a pressure
change occurring anywhere in a confined incompressible fluid is transmitted

throughout the fluid such that the same change occurs everywhere.
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o School of Automotive Skill
Session: 2021-22 (Summer Semester)
B. Voc., 15t Semester
End-Sem Examination
Course Code : AUT1102 Time :2Hour
Course Name: Automotive Wheel Care & Max. Marks : 50

Steering System

Instructions:
1. Answer all questions from section A, each question carries one mark.
2. Answer all questions from section B, each question carries two mark.

3. Answer all questions from section C, each question carries three mark.

Section — A
10X01 = 05 Marks
Q 1. What is the fuli form of TWIi?
a. Tread wear indicator. c. Tread worn indicator.
b. Tire wear indicator. d. Tire worn indicator.

Q 2. The main function of steering pump is:
a. To provide force. c. To provide torque.
b. To provide pressure. d. To provide load.

Q 3. During changing the tire on tire changer which type of liquid is applied on the tires to
reduce the wear & tear on the ply of tire:

a. Qil c. Kerosene.

b. Diesel. d. Tire iube.

Q 4. What is the best temperature to use summer tire?
a. Below +8°C. c. Above +7°C.
b. Above + 8°C. d. Below +7°C.

Q 5. Which mechanism is used for bead breaking in tire changer machine?
a. Electrical. ¢. Pneumatic.
b. Mechanical. d. None of these.

Q 6. Which type of plier is used to mount counter weight?

a. Pincers. c. Lineman’s pliers.
b. Needle nose pliers. d. Weight piier
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Q 7. Function of tread in a tire is:
a. To give better look. -¢. To give structural support.
b. To provide friction. ‘ d. To improve strength.

Q 8. Which equipment is used to balance wheel of the vehicles?
a. Tire changer. ¢c. Wheel balancer.
b. Wheel alignment, d. Tire inflator.

Q 9. What are the angles considered during wheel alignment?
a. Castor. c. Toe.
b. Camber. d. All of the above.

Q 10. Function of grooves in tyre is to:
a. Provide a better look. ¢. Give structural support.
b. Provide air or water flow. d. None of these.

Section — B
04X04 = 16 Marks

Q 1. What are the safety equipment used in wheel care section?

Q 2. Explain the role & responsibilities of a wheel care technician in an automotive workshop.

@ 3. Write briefly about requirement of good steering system.

Q 4. What are the difference between summer tire and winter tire?

Section ~ C
04X06 = 24 Marks

Q 1. Write briefly ahout the components of a steering system of an automobile.

Q 2. Explain Camber, Caster and Toe Angle with the heip of diagrams.
Q 3. What are the steps involved to ensure accurate wheel alignment measurement?

Q 4. What is Wheel Balancing? Also write the advantages of wheel balancing.
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School of Automotive SKkill

Session: 2021-22 (Summer Semester)

B. Voc., 15t Semester
End-Sem Examinaticn
Course Code : AUT1102 Time :2 Hour

Course Name: Automotive Wheel Care & Max. Marks : 50

Steering System

Instructions:
1. Answer all questions from section A, each guestion carries one mark.
2. Answer all questions from section B, each question carries two mark.

3. Answer all questions from section C, each question carries three mark.

Section — A
10X01 = 05 Marks
Q 1. What is the full form of TWI7?
a. Tread wear indicator. ¢. Tread worn indicafor.
b. Tire wear indicator. d. Tire worn indicator.

Q 2. The main function of steering pump is:
a. To provide force.
b. To provide pressure.

To provide torque.
To provide load.

o o

Q 3. During changing the tire on tire changer which type of liquid is applied on the tires to
reduce the wear & tear on the ply of tire:

a. Oil c. Kerosene.

h. Diesel. d. Tire lube.

Q 4. What is the best temperature to use summer tire?
a. Below +8°C. . c. Above +7°C,
b. Above + 8°C. d. Below +7°C.

Q 5. Which mechanism is used for bead breaking in tire changer machine?
a. Electrical. ¢. Pneumatic.
k. Mechanical. d. None of these.

Q 6. Which type of plier is used to mount counter weight?
a. Pincers. ¢. Lineman’s pliers.
b. Needle nose pliers. d. Weight plier
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Q 7. Function of tread in a tire is:
a. To give better look. c. Togive structural support.
b. To provide friction. d. To improve strength.

Q 8. Which equipment is used to balance wheel of the vehicles?
a. Tire changer. c. Wheel balancer.
b. Wheel alignment. d. Tire inflator.

Q 9. What are the angles considered during wheel alignment?
a. Castor. c. Toe.
b. Camber. d. All of the above.

Q 10. Function of grooves in tyre is to:
a. Provide a better look. c. Give structural support.
b. Provide air or water flow. d. None of these.

Section — B
04X04 = 16 Marks

Q 1. What are the safety equipment used in wheel care section?
Ans,_Safety glasses: If you are working in workshop, then you should always wear safety

glasses. Because some time stones dust particles available on wheel and when wheel is
rotating then it gone into your eyes so you must wear safety glasses with side protection.

Safety gloves: This type of glove can provide protection against some moderate concentrated
chemicals. The risk of cuts and abrasions also can be minimized by wearing gloves.

Helmet: Helmet will protect the user's head against: impact from objects falling from above, by
resisting and deflecting blows to the head

Safety shoes: A steel-toe boot is protective reinforcement in the toe which protects the foot
from falling objects or compression, usually combined with a mid-sole plate to protect against
punctures from below.

Q 2. Explain the role & responsibilities of a wheel care technician in an automotive workshop.

Ans. An automotive service technician (or auto mechanic) is someone who inspects,
maintains, repair and replace like tyre brake etc.

1. Test parts and systems to ensure they are working properly

Identify mechanical problems, often by using computerized diagnostic equipment
Follow checklists to ensure that all critical parts are examined

Perform basic care of tire rotations

Repair or replace worn parts, such as brake pads and wheel bearings
Disassemble and reassemble parts

Use testing equipment to ensure that repairs and maintenance are effective

e A L S <

Explain to clients their automotive problems and the repairs done on their vehicles.
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Q 3. Write briefly about requirement of good steering system.
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Ans. Following are the requirements of a good steering system:

Very accurate.

Easy to handle.

Provide directional stability.

Multiply the turning effort applied on the steering wheel by the driver.

Irreversible to a certain degree, so that the shocks of the road surface encountered by
the wheels are not transmitted to driver’s hands.

Ans.

P oo T w

Q 4. What are the difference between summer tire and winter tire?
Amns.

SUMMER TYRE WINTER TYRE

Designed to grip to smow
High agoupluning resistance and ite

Traction optimised for

wid tomperutures
Softer rubber /
wompoaund  Tme—e g

Compound remains
flexible und low
temperature

iess grooves

Greater epgunt
of sipes

Improved speot
& uyility More groaves
_ Designed to grip

show and ite
Wider

1] @ englinearing._world

Section—-C

04X06 = 24 Marks

Q 1. Write briefly about the components of a steering system of an automobile.
«  Ans. Steering Wheel

« Steering Column & Shaft

» Universal Joint

» Steering Gear Box

« Steering Pump

+ Linkage (Tie Road)

»  Rubber Bush
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Steering Wheel

*  Steering wheels are used in most modern vehicles iike buses, light and heavy trucks,
and tractors.

Steer_inq Column & Shaft

.+ The automotive steering columnis a device intended primarily for connecting
the steering wheel to the steering mechanism or transferring the driver's input torque
from the steering wheel.

Universal Joint
* Inmost cars with an intermediate steering shaft, there are two u-joint couplings.
* The top u-joint connects the intermediate shaft to the steering column.
* The lower u-joint connects the intermediate shaft to the steering rack.

Steering Gear Box

* The steering gearbox contains the gears that transmit the driver's steering inputs to
the steering linkage that turns the wheels, and it multiplies the driver's steering
changes so that the front wheels move more than the steering wheel.

Q 2. Explain Camber, Caster and Toe Angle with the help of diagrams.
Ans. Caster:

*. This angle shows the forward or backward slope of a line drawn through the upper and
lower steering pivot points, when viewed directly from the side of the vehicle.

» Also expressed in degrees, caster is measured by ‘comparing a line running through
the steering systemn’s upper and lower pivot points to a line drawn perpendicular to the
ground,”

Camber:

¢ This suspension angle shows how the tire angles away from 0 degrees vertical when
viewed from either the front or rear of the vehicle. Expressed in degrees, negative
camber means the top of the tire tilts toward the Centre of the vehicle, while positive
camber means the top of the tire tilts away from center.

e A visual cue for a camber problem is excessive tire wear on the inner or outermost
ribs.

Toe:

e lIdentifies the direction tires are pointed relative to the centerline of the vehicle, when
viewed from directly above. Toe can be expressed in either degrees or fractions of an
inch.

CASTER ANGLE CAMBER ANGLE TOE-OUT

!
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Q 3. What are the steps involved to ensure accurate wheel alignment measurement?
Answer:

Centre the vehicle on the alignment rack.
Push down on the front and rear bumper three times.
Install the alignment heads to the vehicle.
Select the program on the alignment equipment.
Compensate, level, and lock all of the alignment equipment.
Measure caster, camber & toe angles and record the same.
Compare the measurements to the specifications mentioned in the service manual.
As per the specifications, adjust the below as required:
a. Adjust turning angle.
b. Adjust front and rear camber as per the specs mentioned.
¢. Adjust the toe as the specs mentioned.
d. Lower the vehicle from the alignment rack.

N WM =

Q 4. What is Wheel Balancing? Also write the advantages of wheel balancing.
Ans. Step 1: Put safety first.

Before you can begin to do anything, make sure you are protected by wearing some safety
equipment. Make sure you are wearing steel toes boots, long pants, safety glasses or goggles,
and gloves,

Step 2: Ensure you have proper tires.

Make sure the tires that you have on the rims are good for the road. No cracks on the sidewall,
and to have at least (50%) of tread depth.

Step 3: Make sure you have no Centre caps and wheel weights.

Before mounting the wheel onto the machine, make sure you have your Centre caps off (if
you have them), and the old wheel weights from the previous balancing off. This is to ensure
that you get the most accurate resuits from the machine.

Step 4: Mount the wheel,

After you have done all the previous steps, you can now safely mount your wheel onto the
machine. Once it is on, double check 1o make sure that the wheel is snug tight

Step 5: Measure the wheel.

Once the wheel is on, the machine will want to know the size of the rim. You will have to
measure the height of the rim, as well as the width

Step 6: Select your vehicle.

Depending on the machine you're using, it may have a feature which allows you to choose
what type of vehicle this wheel will be going on so it can put the proper amount of road force
when it's being tested.

Step 7: Enter proper tire pressure accordingly to your vehicle specifications.

If you don’t do this before closing down the hood, it will ask you if you have done it or not to
be a reminder.

Step 8: Start.

Page b of 6
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Once you have measure your rims and have chosen the proper type of vehicle, you can simply
presses start or close the hood.

BHARTIYA SKILL DEVELOPMENT UNIVERSITY

Step 9: Install wheel weights.

Once the machine has finished testing the road force and balance the wheel, it will tell you
how much weight it wants and what side of the wheel.

Step 10: Rebalance.

Once you have install the wheel weights, you want to rebalance the wheel to make sure you
added the proper amount of the wheel weights, and at the proper spot of the rim it has asked.

Step 11: Finish up.

This means now your wheel is balanced.

A £

e
o
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o School of Automotive Skill
Session: 2021-22 {Summer Semester)

B. Voc., 1% Semester 7

End-Sem Examination
Course Code : AUT1102 Time :2 Hour
Course Name: Automotive Wheel Care & Max. Marks : 50

Steering System

Instructions:

1. Answer all questions from section A, each question carries one mark.
2. Answer all questions from section B, each question carries two mark.

3. Answer all questions from section C, each question carries three mark.

Section — A

Q 1. The main function of steering pump is:
a. To provide force. c. To provide torque.
b. To provide pressure. d. To provide load.

Q 2. During changing the tire on tire changer which type of liquid s applied on the tires to
reduce the wear & tear on the ply of tire:

a. Oil c. Kerosene.

b. Diesel d. Tire lube.

Q 3. What is the best temperature to use winter tire”?
a. Below +8°C. ¢c. Above +7°C.
b. Above + 8°C. d. Below +7°C.

Q 4. Which mechanism is used for turn table in tire changer machine?
a. Electrical. ¢. Pneumatic.
b. Mechanical. _ d. None of these.

Q 5. Which type of hammer is used to mounting tire on rim weight?
a. Ball hammer. ¢. Nose pin hammer.
b. Crow hammer. d. Mallet

Q 6. What is the full form of TWI1?
3. Tread wear indicator. c. Tread worn indicator.
b. Tire wear indicator. d. Tire worn indicator.
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Q 7. Function of tread in a tire is:
a. Tao give better look. ¢. To give structural suppott.
b. To provide friction. d. Toimprove strength.

G 8. Which equipment is used to change the alignment of the vehicles?
a. Tire changer. ¢. Wheel balancer.
b. Wheel alignment. d. Tire inflator.

Q 8. What are the angles considered when wheel is away/near to driver during wheel

alignment?
a. Castor. c. Toe.
b. Camber. d. All of the above.

Q 10. Function of grooves in tyre is to:
a. Provide a better look. c. Give structural support.
b. Provide air or water flow. d. None of these.

Section — B
04X04 = 16 Marks

Q 1. What are the safety equipment used in wheel care section?

Q 2. Explain the role & responsibilities of a wheel Alignment technician in an automotive
workshop.

Q 3. Write briefly about requirement of good steering system.

Q 4. What are the difference between hydraulic steering and electric steering system?

Section — C
04X06 = 24 Marks

Q 1. Write briefly about the components of a steering system of an automobile.

Q 2. Explain the causes of misaligned wheels and consequences in each case.
Q 3. What are the steps involved to ensure accurate wheel alignment measurement?

Q 4. What is Wheel alignment? Also write the advantages of wheel Alignment.
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School of Automotive Skill
Session: 2021-22 {Summer Semester)
B. Voc., 15t Semester
End-Sem Examination
Course Code : AUT1102 Time : 2 Hour

Course Name: Automotive Wheel Care & Max. Marks : 50

Steering System

Instructions:
1. Answer all questions from section A, each question carries one mark.
2. Answer all questions from section B, each question carries two mark.

3. Answer all questions from section C, each question carries three mark,

Section — A

Q 1. The main function of steering pump is:
a. To provide force. ¢. To provide torgue.
b. To provide pressure. d. To provide load.

Q 2. During changing the tire on tire changer which type of liquid is applied on the tires to
reduce the wear & tear on the ply of tire:

a. Oil ¢. Kerosene.

b. Diesel. d. Tire lube.

Q 3. What is the best temperature to use winter tire?
a. Below +8°C. c. Above +7°C.
b. Above + 8°C. d. Below +7°C.

Q 4. Which mechanism is used for turn table in tire changer machine?
a. Electrical. c. Pneumatic.
b. Mechanical ‘d. None of these.

Q 5. Which type of hammer is used to mounting tire on rim weight?
a. Ball hammer. ' ¢. Nose pin hammer.
b. Crow hammer. d. Mailet

Q 6. What is the full form of TWI?
a. Tread wear indicator. ¢. Tread worn indicator.
b. Tire wear indicator. d. Tire worn indicator.
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Q 7. Function of tread in a tire is:
a. To give better look. c. To give structural support.
b. To provide friction. d. To improve strength.

Q 8. Which equipment is used to change the alignment of the vehicles?
a. Tire changer. ¢c. Wheel balancer.
b. Wheel alignment. d. Tire inflator.

Q 9. What are the angles considered when wheel is away/near to driver during wheel

alignment?
a. Castor. c. Toe.
b. Camber. d. Al of the above.

Q 10. Function of grooves in tyre is to:
a. Provide a better look. ¢. Give structural support.
b. Provide air or water flow. d. None of these.

Section — B
04X04 = 16 Marks

Q 1. What are the safety equipment used in wheel care section?
Ans._Safety glasses: If you are working in workshop, then you should always wear safety

glasses. Because some time stones dust particles available on wheel and when wheel is
rotating then it gone into your eyes so you must wear safety glasses with side protection.

Safety gloves: This type of glove can provide protection against some moderate concentrated
chemicals. The risk of cuts and abrasions also can be minimized by wearing gloves.

Heimet: Helmet will protect the user's head against: impact from objects falling from above, by
resisting and deflecting blows to the head

Safety shoes: A steel-toe boot is protective reinforcement in the toe which protects the foot
from falling objects or compression, usually combined with a mid-sole plate to protect against
punctures from below.

Q 2. Explain the role & responsibilities of a wheel care technician in an automotive workshop.

Ans. An automotive service technician {or auto mechanic) is someone who inspects,
maintains, repair and replace like tire brake etc,

1. Test parts and systems to ensure they are working properly

Identify mechanical problems, often by using computerized diagnostic equipment
Follow checklists to ensure that all critical parts are examined

Perform basic care of tire rotations

Repair or replace worn parts, such as brake pads and wheel bearings

Disassemble and reassemble parts

Use testing equipment to ensure that repairs and maintenance are effective

O N e A e N

Explain to clients their automotive problems and the repairs done on their vehicles.
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Q 3. Write briefly about requirement of good steering system.
Ans. Following are the requirements of a good steering system:

Very accurate.

Easy to handle.

Provide directional stability.

Multiply the turning effort applied on the steering wheel by the driver.

Irreversible to a certain degree, so that the shocks of the road surface encountered by
the wheels are not transmitted to driver’s hands.

Poo T D

Q 4. What are the difference between hydraulic steering and electric steering system?
Ans. Electric pdwer steering provides better fuel economy

This method reduces the amount of weight in the vehicle. Also, the EPS system doesn't use
power from the engine as the hydraulic systems do. Overall, the electric power steering system
is more efficient. The Electric power steering simply uses a electric motor to direct the steering
commands made by the driver easily whereas, a Hydraulic power steering uses pumps and
piston for the same. few cars with hydraulic steering are still available on the mass market, and
most that do are light trucks, such as the Toyota Tacoma. One the performance car side of
things, one of the only options remaining is the Subaru WRX Sti.

Section — C
04X06 = 24 Marks

Q 1. Write briefly about the components of a steering system of an automobile.
Ans. Steering Wheel '

+  Steering Column & Shaft

» Universal Joint

» Steering Gear Box

» Steering Pump

« Linkage (Tie Road)

» Rubber Bush

Page 3 of 8
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Steering Wheel

*  Steering wheels are used in most modern vehicles like buses, light and heavy trucks,
and tractors.

Steering Column & Shaft

+ The automotive steering columnis a device intended primarity for connecting
the steering wheel to the steering mechanism or transferring the driver's input torque
from the steering wheel.

Universal Joint
* Inmost cars with an intermediate steering shaft, there are two u-joint couplings.
* The top u-joint connects the intermediate shaft to the steering column.
* The lower u-joint connects the intermediate shaft to the steering rack.

Steering Gear Box

« The steering gearbox contains the gears that transmit the driver's steering inputs to
the steering linkage that turns the wheels, and it muitiplies the driver's steering
changes so that the front wheels move more than the steering wheel.

Q 2. Explain Camber, Caster and Toe Angle with the help of diagrams.
Ans, Caster:

* This angle shows the forward or backward slope of a line drawn through the upper and
lower steering pivot points, when viewed directly from the side of the vehicle.

*+ Also expressed in degrees, caster is measured by ‘comparing a line running through
the steering system’s upper and lower pivot points to a line drawn perpendicular fo the
ground,”

Camber:;

¢ This suspension angle shows how the tire angles away from 0 degrees vertical when
viewed from either the front or rear of the vehicle. Expressed in degrees, negative
camber means the top of the tire tilts toward the Centre of the vehicle, while positive
camber means the top of the tire tilts away from center.

» A visual cue for a camber problem is excessive tire wear on the inner or outermost
ribs.

+ ldentifies the direction tires are pointed relative to the centerline of the vehicle, when
viewed from directly above. Toe can be expressed in either degrees or fractions of an
inch.

CASTER ANGLE CAMBER ANGLE TOE-QUT
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Q 3. What are the steps involved to ensure accurate wheel alignment measurement?

Answer:

Centre the vehicle on the alignment rack.
Push down on the front and rear bumper three times.
Install the alignment heads to the vehicle.
Select the program on the alignment equipment.
Compensate, level, and lock all of the alignment equipment.
Measure caster, camber & toe angles and record the same.
Compare the measurements to the specifications mentioned in the service manual.
As per the specifications, adjust the below as required:
a. Adjust turning angle.
b. Adjust front and rear camber as per the specs mentioned.
c. Adjust the toe as the specs mentioned.
d. Lower the vehicle from the alignment rack.

N ok WN -

Q 4. What is Wheel alignment? Also write the advantages of wheel Alignment.

~ Ans. Camber
Consequences of camber misalignment:

1. Premature tire wear on one side of the thread -
2. Pulling problem to the more positive camber

Reasons for camber misalignment:

1. Vehicle involved in accident
2. Springs sag causing change in ride height
3. Ball joints or other attached parts are worn or defective

Did you know? The camber on most front wheel drive vehicles is not adjustable. Worn out
parts will need to be replaced in order to adjust the camber back to its original manufacturer
settings. '

True Vertical | <)
=5 Steering Pivol
Angle

Forward
[ S—

Wheel Contact

L.ead Point Point

Negative Caster Positive Caster

Caster

Consequences of caster misalignment:
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L. Problems in straight line tracking, vehicle will pull to the less positive caster

2. Poor return ability of the steering wheel when it spins back to the straight ahead
position

3. A caster too positive will result in a heavy steering

4. A caster too negative will provide lighter steering but vehicle will wander and have
difficulties keeping in a straight line

Did you know? Caster has no effect on tire wear. Caster is also not adjustable for most front
wheel drive vehicles. Parts will need to be replaced in order to achieve manufacturer setlings,

Toe

The vehicle’s toe is the most critical alignment settings that affect tire wear. A slight
misalignment of the toe will result in a reduction in tire life.

For minimum tire wear and power loss, the wheels of a vehicle should be pointing straight
ahead. So why most vehicles have their front wheels toe-in? This is to ensure directional
stability

1. Increase toe in can reduce oversteer, steady the car and enhance high speed stability
2. Increase toe out will reduce understeer and free up the car

I don’t get my wheels aligned

. Spending a lot more on tires as they wear a lot faster
2. Poor handling of vehicle

wheel alignment help my vehicle

Optimal drivability

Longer lasting tires

Smoother drive

Keep your wheels pointed in the right direction
Requires less energy to keep going hence saving fuel

e e
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Conor's Car Center

From Back

From Back

the relationship between alignment and tire wear?

Ideally, tires should wear evenly across the thread. Poor alignment causes uneven wear and
can shorten a tire’s life by thousands of kilometers. Crucial steering and suspension parts
might be affected as well. To minimize the frequency of tire change and better fuel
efficiency, have your wheel alignment checked.

you get your alignment checked
We recommend an alignment check with every other oil change. A ot happens over the
course of 10,000 km. With the vast amount of potholes on the road in Massachusetts, your

“alignment would be thrown off even faster. The longer you wail for an alignment; the more
damages will occur.

vehicles have different types of alignment specifications
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Different car models have different alignment specifications which are determined by the
manufacturers. We use a special computerized alignment machine that is pre-loaded with
every vehicle’s alignment specifications. Once the vehicle type is determined, the high tech
and precise measuring begins.

it so hard to determine if the alignment is off

We cannot view a misalignment purely by the naked eye. With technology, we are able {o

diagnose the symptoms and signs of a misalignment which will have a huge impact on tire
life.

Symptoms of misalignment
However, there are some noticeable signs of misalignment:

1. Vehicle pulling to the left or right
2. Uneven or rapid tyre wear
3. Steering is crooked when driving straight

Capability of the wheel alisnment machine

1. Measure and set all 4 tyres to the settings of the manufacturer
2. Provide the most accurate reading available
3. Settings of all vehicles are pre-loaded in the system

Process of wheel alignment

Inspect steering and suspension system, including tyre condition and air pressure
Place vehicle on alignment rack, mount and calibrate sensors

Print out initial alignment settings

Adjust camber, caster & toe angles

Print out final alignment readings

Road test vehicles to make sure alignment is not off

SR D
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"""" School of Automotive Skills
Session: 2021-22 (Summer Semester)
B. Voc. Program, 1% Semester

End Sem. Examination
Course Code: AUT1103 Time: 2 Hours
Course Name: Automotive Body Repair Max. Marks: 50
Instruction:

1. Attempt ail questions.

2. Use of Calculators is prohibited.

3. Seclion A containg 10 Questions. Each guestion carries 1 Marks.
4. Section B contains 4 Questions. Each guestion carries 4 Marks.
5

Section C contains 4 Questions. Each question carries 6 Marks.

Section - A
10X01 = 10 Marks
Q1. Plasma is a state of matter consisting of....... gas.
a) Hydrogen c) Nitrogen
b) Carbon dioxide d) lonized

Q2. The dent which can be removed without any damage of vehicles paints are known as. ..

a) Ding ¢) Scratch
b) Extreme Dent d) Creased Dent

Q3. How many panels are there in a car body?
ay 13
by 15
cy 06
dy 12

Q4. What BLUE colour shows in a safety sign?

BLUE Keep cloat Houd protection Woar qlovos
means OBEY musi bo worn
a) Warning

b) Mandatory
c) Safe condition
d) Prohibition
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gPunching a numbers of holes in a sheet is known as......

a} Blanking c) Perforating
b} Slitting d) Drawing

Q8. Process of removing the pieces from the edges in a sheet is known as......

a) Blanking ¢} Perforating
b) Slitting d) Notehing
Q7. For GMAW welding......... electrode is used.
a) Consumable c) filler
b) Non-consumable d} None of the above

Q8. Name the type of chassis.

a} Monocogue
b} Ladder

¢} Backbone

d) None of the above

Q9. For GTAW welding......... electrode is used.
a) Consumable c) filler
b) Non-consumable d) None of the above

Q10. Front - section of a car body also called
a) Doghouse
b) Cathouse
¢} Greenhouse

d} None of the above
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Section — B
04X04 = 16 Marks

Q11. What are the characteristics of electrode coating?

Q12. Name lools and safety equipment’s qsed in automotive body repair
Q13. Write short note Car body piilars

Q14. What are the different types of weld joint?

Section - C
04X06 = 24 Marks

Q15. Discuss Sheet Metal shearing process.
Q16. Describe the MIG/IMAG welding.
Q17. Specify different types of car bodies with example.

Q18. Describe the types of Dent & its removal process.
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School of Automotive Skills

Session: 2021-22 (Summer Semester)

B. Voc. Program, 1% Semester

Registration No.o .o

Answer sheet (Set A) End Sem. Examination
Course Code: AUT1103

Course Name: Automotive Body Repair

Instruction:

1.

2. Use of Calculators is prohibited.
3 Section A contains 10 Questions. Each guestion carries 1 Marks.
4 Section B contains 4 Questions. Each question carries 4 Marks.
5 Section C contains 4 Questions. Each question carries 6 Marks.
Section— A
Q1. Plasma is a state of matter consisting of....... gas.
a) Hydrcgen ¢) Nitrogen
¢) Carbon dioxide d) lonized

Attempt all questions.

Time: 2 Hours
Max. Marks: 50

10X01 =10 Marks

Q2. The dent which can be removed without any damage of vehicles paints are known

a) Ding ¢} Scralch

b) Extreme Dent d) Creased Dent

Q3. How many panels are there in a car body?
a) 13

b)
c)
d)

15
06
12

Q4. What BlLUE colour shows in a safety sign?

BLUE

Koep cloal Haad protection Woat gloves

means OBEY miust ha wain
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a) Warning

b) Mandatory

c) Safe condition
d) Prohibition

Q5. Punching a numbers of holes in a sheet is known as......

a) Blanking ¢} Perforating
c} Slitting d) Drawing

Q6. Removing pieces from the edges in a sheet is known as.... .

a) Blanking ¢) Perforating
c) Slitting d} Notching
Q7. For GMAW welding......... electrode is used.
a) Consumable c) filler
b) Non-consumabite d) None of the above

Q8. Name the type of chassis.

a) Monocoque
b) Ladder

¢} Backbone

d) None of the above

Q9. For GTAW welding......... electrode is used.

a) Consumable c) filler

1A Rl mmsm s iaen o bad AL Alanm Al dlan Al
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Q10. Front - section of a car body aiso called
a) Doghouse
by Cathouse
¢y Greenhouse

d} None of the above

Section - B
04X04 = 16 WMarks

Q11. What are the characteristics of electrode coating?
Ans:
The characteristics of electrode coating are:
i. Provide a protective atmosphere (a gas shield arcund the arg).
i Stabilize the arc.
i, Act as a flux to remove impurities from the molten metat.
iv. Provide a protective slag coating to accumulate impurities, prevent oxidation, and slow the
cooling of the weld metal. ‘
v, Reduce weld-metal spatter and increase the efficiency of depesition.
vi.  Add alloying elements.
vil. Affect arc penetration (the depth of melting in the work piece).
viil. infiuence the shape of the weld bead.
iX. Add additional filler metal.

Q12. Name tools and safety equipment’s used in automotive body repair

Ans.

The following tools and eguipment are used in Body Repair Shop:

+  Pneumatic tcois

+  Dent puller

+ Grinder

«  Metal-cutting guns

»  Plasma cutters

«  Heavy-duty hydraulic jacks

«  Hammers & Maiiet

+  Files, pliers, wrenches, and screwdrivers.
The major safety equipments are,

+ Helmet
Safety goggles

+  Safety shoes

+  Nose masks

+  Cloves

»  Ear plug(while grinding}
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Q13. Write short note Car body pillars

Ans. Car Body pillar

Just like in civil construction, a car's piilars support its roof. To identify them, one needs to ook at the
car from one of its sides. The sloping pillar between which the windshield glass is fixed is the A Pillar.
The second pillar from the front is the B Pillar, onto which the front doors click shut. The rear doors
are hinged to the B Pillar as well. The C Pillar is behind the rear seat, and is the third and finai pillar

when it comes to hatchbacks, sedans, and small SUV's, Larger cars with a third row of seating, like

- Minivans and Large SUV's, have a fourth D Pillar, which is behind the third row.

Typically, thicker A and C Pillars (D, in case of Minivans and SUV's) are disliked as they biock the

driver’s field of vision at the front and back respectively.

Q14. What are the different types of weld joint?

Ans.

7 The areain which the work pieces are
welded together is referred to as a joint.

7 Depending on: the posttion of the parts
relative to one other, weld jomt are

identified as:
* Butt joint
' Lap joint
* T-Joint
¢ Skewed T-Jomt
» Corner Joint
* Multiple Joint

' ¥Waold Palnl .._‘ill'{}ld Poinds

“Weld Potnts

Weld Polnts '.’.’ol:j Points

Carror Joind Ruiliipte Jodet
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Section - C
04X06 = 24 Marks

Q15. Discuss Sheet Metal shearing process.

Ans. Shearing processes -- processes which apply shearing forces to cut, fracture, or separate the
material.

1.

o o koW

Punching: shearing process using a die and punch where the interior portion of the sheared
sheet is to be discarded.

Blanking: shearing process using a die and punch where the exterior portion of the shearing
operation is to be discarded.

Perforating: punching a number of holes in a sheet

Parting: shearing the sheet into two or more pieces

Notching: remaving pieces from the edges

Lancing: leaving a tab without removing any material

Discarded Pasting
K

Punching Blanking

Lancing

Fig.1Snhearing Operations: Punching, Blanking and Perforating

Q16. Describe the MIG/MAG welding.

Ans.

MG Welding

Melal inert gas welding takes its name from the use of inent gases such as argon,
hetium and mixture of the two gases.

MIG welding is an are welding process in which a continuous  solid wire electrode
is fed through a welding gun and into the weld pool, joning twe base material
together

The process is semi- automalic because the electrode and gas are automatically fed
through a welding the gun atauser defined speed when the operater pulls down
the trizger.



MAG Welding

Metal active gas welding takes its name from the active welding gas used (CO: or
gas wixture { argon conlaining active gas, two or three components)).

Long and short ar¢ are used dwing MAG welding.

MAG welding is a steel welding process.

Aletul bnert s welding

(MG, GMAW)

I

I

R

4
b

Electiode wote
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Q17. Specify different types of car bodies with example.
Ans
Hatchback

A hatchback is a car with a sloping back and a hinged rear door that opens upwards. These cars
differ from SUVs, MPVs or vans in that they are usually much more compact. Hatchbacks usually
have seating for four-five people is almost always a tight squeeze. An example of a hatchback is the
Maruti Suzuki Swift.

Sedan

A sedan, also called a saloon, is a passenger car with a bonnat covering the engine and a separate
boot for fuggage at the rear. This is one of the most popular body styles of cars today, with seating for
at least four people. A sedan design is also known as a ‘three-box’ design. An exarmple of a sedan is
the Honda City.

Coupe

Coupes are often the sporty variants of saloon cars, with doors reduced from 4 to 2. However, the
coupe body style varies from carmaker to carmaker, and now there are even four-door coupes like the
Mercedes-Benz CLS-Class. The name ‘coupe’ comes from the French verb ‘Couper', which means ‘to

cut'. An example of a two-door coupe is the Audi A5.
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Estate

Estates, or station wagons, have a body style simitar to a sedan, but with an extended rear juggage or
cargo area. These cars have a two-box design with the passenger compartment extending over
where the boot would have been in a saloon. They are usually based on sedans and often share the
same frontal design. Estates are not very common in India, but an example is the Skoda Octavia
Combi.

9]
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An SUV, or Sports Utility Vehicle, is similar to an estate, but usually bigger and higher off the ground.
SUVs are often offered with four-wheel-drive and are designed for both on- and off-road use. Some
have the towing capacity of a pickup, and offer the passenger carrying capacity of a minivan or large

sedan. An example of an SUV is the Ford Endeavour.

MP

<<

MPVs, or Multi-Purpose Vehicles, feature a one- or two-box design and are taller than station
wagons. They often see estate-like interior appointments and are also called people-carriers, people-
movers, minivans, or MUVs (Muiti-Utitity Vehicies). They are designed to be spacious and usually get

three rows of seals with seating for 7 or more. An example of an MPV is the Toyota innova.
Crossover

A crossover is a vehicle built on a car platform but often with features of an SUV like increased
ground clearance and a higher seating position. Crossovers are typically designed only for light off-

roading. An example of a crossover is the recently-taunched Fiat Avventura.
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Pickup

A pickup is a light motor vehicle with an open rear cargo area known as a ‘bed'. These are extremely
popular in the US, and feature factory-built integrated beds. The term also applies to coupe utility
vehicles, where they are based on a car chassis or a dedicated platform. Pickups are called ‘utes’ in
Australia and New Zealand. They are often available with two or four doors for the passenger
compartment, and are called single-cab pickups and double-cab pickups respectively. An example of

a pickup Is the Tata Xenon, which features a double-cab design.

Q18. Describe the types of Dent & its removal process.

Ans.

Fvpesof Pents

* Car Dings - caused by smaller objects and are easy to repair as long as
no damage to the velucles paint has occured.

* Round Dents - caused from hailstones or a similarly round abject
(football, baseball, basketball, et} hitting the car and causing a dimple
ot: the door, bumper, roof or hood.

* Crease Tvpe Dents - Crease dents usually bends and tears the car’s
nietal. When an automobile acquires a crease tvpe dent, it is possible to
lose the metal memory making it hard to repair back to original shape

Paintless Dot Remayval

Houvsehobd Plauges

*+ The removal of basic car demts can
be done with the help of a regular
plunger with the right technique.

* The method is easier to complete
when there are farge dents without
any holes or creases.

Pamtless Dent Remaoval

Car Dent Plunger

There is a wide range of
phngers and pullers available at
car part stores that are specially
designed for car dent removal
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Pent Puller

* Dent puller is amachine which s
used to remove dent by the
applicaton of spot weld.

Aabled

In the cases where vou access to the back
of the body part that has suftered the
dent, a rubber mallet can be used for the
car dent removal

If the denls are in a large area, like the
hood of the car, vou mayv carsfully use
the mallet on the reverse side to bring the
badvwork back into its place

Flamnmer

+ A standard metal work hammer can
alse be used as a technique tor car
dent removal

» This  method s particuolarfy
effective for small and uneven
dents.

Dent Renmoval Process

+ Remove the paint from dented area using grinder and sand paper.

-

Switch on the dent puller

-

Set the voltage and current of dent puller according to the thickness of sheets

-

Setthe appropriate attachment accordmg 1o the tvpe of dent

Stant removing dents and check in between using sensory method

-

After removing dents, grind the spots of dent puller using grinder.

And after grinding part is ready for pre-pamnting.
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School of Automotive Skills
Session: 2021-22 (Summer Semester)
B. Voc. Program, 1*' Semester

Answvesr sheet (Set B End Sem. Examination

Course Code: AUT1103 Time: 2 Hours
Course Name: Automotive Body Repair Max. Marks: 50
Instruction:

1. Aftempt all questions.

2 Use of Calculators is prohibited.

3 Section A contains 10 Questions. Each question carries 1 Marks,

4 Section B contains 4 Questions. Each question carries 4 Marks.

5. Section C contains ‘4 Questions. Each question carries 6 Marks.

Section—A

10X01 = 10 Marks

Q1. A siructure design in which the frame and body are built as a single infegrated structure

is cailed.........
a) Backbone ¢) Monocoque
b) Ladder d) All of the above

Q2. The gap between the electrode rod and the work piece should be about ............

a) The electrode diameter ¢} 5 mm
b) The work piece thickness d) the core wire diameter
Q3. Ptasma is a state of matter consisting of ... gas.
a) Hydrogen ¢) Nitrogen
¢) Carbon dioxide d) lonized
Q4. Punching a numbers of holes in a sheet is known as......

a) Blanking c) Perforating
¢) Slitting d) Drawing

Q5. Process of removing pieces from the edges in a sheet is known as......

a) Blanking c¢) Perforaling
¢) Slitting d) Notching

Registration No.: ...
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Q6. For GMAW welding......... electrode is used.
a) Consumable c) filler
b) Non-consumable d) None of the above

Q7. Name the type of chassis.

a) Monocoque
b) Ladder

¢} Backbone

d) None of the above

Q8. Front - section of a car body also calied
a) Doghouse
b} Cathouse
¢} Greenhouse

d) None of the above
Q9. The dent which can be removed without any damage of vehicles painis are known as...

a} Ding c) Scratch

b) Extreme Dent d) Creased Dent

Q10. How many panels are there in a car body?
a) 13
by 15
c) 06
dy 12
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Section - B

04X04 = 18 Marks

Q11. What are the advantages and disadvantages of manual metal arc welding?

Ans:
Advantages
i Simple welding equipment
il. Portable- easy to transport
ili. Works on dirty metal
iv. Inexpensive power source

V. Relatively inexpensive equipment

vi. Welders use standard domestic current.

vii. Big range of metals and alloys can be welded.

viii. Used for maintenance, repair, and field construction
Disadvantages

i. Not clean encugh for reactive metals such as aluminium and titanium.
i, The deposition rate is limited because the electrode covering.
i Relatively high metal wastage (electrode stubs)

The electrode length is ~ 35 mm and requires electrode changing lower the overali production rate.

Q12. What are the different types of weld joint?

Ans.

#The areain which the work pieces are SR i
. N . W 4 Tainte L
welded together is referred to as a joint. Woid Poinl Wold foimts -

< hap e

Depending on the position of the parts
relative to one other, weld joint are
identified as:

' Butt jeint'

\U S wWeldpoint
+ Lap jomt B el
» T-Jomt T d5int o

v Skewed T-Jomt

Waold [’Oh\léi Wold Poinis o

« Corner Jomt U / % o
» Multple Jomt f{/\\\ H R \\]/Jf{f -

Comar Jinl Mgtliple Joint

Q13. What are the characteristics of electrode coating?
Ans:
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\gg.;“)_]; Provide a protective aimosphere {a gas shield around the arc).

ii. Stabilize the arc.

iii. Act as a flux to remove impurities from the molten metal.
iv. Provide a protective siag ccating to accumulate impurities, prevent oxidation, and slow the
cooling of the weld metal.
V. Reduce weld-metal spatter and increase the efficiency of deposition.
vi.  Add alloying elements.
vii. Affect arc penetration {the depth of melting in the work piece).
Vit Influence the shape of the weld bead.

ix. Add additiona! filler metal.

Q14. Explain 55 technique
Ans

55 is a five-step organization technigue to create and maintain an intuitive workspace.

Stancardize

Keep only Arrange items Clean the work Set standards Maintain
necessary items lo promote areasoitis for a consistentiy and review
inthe workplace. ~ efficientworkflow.  neatandtidy.  organizedworkplace,  standards.

wd

Section~C
04X06 = 24 Marks

Q15. Write note on Car body pillars
Ans. Car Body pillar

Just like in civil construction, a car's pillars support its reof, To identify them, one needs to ioak at the
car from one of its sides. The sloping pillar between which the windshield glass is fixed is the A Pillar.
The second pitiar from the front is the B Pitar, onto which the front doors ¢lick shut. The rear doors
are hinged to the B Pillar as well. The C Pillar is behind the rear seat, and is the third and final pillar
when it comes to hatchbacks, sedans, and small SUV's. Larger cars with a third row of seating, lke
Minivans and Large SUV’s, have a fourth D Pillar, which is behind the third row . Typically, thicker A
and C Pillars (D, in case of Minivans and SUV's) are disliked as they black the driver's field of vision

at the front and back respectively,
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Q16. Describe the MIG/MAG welding.
Ans.

MG Welding

Metal inert gas welding takes its name fiom the use of inett gases such as argon,
helium and mixtwre of the two gases.

P F=:1
41 . . . . . . . . M
MIG welding is an arc welding process m which a contimous solid wire electrode v
A £ & pr am ] i
is fed through a welding gun and into the weld pool, joining two base material o
together ;

The process is semi- automatic because the electrode and gas are automatically fed
through awelding the gun atauser defined speed when the operator pulls dowa
the trigger.

MAG Welding

Metal active gas welding takes its name from the active welding gas used (COz or
cas nuxtwre (argon containing active gas, two or three components))

Long and short are are used during MAG welding.

MAG welding is a steel welding process,
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J Metad inert gas welding
(M, '{_L\l.-\\\ )

u

Clre esder v
falsd v Coned

D o wupply O Coppe o e

Sy e

Wirkpioos:

Q17. Name tools and safety equipment’s used in automotive body repair
Ans. The following tools and equipment are used in Body Repair Shop:

*  Pneumatic tools

+  Dent pulier

+  Grinder

+  Metal-cutting guns

*  Plasma cutters

*  Heavy-duty hydraulic jacks

*  Hammers & Mallet

+ Fiies, pliers, wrenches, and screwdrivers.

The major safety equipment's are;

* Helmet, Safety goggles, Safety shoes, Nose masks, Gloves, Ear plug(while grinding).

Q18. Specify different types of car bodies with exampie.
Ans. Hatchback

A hatchback is a car with a sloping back and 4 hinged rear door that opens upwards. These cars
differ from SUVs, MPVs or vans in that they are usually much more compact. Hatchbacks usuatiy
have seating for four-five people is aimost always a tight squeeze. An example of a hatchback is the
Maruti Suzuki Swift.

Sedan

A sedan, also called a saloon, is a passenger car with a bonnet covering the engine and a separate
boot for luggage at the rear. This is one of the most popular body styles of cars today, with seating for
at least four people. A sedan design is also kriown as a ‘three-box' design. An example of a sedan is
the Honda City,

Coupe

Coupes are often the sporty variants of saioon cars, with doors reduced from 4 to 2. However, the

coupe body style varies from carmaker to carmaker, and now there are even four-door coupes like the
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Estate

Estates, or station wagons, have a body style simitar to a sedan, but with an extended rear luggage or
cargo area. These cars have a two-box design with the passenger compartment extending over
where the boot would have been in a saloon. They are usually based on sedans and often share the
same frontal design. Estates are not very common in India, but an example is the Skeda Qctavia

Combi.

An SUV, or Sports Utility Vehicle, is similar to an estate, but usually bigger and higher off the ground.
SUVs are often offered with four-wheel-drive and are designed for both on- and off-road use. Some
have the towing capacity of a pickup, and offer the passenger carrying capacity of a minivan or large

sedan. An example of an SUV is the Ford Endeavour.

Mpy

MPVs, or Multi-Purpose Vehicles, feature a one- or two-box design and are taller than siation
wagons. They often see estate-like interior appointments and are also called people-carriers, people-
movers, minivans, or MUVs (Multi-Utility Vehicles). They are designed to be spacious and usuaily get

three rows of seats with seating for 7 or more. An example of an MPV is the Toyota Innova.

Crossover

A crossover is a vehicle buiit on a car platform but often with features of an SUV like increased
ground ciearance and a higher seating position. Crossovers are typically designed oniy for light off-

roading. An example of a crossover is the recently-launched Fiat Avventura.

Pickup

A pickup is a light motor vehicle with an apen rear cargo area known as a ‘bed'. These are extremely
poputar in the US, and feature factory-built integrated beds. The term also applies to coupe utility
vehicles, where they are based on a car chassis or a dedicated piatform. Pickups are called 'utes' in

Australia and New Zealand. They are often available with two or four doors for the passenger
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School of Automotive Skills
Session: 2021-22 (Summer Semester)
B. Voc. Program, 1st Semester,
End-Sem. Examination
Course Code: AUT1104 Time: 2 Hours
Course Name: Automotive Spray Painting
Max. Marks: 50

Instruction:

1. Answer all questions from section — A, each question carries one mark.

2. Answer all questions from section — B, each question carries four marks.

3. Answer all questions from section — C, each question carries six marks.

Section — A
10X01 = 10 Marks

1. Which substance acts as a bonding agent in the painting of a body panel in Automotive

Workshop?
a. Primer. c. Hardener.
b. Puity. d. None of the above.

2. Which place is used to mix the paint elements in an automotive workshop?
a. Inside the paint booth.
b. Inside paint mixing room.
c. Outside paint mixing room or paint booth.
d. None of the above.

3. Which of the recommended workplace is used to apply re-finish paint on a raw panel in a

workshop?
a. Sanding Room. c. Paint Booth.
b. Paint Mixing Room. d. Al of the above.

4. Why do we need to sand a panel for standard preparation in paint shop?
a. To fill up the holes left while putty application.
b. To even the surface of the panel.
c. Bothaé&b.
d. None of the above.
5. Which of these substance is used to bind the pigments in preparation of base coat?
a. Activator.
b. Binder.
¢. Thinner.

d. Hardener.
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6. What should be the distance between HVLP spray gun and panel during painting?
a. 6-8inches,
b. 1-3 inches.
¢. 12-15inches,
d. None of the above.
7. The air pressure of the HVLP spray gun shouid be........

a. 2-3 bar.
b. 3-4 bar.
c. 4-5bar.
d. 5-6 bar.
8. Which one of the following automotive paintinge is also known as 3-stage painting”?
a. Solid Painting. ¢. Pearlescent Painting.
b. Metallic Painting. d. None of the above.
8. The clear coat is used for........ ,
a. Protection of paint. c. Botha&hb.
b. Gloss for paint. d. None of the above.

10. The size of nozzle tip for primer application is.........
a. 1.8 mm, ¢. 0.8 mm.
b. 1.3 mm. d. 1.4 mm.

Section-RB
04X04 = 16 Marks

11. What are the responsibilities of a paint shop technician?

12. Write short notes on paint mixing room.

13. What do you understand by the term Putty? Write down the different types of putty used
in an automotive workshop.

14. What do you understand by the term Sanding a panel in paint shop?

Section-C
04X06 = 24 Marks

15. What do you understand by primer? Explain different properties of primer,

16. What is Infrared drying? What are the advantages of infrared drying?

17. What is the use of dry guide coat during dry sanding?

18. What is a spray gun? Explain different types of spray guns with their applications.

e
\\j{ “i/
L
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School of Automotive Skills
Session 2021-22, Summer Semester
B. Voc. Program, 15t Semester,

End-Sem. Examination

Course Code: AUT1104
Course Name: Automotive Spray Painting

Section—A
10X01 = 10 Marks

1. Which substance acts as a bonding agent in the painting of a body panel in Automotive
Workshop?

Answer: a. Primer.

2. Which place is used to mix the paint elements in an automotive workshop?

Answer: b. Inside paint mixing room.

3 Which of the recommended workplace is used to apply re-finish paint on a raw panel in a
workshop?

Answer: ¢. Paint Booth.

4. Why do we need to sand a panel for standard preparation in paint shop?
Answer: ¢. Both a & b. '

5 Which of these substance is used to bind the pigments in preparation of base coat?

Answer: b. Binder.

6. What should be the distance between HVLP spray gun and panel during painting?

Answer: a. 6-8 inches.

7. The air pressure of the HVLP spray gun should be........

Answer: a. 2-3 bar.

8. Which one of the following automotive paintings is also known as 3-stage painting?

Answer: c. Pearlescent Painting.

9. The clear coat is used for........
Answer: ¢c. Botha & b.
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10. The size of nozzle tip for primer application is.........

Answer: a. 1.8 mm.

Section—-B
04X04 = 16 Marks

11. What are the responsibilities of a paint shop technician?
Answer: To carry all types of vehicle body refinishing works like:
1. Pre-paint preparation.
2. Priming and painting.
3. Paint inspection.
4. Rectification of defects.
¢ Toidentify and utilise the correct methods of working by using your experience, skills,
training and industry knowledge.
e To keep your skills up-to-date by making appropriate efforts to acquire adequate
knowledge of new vehicles.
* To identify and report all apparent faults considered to be advisable in the interest of

safety and reliability.

12. Write short notes on péint mixing room.

Answer: Paint mixing room:

e Paint mixing room is a place where we mix the paints according to the requirements.

« It should have colour-corrected artificial lighting and downdraft ventilation.

¢ Paint mix rooms are generally located next to the spray booth to maximise painter
productivity

Benefits of paint mixing room:

1. Waste reduction: You mix only the amount of paint you need.
2. Time savings: Your paint is ready when you need i,
3. Versatility: You can match thousands of factory colours.

13. What do you understand by the term Putty? Write down the different types of pufty used
in an automotive workshop.

Answer: Putty is a materfal with high plasticity, similar in texture to clay. Painter's Putty is
typically used for filling holes, minor cracks, scratches etc.

There are three types of putty fillers:

1. Standard.
2. Mid-Range.
3. Premium.

Page 2 of 5
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14. What do you understand by the term Sanding a panel in paint shop?
Answer: Sanding removes the top layer of your car's paint using abrasive materials. 1t also
helps to make the surface even after the putty application by removing extra putty from the
surface.

Function of sanding in car repairing:

¢ Removal of material.

¢ Preparation of surfaces (adhesion promotér).
« Smoothing and surface embellishment.

o Reparation of defects.

Types of sanding:

1. Manual sanding.
a. Wet sanding.
b. Dry sanding.
2. Automatic sanding.

Section-C
04X06 = 24 Marks

15. What do you understand by primer? Explain different properties of primer.
Answer: Primers are the most common undercoats used when refinishing car bodies. Primer
is a bonding agent which enables a bond between the surface underneath it and the paint that

will be sprayed on top.

Basically primers are categorised in 2 parts:

+ 1-k primers.

e 2k primers.

Properties of Primer:

» Adhesion — they provide a strong bond between the sheet metal or old paint and the
new paint.

s Rust resistance — they resist the formation of rust where they adhere to the sheet
metal.

o Build- they're able to fill sanding and grinding marks in old paint, sheet metal and
fillers.

« Sanding ease — they can be sanded smooth and levelled quickly and easily.

« Hold out — they prevent the paint from soaking in, which results in a duil finish.

« Drying speed — a good high-build primer should be ready to sand in as little as 30

minutes.

Page 30f5
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16. What is Infrared drying? What are the advantages of infrared drying?

Answer: Infrared drying:

¢ It involves heat transfer by radiation between a hot element and a material at lower
temperature.

o The heat energy is directly transferred from the infrared source without the need of an
intermediate such as air or water.

Advantages of Infrared Drying:

* No direct contact with the product to be heated.
¢ High drying rate.

» [nfrared radiation can be focused where it is needed

17. What is the use of dry guide coat during dry sanding?

Answer:

Dry guide coat is a black powder which is used to find the imperfection during putty and primer
dry sanding. It guides the sander during the sanding that from which part we have to remove
the unwanted material to even the surface as required to suit the body line and curves of the

panel during dry sanding.

18. What is a spray gun? Explain different types of spray guns with their applications.
Answer:

The spray gun is the most popular type of spray application equipment used in re-finish
painting. A spray gun is a tool which uses compressed air to atomise paint and to apply it to
a surface. Air and material enter the gun through separate passages and are mixed at the air

cap in a controlled pattern.

Different types of spray quns are:

1. Cup spray guns.
» Cup sprayers are airless powered spray guns useful primarily for crafts and hobbies.
* They provide a quick and even paint surface, and are very convenient to use.

e A small efectric pump forces paint is through the gun ad onto the surface.

2. Air spray guns.

e Air spray guns use compressed air to spray paint onto a surface.

e Touse an air spray gun, always mask the surrounding area and spray from a distance
of 6 to 12 inches.

* These guns are ideal for high quality jobs, such as automotive work

Page 4 of 5
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Alrless spray guns.

They are suitable for large exterior and interior paint jobs.

They operate under high pressure and work with a variety of paint types.

Users should mask the surrounding area and should paint from a distance of 12

inches.

HVLP spray guns.
HVLP stands for high-volume, low-pressure.
These guns use high volume of air to push the paint through the nozzle.

Dilute the paint to make it thinner, and spray from a distance of six o eight inches.

Page 5of b
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School of Automotive Skills

Session: 2021-22 (Summer Semester)
B. Voc. Program, 1st Semester,
End-Sem. Examination
Course Code: AUT1104 Time: 2 Hours
Course Name: Automotive Spray Painting
Max. Marks: 50

Instruction:

1. Answer all questiohs from section — A, .each guestion carries one mark.

2. Answer all questions from section — B, each question carries four marks.

3. Answer all questions from section — C, each question carries six marks.

- Section - A
10X01 = 10 Marks

1. Which one of the following elements enhances the properties of paint?
a. Additives. ¢. Hardeners.
b. Solvents. d. Binders.

2. DFT (Dry Film Thickness) is an instrument which is used to measure......
a. Thickness of coating.
b. Colour quantity.
c. Gloss of paint.
d. None of the above.

3. Which one of the sanding processes promotes the corrosion?

a. Wet Sanding. c. Botha&hb.
b. Dry Sanding. d. None of the above.
4. The size of nozzle tip for clear coat applicationis......
a. 1.8 mm. c. 1.2mm.
b. 0.8 mm. o d. t4mm.
5. Which one of the following elements of paint provides the paint its colour?
a. Additives. ¢. Pigment.
b. Binder. d. Solvent.
6. The paint defect occurred due to wrong sanding is...
a. Sanding Scratches. c. Water Spotting.
b. Orange Peel. d. All of the above.
7. The shape of the spray should be...,...... in shape.
a. Circular. c. Triangular.
b. Oval d. All of the above.
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8. Which one of the following automotive paintings is also known as 2-stage painting?

a. Solid Painting. ¢. Pearlescent Painting.

b. Metallic Painting. d. None of the above.
9. Infrared dryer works on the principle of... ...

a. Conduction. ¢. Radiation.

b. Convection. d. All of the above.

10. The equipment used to remove the extra putty from the surface is......
a. Putty spreader sheet. ¢. Spray gun.
b. Dry sander. d. None of the above.

Section - B
04X04 = 16 Marks

11. Write any four equipment used in paint shop.

12. What are the five consumables used in paint shop?

13. What do you understand by the term Primer? Write down the different types of primer
used in an automotive workshop.

14. What do you understand by the term paint defects?

Section-C
04X06 = 24 Marks

15. Define paint. What are the different elements of paints?

16. What is a spray gun? Explain different types of spray guns with their applications.
17. Write roles and responsibilities of a paint shop technician.

18. Explain the term DFT (Dry Film Thickness) in detail.
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End-Sem. Examination

Course Code: AUT1104
Course Name: Automotive Spray Painting

Section — A
10X01 = 10 Marks

1. Which one of the following elements enhances the properties of paint?

Answer: a. Additives.

2. DFT (Dry Film Thickness) is an instrument which is used to measure......

Answer: a. Thickness of coating.

3. Which one of the sanding processes promotes the corrosion?

Answer: a. Wet Sanding.

4. The size of nozzle tip for clear coat applicationis......

Answer: ¢, 1.2 mm.

5. Which one of the following elements of paint provides the paint its colour?

Answer: ¢. Pigment.

6. The paint defect occurred due to wrong sanding is...

Answer: a. Sanding Scratches.

7. The shape of the spray should be...,...... in shape.

Answer: b. Qval.

8. Which one of the following automotive paintings is also known as 2-stage painting?

Answer: b. Metallic Painting.

9. Infrared dryer works on the principle of......

Answer: ¢. Radiation.
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10. The equipment used to remove the extra putty from the surface is......

Answer: b. Dry Sander.

Section-B
04X04 = 16 Marks

11. Write any four equipment used in paint shop.
Answer: |

1. Paint Booth.

2. Infrared Dryer.

3. Spray Gun.

4. Dry Sander.

12. What are the fivé consumables used in paint shop?
Answer:
t. Paint Thinner.
Surgical Gloves.
Wiping clothes.
Sanding papers.

ok »oN

Masking paper.

13. What do you understand by the term Primer? Write down the different types of primer
used in an automotive workshop.

Answer: Primers are the most common undercoats used when refinishing car bodies. Primer
is a bonding agent which enables a bond between the surface underneath it and the paint that

will be sprayed on top.

Basically primers are categorised in 2 parts:

o 1-k primers.

¢ 2-k primers.

Properties of Primer:

* Adhesion — they provide a strong bond between the sheet metal or old paint and the
new paint.

¢ Rust resistance — they resist the formation of rust where they adhere to the sheet
metal. '

* Build- they're able to fill sanding and grinding marks in old paint, sheet metal and

fillers.

Page Zof 5
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s Sanding ease — they can be sanded smooth and levelled quickly and easily.
o Hold out — they prevent the paint from soaking in, which results in a dull finish.
« Drying speed — a good high-build primer should be ready to sand in as little as 30

minutes.

14. What do you understand by the term paint defects?

Answer: Painting not only gives a good appearance to a structure but also provides protection
against various infiltrative actions such as corrosion, decaying, weathering, etc. But however,
paint film also gets deteriorated by these actions. Hence the paint should be selected based
on many factors such as type of surface, type of environment, etc. Otherwise, defects may
occur in painting.

Following are the common defects that occur in painting:

¢ Blistering and ¢ Running. » Flashing.
Peeling. s« Sagging. » Saponification.
e Fading. ¢« Flaking. ¢ Alligatoring.
e Grinning. » Blooming. » Checking.
¢ Chalking. s  Wrinkling. s Mildew.
Section-C

04X06 = 24 Marks
15. Define paint. What are the different elements of paints?
Answer: Automotive paint is paint used on automobiles for both protection and decoration
purposes. Water-based acrylic polyurethane enamel paint is currently the most widely used
paint for reasons including reducing paint's environmental impact.
Modern automobile paint is applied in several layers, with a total thickness of around 100 pm
(0.1mm). Paint application requires preparation and primer steps to ensure proper application.
A basecoat is applied after the primer paint is applied. Following this, a clear coat of paint may
be applied that forms a glossy and transparent coating. The clear coat layer must be able to
withstand UV light.

Elements of paints are:

1. Binders.
2. Pigments.
3. Additives.
4. Hardener.
5. Solvent.

]
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16. What is a spray gun? Explain different types of spray guns with their applications.

Answer: The spray gun is the most popular type of spray application equipment used in re-

finish painting. A spray gun is a too! which uses compressed air to atomise paint and to apply

it to a surface. Air and material enter the gun through separate passages and are mixed at

the air cap in a controlled pattern.

Different types of spray guns are:

1.

Cup spray guns.
Cup sprayers are airless powered spray guns useful primarily for crafts and hobbies.
They provide a quick and even paint surface, and are very convenient to use.
. A small electric pump forces paint is through the gun ad onto the surface.
Air spray guns.
Alr spray guns use compressed air to spray paint onto a surface.
To use an air spray gun, always mask the surrounding area and spray from a distance
of 6 to 12 inches.
These guns are ideal for high quality jobs, such as automotive work
Airless spray guns.
They are suitable for large exterior and interior paint jobs.
They operate under high pressure and work with a variety of paint types.
Users should mask the surrounding area and should paint from a distance of 12
inches.
HVLP spray guns.
HVLP stands for high-volume, low-pressure,
These guns use high volume of air to push the paint through the nozzle.

Dilute the paint to make it thinner, and spray from a distance of six to eight inches.

17. Write roles and responsibilities of a paint shop technician.

Answer:;

To carry all types of vehicle body refinishing works like:

1. Pre-paint preparation.
2. Priming and painting.
3. Paint inspection.
4. Rectification of defects,
To identify and utilise the correct methods of working by using your experience, skills,
training and industry knowledge.
To keep your skills up-to-date by making appropriate efforts to acquire adequate
knowledge of new vehicles.
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e To identify and report all apparent faults considered to be advisable in the interest of

safety and reliability.

18. Explain the term DFT (Dry Film Thickness) in detail.

Answer; Dry film thickness (DFT) is the thickness of a coating as measured above the
substrate. This can consist of a single layer or multiple layers. DFT is measured for cured
coatings (after the coating dries). The thickness of a coating depends on the application and
type of process employed. Proper thickness should be determined by recommended coating
system parameters. ‘

s A coating is the most critical component in an anticorrosive coating system. The main
function of a coating is to provide corrosion protection by adhesion to the substrate. It
is critical that the applied thickness be sufficient to ensure corrosion protection as well
as proper adhesion.

s Film thickness is measured to ensure its compliance with ASTM, ISO and other
specifications. There are coating inspection tools that are used at every stage of the
coating process to ensure DFT meets correct specifications.

Types of DFT gauges include:

1. Magnetic pull-off (Type 1).

2. Constant pressure probe (Type Il).
3. Electronic magnetic flux.

4, Eddy current gauge.

The standards concerning DFT measurements include:

« 150 2808

« BS 3900 Part C5
e BG5S 5494

e ASTM D1005

» D1400

« D2691

« SIS 184160
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School of Automotive Skills

Session: 2021-22 (Summer Semester)
B. Voc. Program, 1st Semester,
End-Sem. Examination
Course Code: AUT1105 Time: 2 Hours
Course Name: Automotive Electrical Fundamentals and Air Conditioning
Max. Marks: 50

Instruction:

1. Answer all questions from section — A, each question carries one mark.

2. Answer all questions from section — B, each question carries four marks.

3. Answer all questions from section — C, each question carries six marks.

Section - A
10X01 =10 Marks

1. What type of specification is used to rate a transducer?
a. Transmitting Range. ¢. Dynamic Range.
b. Receiving Range. d. All of the above.
2. TCP is a type of an actuator. What does TCP stand for?
a. Torqued and coiled polymer.
b. Twisted and coaxial polymer.
c. Twisted and coiled polymer.
d. None of the above.
3. Which of the term in the following is not a property of refrigerant R134a?
a. High heat of vaporization. c. Non-corrosive.
b. Flammable. d. Non-toxic.
4. 1f in a circuit there are three resistors each of 120 ohms connected as two in series and one
in parallel with those two, & with a battery of 12 V. Then find out the total cuirent of the circuit?
a. 15A. ' c. T15A.
b. 1.5A d. 0.15A
5.\What is the effect of voltage to current in a circuit?
Voltage increase while current increase.

Voltage decrease while current increase.

o T

Voltage increase while current decrease.
d. None of the above.

6. Who invented the voltaic pile?
a. Alexander Graham Bell.

A!esséndro Volta.

Albert Einstein.

A.P.J. Abdul Katam.

o o o



A BHARTIYA SKILL DEVELOPMENT UNIVERSITY

BSLU

7. What is the universally accepted cylinder code for R134a7
a. Light Green.

b. Light Yellow.
c. Light Red.
d. Light Biue.
8. A parking light takes 0.5A current, its resistance is 24 Q. What is the voltage of the lamp?
a. 12 Volts. c. 10 Volts.
b. 24 Volts. | d. 48 Volts.

9. Which of the following is not an application of an actuator?
a. Electroactive Polymer.
b. Electropassive Polymer.
¢. Thermal Bimorph.
d. Shape-memory Alloy.
10. The function of a compressor is to remove the vapor produced by the ......... and to deliver
it at a required ............. pressure. '
a. Evaporator, Lower.
b. Evaporator, Higher.
¢. Expansion Valve, Lower.
d. Expansion Valve, Higher.

Section — B
04X04 = 16 Marks

11. Define the following:
a. Coefficient of performance.
b. Heat Engine.
c. Heat Pump.
d. Refrigerator.
12. Name any eight sensors with their function used in an automotive vehicle.
13. Write down the advantages and disadvantages of VCRS over Air Refrigeration System.
14. Explain different types of Thermodynamic Systems.

Section - C
04X06 = 24 Marks

15. Write down the standard operating procedure of AC Gas Recycling through Bosch
Robinair ACS 261,
16. Explain the following:
a. Electrostatic Effect.
b. Mulfimeter.
¢. Relay.
17. Define AC Compressor, Condenser & Evaporator in detail.
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18. Solve the mixed-circuit wiring diagram, and find cut the following quantities as given below:
a. Total Resistance.
b. Total Current.
(Given: R1 =100 ohms, R2 = 120 ohms, R3 = 115 ohms, R4 = 200 ohms, R5 = 100 ohms,
R6 = 30 ohms & R7 = 150 ohms, Voltage of the battery is 24 Volis)

[+
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School of Automotive Skills
Session 2021-22, Summer Semester
B. Voc. Program, 1%t Semester,

End-Sem. Examination

Course Code: AUT1105

Course Name: Automotive Electrical Fundamentals & Air Conditioning

Section— A
10X01 = 10 Marks

1. What type of specification is used to rate a transducer?

Answer: ¢. Dynamic Range.

2. TCP is a type of an actuator. What does TCP stand for?

Answer: c. Twisted and coiled polymer.

3 \Which of the term in the following is not a property of refrigerant R134a?

Answer: b. Flammable.

4. If in a circuit there are three resistors each of 120 ohms connected as two in series and one
in parallel with those two, & with a battery of 12 V. Then find out the total current of the circuit?
Answer: d. 0.15A.

5. What is the effect of voitage to current in a circuit?

Answer: a. Voltage increase while current increases.

6. Who invented the voltaic pile?

Answer: b. Alessandro Volta.

7. What is the universally accepted cylinder code for R134a?

Answer: d. Light Blue.

8. A parking light takes 0.5A current, its resistance is 24 Q. What is the voltage of the lamp?
Answer: a. 12 Volts.

9. Which of the following is not an application of an actuator?

Answer: b. Electropassive Polymer.

10. The function of a compressor is to remove the vapour produced bythe......... and to deliver
it at arequired ............. pressure.

Answer: b. Evaporator, Higher.
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Section - B
04X04 = 16 Marks

11. Define the following:

a. Coefficient of performance.

b. Heat Engine.

¢. Heat Pump.

d. Refrigerator.

Answer:

a. A refrigeration system's coefficient of performance (CoP) is very important in
determining a system's overall efficiency. It is defined as refrigeration capacity in kW
divided by the energy input in kW. While CoP is a very simple measure of performance,
it is typically not used for industrial refrigeration in North America. Owners and
manufacturers of these systems typically use performance factor (PF).

b. In thermodynamics and engineering, a heat engine is a system that converts heat or
thermal energy—and chemical energy—to mechanical energy, which can then be
used to do mechanical work. It does this by bringing a working substance from a higher
state temperature to a lower state temperature.

Heat
ENGINE Work
{\Waste) Heat

¢. A heat pump is a device that transfers heat energy from a source of heat to what is
called a thermal reservoir. Heat pumps move thermal energy in the opposite direction
of spontaneous heat transfer, by absorbing heat from a cold space and refeasing it to
a warmer one.

d. A refrigerator (colloquially fridge) consists of a thermally insulated compartment and a

heat pump (mechanical, electronic or chemical) that transfers heat from the inside of
the fridge to its external environment so that the inside of fhe fridge is cooled to a
temperature below the rcom temperature. Refrigeration is an essential food storage

technique in developed countries.

12. Name any eight sensors with their function used in an automotive vehicle.

Answer:

1.

Crankshaft Position Sensor: The functional objective for the crankshaft position sensor

is to determine the position and/or rotational speed (RPM) of the crank. Engine Control
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Units use the information transmitted by the sensor to control parameters such as
ignition timing and fuel injection timing.

Engine Coolant Temperature Sensor: Coolant temperature sensors are used by the
fue! management system to detect the engine's operating temperature. Depending on
the sensor information, the control unit adapts the injection time and firing angle to the

operating conditions.

. Airbag Sensor: This airbag works as an inflatable seatbelt that inflates upon frontal

impact from another vehicle. Activation of automotive airbags is triggered by crash
sensors (also known as impact sensors) that work to detect frontal impact and trigger

a control unit that deploys the airbag to cushion the passenger.

. Camshaft Position Sensor: The purpose of a camshaft position sensor is to determine

the position of the camshaft as it relates to the crankshaft. This data is then sent to the
powertrain control module (PCM) for use with fuel injector and/or ignition system
control.

Brake Fluid Pressure Sensor: The sensor has an input port to measure the hydraulic
praking pressure and an electrical connector output for a wire connection for feeding
the warning light. Some brake failures do not trip the sensor into a fauit mode. A brake
fluid pressure sensor is used in anti-lock braking system (ABS).

Knock Sensor: The knock sensor is located on the éngine block, cylinder head or
intake manifold. This is because its function is to sense vibrations caused by engine
knock or detonation. The PCM uses this signal to alter the ignition timing and prevent
detonation. Be clear that this sensor affects the ignition timing of an engine.

MAP Sensor: The Manifold Absolute Pressure (MAP) sensor is a key sensor because
it senses engine load. The sensor generates a signal that is proportional to the amount
of vacuum in the intake manifold. The engine computer then uses this information to
adjust ignition timing and fuel enrichment.

Oxygen Sensor: The O2 sensor is mounted in the exhaust manifold to monitor how
much unburned oxygen is in the exhaust as the exhaust exits the engine. Monitoring
oxygen levels in the exhaust is a way of gauging the fuel mixture. It tells the computer

if the fuel mixture is burning rich (less oxygen) or lean (more oxygen).

13. Write down the advantages and disadvantages of VCRS over Air Refrigeration System.

Answer:

Advantages:

Size is small when compared to an air refrigeration system for a given capacity of
refrigeration.

Volume of refrigerant circulated is low. Hence the running cost is iow.

High coefficient of performance.

The operating temperature range is huge.
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. The temperature at the evaporator can be easily controlled by regulating expansion
valve,
. tt requires smaller evaporator.

Disadvantages:

. High initial cost, costly refrigerant.
. Environmental hazardous refrigerant involved.
. Must ensure the prevention of leakage of refrigerant.

14. Explain different types of Thermodynamic Systems.

Answer:

. A thermodynamic system is a group of material and/or radiative contents. Its properties
may be described by thermodynamic state variables such as temperature, entropy, -
internal energy, and pressure,

. - The simplest state of a thermodynamic system is a state of thermodynamic
equilibrium, as opposed to a non-equilibrium state. A system is defined as quantity of
matter or a region in space chosen for study. Everything external to the system is

surrounding. Thermodynamic system and surrounding is always separated by the

boundary.
Olgep SYStem 9[3;9:! System solated System
. The system can be separated from its surrounding by a wall or without a wall.
. When the state of its content varies in space, the system can be considered as many

systems located next to each other, each being a different thermodynamical system.
. A thermodynamic system is subject to external interventions called thermodynamic
operations; these alter the system's walls or its surroundings; as a result, the system
undergoes thermodynamic processes according to the principles of thermodynamics.
(This account mainly refers to the simplest kind of thermodynamic system;

compositions of simple systems may also be considered.)

Section-C
04X06 = 24 Marks

15. Write down the standard operating procedure of AC Gas Recycling through Bosch
Robinair ACS 261.

Answer;

. The student should wear appropriate PPE's like safety goggles, safety gloves,
earplugs, nose mask, etc. while working on Robinair ACS 261 A/C recycling
machine.

. Check the power supply of the machine, it should be three phase.
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. Check the coaling effect of the vehicle by temperature measuring instrument.

. Check the unwanted sound of the compressor.

. Check the compressor oil level (Top-up if required).

. Check the refrigerant amount from the refrigerant tank (if less then fill it up).

. Check the connections of the A/C line.

. Turn ON the machine. 7

. Connect the high pressure and low pressure valves with hose reel connectors.

. Select A/C Servicing.

. Select Manual / Auto Mode of A/C recycling.

. Select Recovery of refrigerant (P1 Time of 1 minute}, then select vacuuming of AIC

System Line (Vacuum. Creation time for 20 minutes and Vacuum. Holding time for 5
minutes), Oil recharging (10 ml or *as per cabin size and vehicle manual
specifications), Refrigerant charging (300 gm to 900 gm-as per mentioned in the
manual as per cabin size), Hose pipe draining.

Process:
Step 1: Start recovery of refrigerant gas from the A/c System.
Step 2: After recovery start vacuum creation and vacuum holding in the line of A/C
System.
Step 3: After step 2, start refilling of the compressor oil and refrigerant in the A/C
System.
Step 4: After refilling, remove the hose connectors from the outlet valves, and start
the hose draining process to ensure that no refrigerant gas should remain in the
hose pipe of the Robinair ACS 261.
Step 5. Note down the summary screen of the Robinair ACS 261 for the final results
of AIC Recycling in a vehicle to know the amount recovered and consumed & the
time ’gaken for the process to estimate the cost of job work.
Step 6; Switch OFF the machine and remove the power supply.

., Check the cooling effect of the vehicle by temperature measuring instrument after
the process of recycling of refrigerant by turning ON the vehicle for 15 minutes.

. Check the workplace properly and manage it from the initial phase of the process for

better working of the job.

16. Explain the following:
a. Electrostatic Effect.
b. Multimeter.
c. Relay.
Answer:
a. Electrostatic effects: Electrostatics is a branch of physics that studies electric charges

at rest. Since classical physics, it has been known that some materials such as amber
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attract lightweight particles after rubbing. The Greek word for amber, or electron, was
the source of the word 'electricity’. Electrostatic phenomena arise from the forces that
electric charges exert on each other. Such forces are described by Coulomb's [aw.
Even though electrostatically induced forces seem to be rather weak, some
electrostatic forces such as the one between an electron and a proton, that together
make up a hydrogen atom, is about 36 orders of magnitude stronger than the
gravitational force acting between them.

b. Multimeter: A multimeter or a multitester, also known as a VOM (volt-ohm-milli-
ammeter), is an electronic measuring instrument that combines several measurement
functions in one unit. A typical multimeter can measure voltage, current, and
resistance. Analog multimeters uses a micro-ammeter with a moving pointer to display
readings. Digital multimeters (DMM, DVOM} have a numeric display, and may also

- show a graphical bar representing the measured value. Digital multimeters are now far
more common due to their lower cost and greater precision, but analog multimeters
are still preferable in some cases, for example when monitoring a rapidly varying value.

c. Relays are switches that open and close circuits electromechanically or electronically.
Relays control one electrical circuit by opening and closing contacts in another circuit.
As relay diagrams show, when a relay contact is normally open (NQ), there is an open
contact when the relay is not energized. When a relay contact is Normally Closed
{NC), there is a closed contact when the refay is not energized. In either case, applying
electrical current to the contacts will change their state.

Relays are generally used to switch smaller currents in a control circuit and do not
usually control power consuming devices except for small motors and Solenoids that
draw low amps. Nonetheless, relays can J"control" larger voltages and amperes by
having an amplifying effect because a small voltage applied to a relays coil can resuit
in a large voltage being switched by the contacts.

17. Define AC Compfessor, Condenser & Evaporator in detail.

Answer:

a. The function of a compressor is to remove the vapour produced by the evaporator and
to deliver it at a required higher pressure. The compressor can be compared to a heart
pumping the blood (the refrigerant) inside the body (the compression cycle). In the
basic compression cycle, the compressor is positioned between the evaporator and
the condenser. Compressors can be installed in either single or multistage
configuration, and can be connected to each other in series or in parallel. The

compressor is one of the most important parts of your air conditioning unit. Not only

does the compressor play an important role in the cooling process, but it also ensures
that the unit works effectively and continually. Compressor Location: The compressor
can be found under the hood (Bonnet) of the vehicle, near to the belt drive.

Types of Compressors:
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¢ Positive Displacement Compressor (reduction in volume due to a piston in
thermodynamics is considered as positive displacement of the piston).
o Reciprocating or piston type compressor.
o Screw compressor.
o Scroll compressor.
o Rotary compressor.
« Dynamic compressor.
o Centrifugal or turbo compressor.
in systems involving heat transfer, acondenseris a device or unit used
to condense a gaseous substance into a liquid state through cooling. In so doing,
the latent heatis released by the substance and transferred to the surrounding
environment. Condensers are used for efficient heat rejection in many industrial
systems. Condensers can: be made according to numerous designs, and come in
many sizes ranging from rather small (hand-held) to very large (industrial-scale units
used in plant processes). For example, a refrigerator uses a condenser to get rid
of heat extracted from the interior of the unit to the outside air.
Condensers are used inair conditioning, industrial chemical processgs such
as distillation, steam power plants and other heat-exchange systems. Use of cooling
water or surrounding air as the coolant is common in many condensers.
Types of Condensers:
¢ Air-cooled Condenser.
» Water-cooled Condenser.
+ Evaporative Condenser.
An evaporator is a device in a process used to turn the liquid form of a chemical
substance such as water into its gaseous-form/vapour. The liquid is evaporated, or
vaporized, into a gas form of the targeted substance in that process.
The air-conditioning evaporator is a small radiator inside the dashboard that provides
cold air for the air-conditioning system. It's called the evaporator because it's where
the freezing liguid refrigerant takes on any heat from the air biown through it and
changes into a gaseous state (evaporating it) before returning it to the air-conditioning
condenser to shed the heat; the process is constantly repeated. The air that emerges
from the air conditioner is cold as a result.
The evaporator is typically hidden inside the vehicle’s dashboard and can be labour-
intensive to replace, which then requires a full system recharge. Unlike a ruptured
heater core, which can leak engine coolant into the foot wells, a leak in the evaporator
releases only refrigerant vapour. A clogged drainage channel is a common cause of
water in the front foot wells.

Types of Evaporator:
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Natural/forced Circulation Evaporator.
Falling Film Evaporator.

Rising Film (Long Tube Vertical) Evaporator.
Climbing and Falling-film Plate Evaporators.
Multiple Effect Evaporators.

Agitated Thin Film Evaporator.

18. Solve the mixed-circuit wiring diagram, and find out the following quantities as given below:

a. Total Resistance.

b. Total Current.

(Given: R1 = 100 ohims, R2 = 120 ohms, R3 = 115 ohms, R4 =200 ohms, R5 = 100 ohms,
R6 = 30 ohms & R7 = 150 ohms, Voltage of the battery is 24 Volts)

Solution:

s,

|+

I

a. R (Total) = 126.48 chms or 127 ohms.
b. I {Total) = 0.1897 A or 190 mA.
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Schoo! of Automotive Skills
Session: 2021-22 (Summer Semester)
B. Voc. Program, 1st Semester;
End-Sem. Examination
Course Code: AUT1105 Time: 2 Hours
Course Name: Automotive Electrical Fundamentals and Air Conditioning
Max. Marks: 50

Instruction:

1. Answer all questions from section — A, each question carries one mark.

2. Answer all questions from section — B, each question carries four marks.

3. Answer all questions from section — C, each question carries six marks.

Section - A
10X01 = 10 Marks

1. The charging system:
a. Provides all electrical energy to operate the electrical system while the engine is
running.
b. Restores the energy to the battery after starting the engine.
c. Uses the principle of magnetic induction to generate electrical power.
d. All of the above.
2. Why do we use metallic shield for power cables in an automotive electrical?
a. To make it attractive.
b. Toincrease the électrica! conductivity.
c. To protect the wire from the external forces.
d. All of the above.
3. Calculate the total resistance between the points A and B.

a. Bohms.
. 0 ohms. PUEAVAVAVAY m——
4 shm

7.67 ohms. 2 ohm
0.48 ohms.

a o o

8 AT

3 olhim

4. OBD used in scanning the sensor faults in an Automotive vehicle stands for....
a. On-Board Display. ¢c. On-Board Detection.
b. On-Board Data. d. On-Board Diagnostic.

5. Which one of the following component is not a part of an electronic component?
a. Inductor. c. Wire.
b. Relay. d. Diode.
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6. Among the below options which material is a bad conductor of electricity?
a. Glass. . c. Silver.
b. Brass. d. Copper.
7. What are the modes of Heat transfer in a thermodynamic system?
a. Transmission.

b. Inhduction.

o

Conduction, Convection and Radiation.

o

None of the above.
8. Which measuring instrument is commonly used in the automotive workshops for auto-
electrical measurements?
a. Ammefer, c. Oscilloscope.
b. Voltmeter. d. Multimeter.
9. What is the purpose of a Drain Wire in an electrical cable?
a. To make it attractive.
b. To increase the electrical conductivity.
c. To protect the wire from the external forces.
. d. To reduce the magnetic effect of positive and negative wire in a cable.
10. Mixed-Signal Circuits in an Automotive electronics is also known as......
a. Series-paraliel Circuits. ' ¢c. Combined Circuits.
b. Joint Circuits. | d. Hybrid Circuits.

Section - B
04X04 = 16 Marks

11. Explain the function of an OBD-ll Scanning Tool. Name any three parameters of an
OBD-Il Scanning Tool used in an Automotive Workshop.
12. Solve the following problems:
a) One cable is damaged on the insulation. A residual current of 8.5A flows at a voltage
of 24V. What is the resistance at the damaged area?
b} If 500A flow at 250V, then what will be the resistance in the circuit?
13. Define the following:
a. Coefficient of performance.
b. Heat Engine.
c. Heat Pump.
d. Refrigerator.
14. Draw a schematic diagram of a simple VCRS cycle.
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Section - C
04X06 = 24 Marks

15. Define AC Compressor, Condenser & Evaporator in detail.

16. Explain the following refrigerants and their properties:

a. HFC. d. CO2.
b. FC. e. NH3.
c. HCFC. f. HC.

17. Wiite down the standard operating procedure of AC Gas Recycling through Bosch
Robinair ACS 261.
18. Solve the mixed-circuit wiring diagram, and find out the following quantities as given below:
a. Total Resistance.
b. Total Current.
(Given: R1 = 100 ohms, R2 = 120 ochms, R3 = 115 ohms, R4 =200 ohms, R5 = 100 ohms,
R6 = 30 ochms & R7 = 150 ohms, Voltage of the battery is 48 Volts)
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Section - A
10X01 = 10 Marks

1. The charging system:

Answer: d. All of the above.

2. Why do we use metallic shield for power cables in an automotive electrical?
Answer: c. To protect the wire from the external forces,

3. Calculate the total resistance between the points A and B.

A W\J . E\é\a/hm
4 ohem \\«/“v"f

2 ohrm

B8 AVAVATAY
3 abien
Answer: a. 8 ohms.
4. OBD used in ‘scanning the sensor faults in aﬁ Automotive vehicle stands for....
Answer: d. On-Board Diagnostic.

5. Which one of the following component is not a part of an electronic component?
Answer: ¢. Wire, :

8. Among the below options which material is a bad conductor of electricity?
Answer: a. Glass.

7. What are the modes of Heat transfer in a thermodynamic system?

Answer: ¢. Conduction, Convection and Radiation.

8. Which measuring instrument is commonly used in the automotive workshops for auto-
electrical measurements?

Answer: d. Multimeter.

9. What is the purpose of a Drain Wire in an electrical cable?

Answer: d. To reduce the magnetic effect of positive and negative wire in a cable.

Page 10f 9



Answer Key

LN BHARTIYA SKILL DEVELOPMENT UNIVERSITY
Yy

Behy
10. Mixed-Signal Circuits in an Automotive electronics is also known as......
Answer: d. Hybrid Circuits.

Section - B
04X04 = 16 Marks

11. Explain the function of an OBD-ll Scanning Tool. Name any three parameters of an
OBD-Il Scanning Tool used in an Automotive Workshop.

Answer:

On-board diagnostics (OBD) is an automotive term referring to a vehicle’s self-diagnostic and
reporting capability. OBD systems give the vehicle owner or repair technician access to the
status of the various vehicle subsystems.

The amount of diagnostic information available via OBD has varied widely since its
introduction in the early 1980s versions of on-board vehicle computers. Early versions of OBD
would simply itluminate a malfunction indicator light or "idiot light" if a problem was detected
but would not provide any information as to the nature of the problem.

Modern OBD implementations use a standardized digital communications port to provide real-
time data in addition to a standardized series of diagnostic trouble codes (DTCs) which allow
one to rapidly identify and remedy malfunctions within the vehicle.

Various tools are available that plug into the OBD connector to access OBD functions. These
range from simple generic consumer level tools to highly sophisticated OEM dealership tools
'to vehicle telematics devices.

Applications of OBD Tool:

1. It is used to read all diagnostics data from the car.

2. It has Mobile device-based tools and analysis, PC-based scan tools and analysis
platforms, Data Loggers, Emission Testing, Driver's supplementary vehicle

instrumentation, vehicle telematics.

3. Used to monitor realtime data like:
a. Engine temperature.
b. Fuel rate.
C. 02 sensor voltage.
d. Battery voltage level.

e. Time your engine has been running, etc.
12. Solve the following problems:
a) One cable is damaged on the insulation. A residual current of 8.5A flows at a voltage
of 24V. What is the resistance at the damaged area?
b) If 500A flow at 250V, then what will be the resistance in the circuit?
Answer;
a. Given: V=24V | = 8.5A.
wkt V=IR,
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R =V/l = 24/8.5 = 2.820hms.
Given: V=250V, | =500 A.
w.kt V=1R,

R = W/ = 250/500 = 0.5 chms.

13. Define the following:

a.
b.

d.

Coefficient of performance.
Heat Engine.
Heat Pump.

Refrigerator.

Answer:

a.

Coefficient of performance: A refrigeration system's coefficient of performance (CoP)
is very important in determining a system's overall efficiency. It is defined as
refrigeration capacity in KW divided by the energy input in kW. While CoP is a very
simple measure of performémce, it is typically not used for industrial refrigeration in
North America. Owners and manufacturers of these systems typic'ally use
performance factor (PF). A system's PF is defined as a system's energy input in
horsepower divided by its refrigeration capacity in TR. Both CoP and PF can be
applied to either the entire system or to system components. For example, an
individual compressor can be rated by comparing the energy needed to run the
compressor versus the expected refrigeration capacity based on inlet volume flow rate.
It is important to note that both CoP and PF for a refrigeration system are only defined

at specific operating conditions, including temperatures and thermal loads.

Heat Engine: In thermodynamics and engineering, a heat engine is a system that
converts heat or thermal energy—and chemical energy—to mechanical energy, which
can then be used to do mechanical work. It does this by bringing a working substance
from a higher state temperature to a lower state temperature. A heat source generates
thermal energy that brings the working substance to the high temperature state. The
working substance generates work in the working body of the engine while transferring
heat to the colder sink until it reaches a low temperature state. During this process
some of the thermal energy is converted into work by exploiting the properties of the
working substance. The working substance can be any system with a non-zero heat
capacity, but it usually is a gas or liquid. During this process, some heat is normally

lost to the surroundings and is not converted to work.

Heat Pump: A heat pump is a device that transfers heat energy from a source of heat

to what is called a thermal reservoir. Heat pumps move thermal energy in the opposite
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direction of spontaneous heat transfer, by absorbing heat from a cold space and
releasing it to a warmer one. A heat pump uses external power to accomplish the work
of transferring energy from the heat source to the heat sink. The most common design
of a heat pump involves four main components — a condenser, an expansion valve,
an evaporator and a compressor. The heat transfer medium circulated through these

components is called refrigerant.

d. Refrigerator: A refrigerator (colloquially fridge) consists of a thermally insulated
compartment and a heat pump (mechanical, electronic or chemical) that transférs heat
from the inside of the fridge to its external environment so that the inside of the fridge
is cooled to a temperature below the room temperature. Refrigeration is an essential
food storage technique in developed countries. The lower temperature lowers the
reprodUction rate of bacteria, so the refrigerator reduces the rate of spoilage. A
refrigerator maintains a temperature a few degrees above the freezing point of water.
Optimum temperature range for perishable food storage is 3 to 5 °C (37 to 41 °F). A
similar device that maintains a temperature below the freezing point of water is called
a freezer. The refrigerator replaced the icebox, which had been a common household

appliance for almost a century and a half.

14. Draw a schematic diagram of a simple VCRS cycle.

Answer:

Cormcrdaerm=ar rosy o
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Section-C
04X06 = 24 Marks

15. Define AC Compressor, Condenser & Evaporator in detail.

Answer:

AC Compressor: The function of a compressor is to remove the vapour produced by the
evaporator and to deliver it at a required higher pressure. The compressor can be compared
to a heart pumping the blood (the refrigerant) inside the body (the compression cycle). In the

basic compression cycle, the compressor is positioned between the evaporator and the
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condenser. Compressors can be installed in either single or multistage configuration, and can
be connected to each other in series or in parallel.
The compressor is one of the most important parts of your air conditioning unit. Not only does
the compressor play an important role in the cooling process, but it also ensures that the unit
works effectively and continually.
Compressor Location

The compressor can be found under the hood (Bonnet) of the vehicle, near to the belt drive.

Positive |
DlSpIacemant

i

|

Uguid Bing

AC Condenser: In systems involving heat transfer, a condenseris a device or unit used
to condense a gaseous substance into a liquid state through cooling. In so doing, the latent
heatis released by the substance and transferred to the surrolnding environment.
Condensers are used for efficient heat rejection in many industrial systems. Condensers can
be made according to numerous designs, and come in many sizes ranging from rather small
(hand-held) to very large (industrial-scale units used in plant processes). For example,
a refrigerator uses a condenser to get rid of heat extracted from the interior of the unit to the
outside air.

Condensers are used in air conditioning, industrial chemical processes such as distillation,
steam power plants and other heat-exchange systems. Use of cooling water or surrounding
air as the coolant is common in many condensers.

A condenser is designed to transfer heat from a working fluid (e.g. water in a steam power
plant) to a secondary fluid or the surrounding air. The condenser relies on the efficient heat
transfer that occurs during phase changes, in this case during the condensation of a vapour
into a liquid. The vapour typically enters the condenser at a temperature above that of the
secondary fluid. As the vapour cools, it reaches the saturation temperature, condenses into
liquid and releases large quantities of latent heat. As this process occurs along the condenser,
the quantity of vapour decreases and the quantity of liquid increases; at the outlet of the
condenser, only liquid remains. Some condenser designs contain an additional length to sub-

cool this condensed liquid below the saturation temperature.
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Tvpes of condenser:

e Air-cooled Condenser.
¢ Water-cooled Condenser.
« Evaporative Condenser.

Evaporator: An evaporator is a device in a process used to turn the liquid form of a chemical

substance such as water into its gaseous-form/vapour. The liquid is evaporated, or vaporized,

into a gas form of the targeted substance in that process.

The air-conditioning evaporator is a small radiator inside the dashboard that provides cold air
for the air-conditioning system. It's called the evaporator because it's where the freezing liquid
refrigerant takes on any heat from the air blown through it and changes into a gaseous state
(evaporating it) before returning it to the air-conditioning condenser to shed the heat; the
process is constantly repeated. The air that emerges from the air conditioner is cold as a
result.

The evaporator is typically hidden inside the vehicle's dashboard and can be labour-intensive
to replace, which then requires a full system recharge. Unlike a ruptured heater core, which
can leak engine coolant into the foot wells, a leak in the evaporator releases only refrigerant
vapour. A clogged drainage channel is a common cause of water in the front foot wells.

Types of Evaporator:

e Naturalfforced Circulation Evaporator.

e Falling Film Evaporator.

* Rising Film (Long Tube Vertical) Evaporator.
« Climbing and Falling-film Plate Evaporators.
» Multiple Effect Evaporators.

¢ Agitated Thin Film Evaporator.

16. Explain the following refrigerants and their properties:

a. HFC.

b. FC.

c. HCFC.

d. CO2.

e. NH3.

f. HC.
Answer:

a. HFC: HydroFluoroCarbons
The hydrofluorocarbons are refrigerants that contain no chlorine and are not harmful

to the ozone layer. However, their impact on global warming is very large compared
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with traditional refrigerants. The most common HFC refrigerants available since the
ban on HCFCs are presented.

FC: FluorcCarbons

Fluorocarbons contain no chlorine and are not harmful to the ozone layer. However,
they are extremely stable, and they have a high GWP. R218 is an example of a
filuorocarbon, and FCs are also present in the mixtures R403 and R408.

HCFC: HydroChloroFluoroCarbons

The slow phase-out of CFCs shows it is a costly process. However, and more
importantly, it also shows the problems and indecisiveness surrounding the availability
of HCFCs, which were officially indicated as temporary (until 2030) substitutes for
CFCs. The hasty actions of the European Union that culminated in the ban of HCFCs,
immediately for refrigeration and soon (2004 at the latest) for air conditioning, has
upset the industry's programs and plans.

The HCFECs contain less chlorine than CFCs, which means a lower ODP. Examples
of hydrochlorofiuorocarbons include R22, R123 and R124.

CO2: Carbon Dioxide

R744, carbon dioxide, has several attractive characteristics: non-flammable, does not
cause ozone depletion, very low toxicity index (safety A1), available in large quantities,
" and low cost. However, it also has a low efficiency and a high operating pressure
(approximately 10 times higher than R134a). For the two latter reasons, efforts are
needed to improve its refrigeration cycle and related technology, particularly heat
exchangers and expansion devices. A major forthcoming CO2 application seems fo
be air conditioning in the automotive industry. Heat pumps could also benefit from
CO2 due to the higher temperature that can be obtained even at very low ambient
temperatures.

NH3: Ammonia

Ammonia, R717, is an atfractive refrigerant alternative. It has been used in
refrigeration systems since 1840 and in vapour compression since 1860. In terms of
its properties, it should be considered a high-class refrigerant. Furthermore, its ODP
and GWP are 0. However, although it is a selfalerting gas, i.e. leaks can easily be
detected by the smell, ammonia is very hazardous even at low concentrations because
the smell often causes panic. This is the main reason why ammonia was withdrawn
from applications for use by unskilled people and retained only for industrial
applications.

It is also quite common in commercial refrigeration, although safety regulations
require that it be used with a secondary distribution loop. Obviously, this secondary

loop reduces the efficiency.
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HC: HydroCarbons

Hydrocarbons are a very limited solution to the environmental problems associated
with refrigerants. They are harmless to the ozone layer (ODP = 0) and have hardly
any direct greenhouse effect (GWP<5), but they are highly flammable. The use of
HCs as refrigerants is confined to Europe, because many other countries elsewhere
have banned the use of flammable gas in the presence of the public. According to
the standards I1SO 55149 and EN 378.2000, this should apply also in Europe.
However, the standard IEC 355.2.20 allows the use of HCs in household
refrigerators with refrigerant charges up to 150 g.

This standard has opened the way for some European refrigerator manufacturers to
produce household refrigerators with flammable isobutene, R600a.

These have been accepted enthusiastically by environmentalists, and have achjeved

great success in the market.

17. Write down the standard operating procedure of AC Gas Recycling through Bosch
Robinair ACS 261.

Answer:

-

The student should wear appropriate PPE's like safety goggles, safety gloves,
earplugs, nose mask, etc. while working on Robinair ACS 261 A/C recycling machine.
Check the power supply of the machine, it should be three phase.

Check the cooling effect of the vehicle by temperature measuring instrument.

Check the unwanted sound of the compressor.

Check the compressor oil level (Top-up if required).

Check the refrigerant amount from the refrigerant tank (if less then fill it up).

Check the connections of the A/C line.

Turn ON the machine.

Connect the high pressure and low pressure valves with hose reel connectors.

Select A/C Servicing.

Select Manual / Auto Mode of A/C recycling.

Select Recovery of refrigerant (Pl Time of 1 minute), then select vacuuming of A/C
System Line (Vacuum. Creation time for 20 minutes and Vacuum. Holding time for 5
minutes), Qil recharging (10 ml or *as per cabin size and vehicle manual
specifications), Refrigerant charging (300 gm to 900 gm as per mentioned in the

manual as per cabin size), Hose pipe draining.

Process:

Step 1: Start recovery of refrigerant gas from the Ale System.

Step 2: After recovery start vacuum creation and vacuum holding in the line of A/C System.

Step 3: After step 2, start refilling of the compressor oil and refrigerant in the A/C System.
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Step 4: After refilling, remove the hose connectors from the outlet valves, and start the hose
draining process to ensure that no refrigerant gas should remain in the hose pipe of the
Robinair ACS 261.
Step 5: Note down the summary screen of the Robinair ACS 261 for the final results of A/C
Recycling in a vehicle to know the amount recovered and consumed & the time taken for the
process to estimate the cost of job work.
Step 6: Switch OFF the machine and remove the power supply.
. Check the cooling effect of the vehicle by temperature measuring instrument after the

process of recycling of refrigerant by turning ON the vehicle for 15 minutes.

. Check the workplace properly and manage it from the initial phase of the process for

better working of the job.

18. Solve the mixed-circuit wiring diagram, and find out the following quantities as given below:
a. Total Resistance.
b. Total Current.
(Given: R1 =100 ohms, R2 = 120 ohms, R3 = 115 ohms, R4 = 200 ohms, R5 = 100 ohms,
R6 = 30 ohms & R7 = 150 ohms, Voltage of the battery is 48 Volts)

Solution:
a. R (Total) =129.51 ohms.
b. I (Total) = 370 mA.
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Course Name: Automotive tools and measurement Max. Marks: 50
Instruction:

1. Attempt all questions.
Use of Calculators is prohibited.
Section A contains 10 Questions. Each question carries 1 Marks.

Section B contains 4 Questions. Each question carries 4 Marks.

ok wN

Section C contains 4 Questions. Each guestion carries 6 Marks.

Section - A
10X01 = 10 Marks

Q1. Why do not we use second angle and fourth angle projection?

a) Due to overlapping
b) Due to complications
¢) Due to lacking

d) None of the above

Q2. Which type of measurement does not provide numerical values?
a) Gauging
b) Measuring
c) Both (A) & (B)

d) Nane of the above

Q3. What is the least count of the instrument?

1 2 .3
i ] main seate
T

l Vernier scale

a) 0.1cm

b) 0.01cm



¢} 1m

d) 0.01mm

Q.4 Least count defines the... ......
a) Smallest unit we can measure

b) Smallest dimension

O

)
) Smallest length
)

d} None of these

Q5. _____is angle between the top face of cutting point and normal to work surface at cutting edge
a) Clearance angle
b) Pointangle
c) Rake angle

d) None of the above

Q.8 Name the equipment

J4  HANRE AN

a) Pin vice
) Measuring Gauge
c) Both (A) & (B)
}

None of the above

Q.7 Name the type of nut

< WYLOH OR FIBRE ISERT




a) Self-lock nut
by T-Nut
¢} Square nut

d) None of the above

Q8. This type of bolts is used when the assembly is subjected to alternating load condition

Continuously

a) Anti-Fatigue Bolts
b} Body fit Bolis
c) Studs

d} None of the above

Q9. Name the projection symbol

a) Firstangle
b} Second angle
c) Third angle

d) None of the above

a) Plug gauge

b) Thread gauge
c) Slip gauge

d) None of the above
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Section — B
04X04 = 16 Marks

Q11. Write Different types of nuts and bolts.
Q12. Write different angles of chisel and their effects.
Q13. Explain different types of lines with their uses.

Q14. Write short note on measuring errors.

Section-C
04X06 = 24 Marks

Q15. What is fit? Name types of fit
Q18. Write short note on surface finish indication
Q.17 Differentiate between first angle and third angle projection?

Q18. Explain the parts of Vernier caliper with diagram.
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Section C containg 4 Questions. Each question carries 6 Marks.

Section - A
10X01 = 10 Marks

Q1. Why do not we use second angie and fourth angle projection”?
a. Due to overiapping
b. Due to comptications
¢. Due to lacking

d. None of the above

Q2. Which type of measurement does not provide numerical values?
a. Gauging
k. Measuring
c. Both (A) & (B)

d. None cf the above

Q3. What is the least count of the instrument?

'

e

2
)

| 2
l Muain scale
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{ Vernter seale

a. 0.1cm

h. 0.01cm
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c. 1m

d. 0.0tmm

Q.4 The least count defines the......... !
a. Smallest unit we can measure
b, Smallest dimension
c. Smallest length

d. None of these
Qb. __is angle between the top face of cutting point and normal to work surface at cutting edge

a. Clearance angle
b, Point angle
c. Rake angle

d. None of the above

(1.6 Name the equipment

A AN
jd ) AR

crona
a. Pinvice

b. Measuring Gauge

c. Both {A) & (B)

d. None of the above

Q.7 Name the type of nut

BV R FIRSE #0520 7




a. Self lock nut b. Square nut

. T-Nut d. None of the above

Q8. This type of bolts is used when the assembly is subjected to alternating load condition continuously.

a. Anti-Fatigue Bolts
b. Body fit Bolts
c. Sluds

d. None of the above

Q9. Name the projection symbotl

] ©
a. Firstangle
h. Second angle

¢. Third angle

d. None of the above

Q10. Name the gauge

a. Plug gauge
b. Thread gauge
c. Slip gauge

d. WNone of the above
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Q11. Write Different types of nuls and bolts.
Ans.

There are different types of nut;
= Hexagonal nuts

» Square nuts

* Self-locking nuts

* T- nuts

- Siotted & Castle nuts

* Round nuts

» Slotted Round nuts
Depending upon type of application, different types of bolts are used:

* Bolts with clearance hole

+ Body fit bolt

+ Anti-fatigue bolt

« Studs

Q.12 Write different angles of chisel and their effects.

Ans.

Point Angle: ‘
*Correct point/cutting angles of chisel depends on the material to be chipped, sharp angles for soft
materiais and wide angles for hard materials

‘Rake Angle:
‘Rake angle is angle between the top face of cutting point and normat to work surface at cutting edge

*Clearance Angle:
*Clearance angle is angle between the bottom face of point and tangent to the work surface
originating at the cutting edge




PORNT ANGLE

CLEASIARIE AMGLE

; .
ANCLE OF
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TL0 LUV
STy
E
o
TR
i‘}
P~
W R
Effects -
« Angle of Inclination too low, Rake angie increases cutling edge cannot penetrate into work-
piece
[ ]

Angle of Inclination too high, Rake angle decreases, cutting edge digs in, and the cut
progressively increase



Q.13 Explain different types of lines with their uses.

Ans.

Hiustration

Thick

Continuous thin

Continuous thin wavy
T T e/
Continuous thin with zig-zag

4 4 -

Shaort dashes, pap 1, length 3 mm

Application

Cutlines, visible cdpoes, surface
boundaries of objects, margin lines
Dimension lines, extensian fines,
section lines leader or pointer lines,
construction lines, boarder lines

Short break lines or irreguiar
houndary lines - drawn freehand

Long break lines

Invisible or interior surfaces’

Shart dashos

U <

Center lines, locus fines
Alternate long and short dashes in a
preportion of 6:1,

Long chain thick at end and thin
clsewhore

Cutting plane lines

Q.14 Write short note on measuring errors.

Ans.

E Ot
L" "—’__xif_i‘;y
G?—~ ==

@ RS Sror dus £ 1900I0S 0840 ARG

A A LA LR ey e

# This parabeitsim of i
TR \ErEGr e Lns
bt spas cnsthiod,

= MR asuring e of
honkoo gsing e

B Tha acourary of tha imas: a laols s
(BpEnUERT Upon the raference Lompe-
otura {BUPCY

Workpieoes/measuring  depths oust
ba cioan ana burr-fres for measurlag.

- Tha measuring Jaws must be diractad
#a nlgh as possible above lhe work-
ploco.

» Do nol it thae vornlar gauge during
msasuring.

= Do not apply too much pressure when
pressing the mmowing measurng jaws
agaiist the surtscs 10 be rmausared,

k  lLoolk at the reading trom above.

T Thes verrder QAUGE I8 B PrEChInn M-
uring tool and must therafore be pro.
tociad agalnsi solllng and damage.

A iden

) Blandhong srrus ofhnsling s swrems s of indeenes

RMesanURng intarnal cimensions

Wilh lne varnior pauge shown,
thichkness o the measuring jew
o Aaoioa to tha roadin o,
wresch GTE in et Ueet Hosmstred
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Q15. What is fit? Name types of fit
Ans,

04X06 = 24 Marks

Manufactured parts are required to mate with one another during assembly.

«  The relationship between the two mating parts that are to be assembled, that is, the

hole and the shaft, with respect to the difference in their dimensions before assembly

is called a fif.

+ Anideal fit is required for proper functioning of the mating parts. Three basic types of

fits can be identified, depending on the actual limits of the hole or shaft:

a. Clearance fil
b. Interference fit

c. Transition fit

Clearance fit: The largest permissibie diameter of the shaft is smatler than the diameter of the

smallest hole.

* Incase of clearance fit, the difference between the sizes is always positive.

Interference fit: The minimum permissible diameter of the shaft exceeds the maximum allowable

diameter of the hole.

«  This type of fit always provides interference. Interference fit is a form of a tight fit. Tocls are

required for the precise assembly of two parts with an interference fit.

« Inaninterference fit, the difference between the sizes is always negative.

Transition fit: Occurs when two tolerance mating parts are sometimes and interference fitand

sometimes clearance fit when assembled.

(316. Write short note on surface finish indication

Ans.

indicatibn of surfacé flmsh

of. DIN EN IS0 1302 (2002-068)

Meaning

Additional marks

All manufacluring processes
are allowed.

1urning, milling.

Material remaval not allowed
or the surface remains in de-
livered condition.

All surfaces around the contour
must have the same surface-
finigh.

BN NN

Material removal specilied, e. 4.

a surface parameter with
numerical value in pm, trans.
fer characteristie?/individual
evaluation tength in mm

b secondary surface finish
requirement {(as described
for a)

¢ manufacluring process

d symbot for the required
greove direction
{table page 100

g machining devialien in ram



" Indication of surface finish cf. DIN EN 150 1302 (2002-06}
Symbols {or groove direction
Repre- N = V/M L
sentation [ 1 L — L I
o of groove IO
. . e
i direction e & 5 i;fﬁ:’p;:: @
_— - Foaster g4
Symbol = - i X M C R P
. Groove parallel perpen: crossed multi- BPRTOXI- approxi- nen-grooved
direction 1o the dicular to in two directional mately con- mately swrface, non-
projection the projec- angular centric to radial (o directional or
mlane tion plane directions the center the center troughs

(1.17 Differentiate between first angle and third angle projection?

Ans.

First angle projection

Third-angle projection

Object is keptin the first quadrant.

Objectis assumed to be keptin the
third quadrant.

Object hies between observer and the
plane of projection.

Plane of projection lies between the
ohserver and the ohject.

The plane of projection is assunted to be
non-transparent,

The plane of projection is assumed to
be transparent.

Front {efevation) view is drawn above the
XY line

Front (elevation) view is drawn below
the X¥ line

Top (plan) view is drawn beiow thea XY line

Top (plan) view is drawn above the XY
fine

Left view is projected on the right plane
and vice versa

Left view is projected on the left plane
itself.

Followed in India, European countries

Followed in USA




Frontview Right side view

Right sidc view Front view

Bottom

Q18. Explain the parts of Vernier caliper with diagram.
Ans.



Vernler goruge Comporenis of 8 vernier gaugs

A varnier gauge consisis of the following
parts:

=)

1. The bar with the line gradoualion in mil-
limetres

2. Tha fixad measuring jaw,

3. The adjustable measuring jaw.

T

4. The slide with vernier graduation-

The retaining scraw (lype 1/A)

_UW

5a. The clamp (type 2A)

oL

53 8. The culling arsas for measuring inler-

8 nal dimensions

3 7. The measuring areas for measuring

] threads

z

2 8. The depth measuring rod for meas- @

uring drill depths, groove depths and
ridge heights

z

[ N [ A

5L
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3. Section A contains 10 Questions. Fach guestion carries 1 Marks.
4. Section B contains 4 Questions. Each question carries 4 Marks.
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Section C contains 4 Questions. Each question carries 6 Marks.

Section - A
10X01 = 10 Marks

Q1. Fine adjusting screw of a Vernier caliper is used to
a) Lock vernier carrier
b} Take accurate measurement
c) Lockinner jaw

d) Lock fine dusting carrier

Q2. Least count of an outside micrometer is 0.01mm. Range of the micrometer is 75-100
mm. The barrel reading is 15.5 mm and the tenth thimble graduation coincides with the
barrei datum line. The reading is

a) 15.60 mm
by 15.06 mm
c) 15.50 mm
dy 1540 mm

Q3. Which type of measurement does not provide numerical values?
a) Gauging
b} “Measuring
¢} Both (A) & (B)

d) None of the above

Q4. What is the least count of the instrument?
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2 3

| [ fain scale
It_[ ;;a“)ﬁ iﬂ,g]__‘]l?}! !J_i-'m-”;w "

ay O.1cm
b} 0.01cm
c; 1Tm

¢y 0.01tmm

Q5. Why do not we use second angle and fourth angle projection?
a) Due to overlapping
b} Due to complications
¢} Duefolacking

d) None of the above

Q6. Least count defines the.........
a) Smailesl unit we can measure
b) Smallest dimension
c) Smallest length

d} None of these

Q7. ___ s angle between the top face of cutting point and normal to work surface at cutting edge
a) Clearance angle
b) Point angle
c) Rake angle

d) None of the above

Q8. This type of bolts is used when the assembly is subjected to alternating load condition continuously.

a) Anti-Fatigue Boits
b} Body fil Bolts
c) Studs

d} None of the above

Q9. Name the gauge

Lt g oove
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Plug gauge

b) Thread gauge
c) Slip gauge

d) None of the above

Q10. Name the projection symboi

] ©
a) First angle
by Second angie

¢} Third angle

d} None of the above

Section -8B
04X04 = 16 Marks

Q11. What is light gap method; explain work technique of radius gauge.
Q12. Explain different types of lines with their uses.

Q13. Write shori note on measuring erross.
(14, Write short note on surface finish indication

Section-C
04X06 = 24 Marks

Q15. Differentiate between first angle and third angle projection?
Q16. What is fit? Name types of fit
Q17. Explain projection methods.

(118. Explain the types of machine screws.
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Schootl of Automotive Skills
Session: 2021-22 {Summer Semester)
B. Voc. Program, 1% Semester

Answer sheat (Set 8 End Sem. Examination

Course Code: AUT11086 Time: 2 Hour
Course Name: Automotive tools and measurement Max. Marks: 50
instruction:

1. Atltempt all questions.

Use of Caleulators is prohibited,

2

3. Section A contains 10 Questions. Each guestion carries 1 Marks.
4. Seciion B conlains 4 Questions. Each question carries 4 Marks.
5

Section C contains 4 Questions. Each question carries 6 Marks.

Section - A
10X01 = 10 Marks

Q1. Fine adjusting screw of a Vernier caliper is used to .
a) Lock vernier carrier
b) Take accurate measurement
¢} Lock inner jaw

d) Lock fine dusting carrier

Q2. Least count of an outside micrometer is 0.017mm. Range of the micrometer is 75:100
mm. The barrel reading is 15.5 mm and the tenih thimble graduation coincides with the
barrel datum line. The reading is

a. 15.60 mm
b 15.06 mm
c. 15.50 mm
d. 1540 mm

Q3. Which type of measurement does noi provide numerical values?
a. Gauging
b. Measuring
c. Both (A) & (B)
d. None of the above

Q4 What is the least count of the instrument?
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] I (o

A ] i
Sl L i seate
| H “ i P ? i Viernier seade
!
a. 0.1cm
B 0.01cm
c. Im
d. 0.01mm

Qb. Why do not we use second angle and fourth angle projection?
a.) Due to overlapping
b.} Due to complications
c.) Dueto !ackiné

d.) None of the above

Q6. Least count defines the.........
a. Smallest unit we can measure
b.  Smallest dimension
¢. Smailest length

d. None of these
Q7. is angle between the top face of cutting point and normal to work surface at cutting edge

a. Clearance angle
b. Pointangle
¢. Rake angle

d. None of the above

Q8. This type of bolts is used when the assembly is subjected to alternating load condition continuously.

a. Anti-Fatigue Bolts
b. Body fit Bolts
¢. Studs

d. None of the above
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Q9 Name the gauge

Dirt cpenve

1\\\‘\
— A \\
AR
o end MHa-gn end
a. Plug gauge

b. Thread gauge
c. Slip gauge

d. None of the above

Q10. Name the projection symbol

L | @:f))
a. Firstangie
b. Second angle

c. Third angie

d. None of the above

Section - B .
04X04 = 16 Marks

Q.11 What is light gap method, explain work technique of radius gauge.
Ans.

e gl goep aaibod
Lighti gap msthod

The light gap method is used 1o check sur- |
faco evenness. The method involves plac-
ing a steol rule porpendicutar on the surk-
face v be chacked.

Hold the workpiece up against a light
source with tha stest rule af aye ltevel. Alight
gap will appear where there arg recesses.

To achieve an even suriacsa, file down ihe
problem aroas identified.

Light gap Steel ruke

AN

/
/ \

waorkpiece Point of cantscl




intarnat raciics

Wark techrnlgue

Curvature 1o small

P

TT/

Curvaiure matchos gauas

e .
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virrisie)

e gyaue {raadius

Grocves and ralsed external radii are
vhecked with a radius template. The round -
tng of the test part Is comparad with the core
responding proflle of the gauge. The check
uses the light gap method. With a radius
gauge, the radius is indlcated In “rmiflime-
tres" on a metal templale, The radius tern-
pilate is referred to as & gauge since esach
tomplaile only Ras a single Measurement.

Wi teaiinigus

Curvatures which are part of circles are
chaecked witht radius gauges. Durlng the
check, the gauge is hekd atl right anglos to
the workpiece. The light gap makes errors

visible,

Thne lerms external radius and
radius are used In tachnical language.

An extarnal radius is arched oculwards
raised {convex).

internal

ar

An internal radius is arched inwards or hol-

low (concave).

Q.12 Expiain different types of lines with their uses.

Ans.

Hustration

Thick

Application

Cutlines, visible cdges, surface
boundaries of objects, margin lines

i [ Continuous thin

Continuous thin wavy
T T — e
Continuous thin with zig-zap

4 1 4

Short dashes, gap 1, tenpth 3 mm

Dimension dines, extension tines,
section fines leader or pointer lines,
construction lines, boarder lines

Short break lines or irregular
baoundary tines - drawn frechand

Long break lines

Invisible or interior surfaces

Center lines, locus lines
Alternate long and short doashes in a
proportion of 6:1,

Leng chain thick at end and thin
clscwhere

Cutting planc lines

Q13. Write short note on measuring errors.
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S Wleasnuransni rmors

Pleasurement @rrars

T'he parallegiizm ot the measuring jaw of
ihe vernier gauge s checkead using the
tight gap metiod,

o The accuracy of the measuring tools is
daependent upon the reference temper-
ature (20°C).

= Workpisces/moeasuring  depths  must
be clean and bur-tres for measuring.

The rmeasuring jaws miust bo directed
as high as possibla above ihe work-
piece,

[ Do not till the verniec gauge during
measuring.
Do not apply (oo rnuch pressure when
pressing the moving rneasuring jaw
against ithe surface to be measured.

-  Look at ihe reading from above.

The vernier gauge is a precision meas-
uring tool and must therefore be pro-
tected against soiling and damage.

@% FRoading evror affecting measuramant of intzraat
3 dirmension . - . . . .
= Maasuring internal dirvnensions

With the vernier gauge shown, the

A0 thicknass of the rmeasuring jaw must
AUl always be added io ihe reading; i.e.
i ! Y
e k] oy lhe vaiue read off is not the measured
: I ..uuh-{i»ﬁ:lv?i‘:”’wj:m1u£|utw!:[umﬂ;uﬁmllul‘ vaie.
i 1 -
a7
Q14. Write short note on surface finish indication
Ans.
Indication of surface finish of. DIN EN IS0 1302 {200206} |
Symbol Meaning Additional marks ;
All manufacturing processes a surface parameter! with
are allowed. numerical value in um, zans-
fer characteristic®/ndividual
. . evaluation length in mm
Material remgval specified, ¢.9. C g o
v/7 turning, miiling. b secondary surface finish
a roguirement {as described
Matorial removal not allowrd for a} :
J ar the surface remains in de- e d b ¢ manulacturing process
livered condition. d symbol for the required
aove directi
All sudaces arcund the contour graove direclion X
o [Ltable page 100) ;
mugt have tho came curfare-
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] Indication of surface finish

of. DIN EN ISO 1302 (2002.06) |

Sym‘bols for groove direction

plane tion plane directions

the center

; Repre- y — )
senlalion L L1 L— £ - L
of groove AR
direction h,l [ H ;
3 I
i Symhol = 1 X M C R P
Groove parallel perpen. crossed mdti- approxi- approxi- nei-grogved
direction to the dicular to in two directional maiely con- mately surfacg, non:
projection the projec- angular centric lo radial to directional or

the canter

troughs

Section-C

Q15. Differentiate between first angle and third angle projection?

04X06 = 24 Marks

First angle projection

Third-angle projection

Onjectis kept in the first quadrant,

third quad

rant.

Objectis assumed to be keptin the

Object lies between abserver and the
plane of projection,

Plane of projection lies between the
observer and the object,

The plane of prejection is assumed to be
non-transparent,

The plane of projectionis assumed to
e transparent.

Front{elevation} view is drawn above the
XY line

the XY line

Front {elevation) view is drawn below

Top {plan) view is drawn below the XY line

ling

Top (plan) view is drawn above the XY

Leftview is projected an the right plane

Left view is projected on the left plane

and vice versa itself.
Fallowed in india, European countries Followed in USA
Ans.
i
1
ﬁ Top view
. e
. Top /)/
Front / . . , .
Frontview Rightside view




Right sida view Front view

Bottom

Top view

Q16. What is fit? Name types of fit
Ans.
Manufactured parts are required to mate with one another during assembly.
.+ The relationship between the two mating parts that are (o be assembled, that is, the hole and
the shaft, with respect to the difference in their dimensions before assembly is called a fit.
+  Anideal fit is required for proper functioning of the mating parts. Three basic types of fits can
be identified, depending on the actual limits of the hole or shaft:
a. Clearance fit
Interference fit
c. Transition fil

Ciearance fit: The largest permissible diameter of the shaft is smaller than the diameter of the
smallest hole.

+  In case of clearance fit, the difference between the sizes is always positive.

Interference fit: The minimum permissibie diameter of the shaft exceeds the maximum allowable
diameter of the hole.

+  This type of fit always provides interference. Interference fit is a form of g tight fit. Tools are
required for the precise assembly of two parts with an interference fit

- In aninterference fit, the difference between the sizes is always negative.

Transition fit: Occurs when two tolerance mating paris are sometimes and interference fit and
sometimes clearance fit when assembled.

Q17. Explain projection methods.

Ans.
Projeclion
:
Perspectivr Projection Parailel Projection
| | f |
One-Pomt Two-Pamt Three-Point Four-Point
Gblique Axonoriaelr'lc Qrthographi
Isomitric {Jllenc Trimetnc J
Cabnet Cavaler Chinagraphic {

_

o | by
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EXAMPLES
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; -
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R
N J‘F A
| A
v 3 1
. uw wabgs [ Nite 8B 37 ar
- i 2L ATy RHaAIAD RH AT P LD
Clinographic - .
Tnmetric Dimelic  t Isometiic
Projechion Projection | Projection

Q18. Explair the types of machine screws

Ans.

gl SCREWS

hies a nar e

g HEXAGON HEAD SCREWS

¥ HEXAGON SOCKET HEAD CAP SCREWS

P

rTlese are wsed  when the
vrojection of the werew head above
the surface is to be aveided

* The indiae standard specification
ftead sockel Capr sorews cover the
mnge Trom 1o mn 1038 5

C ey e e o8 el
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N COUNTER STNK SCREWS
v There ate fon npes of cotnter-sink head srews i cominon use

AL

4 countersink Jiead sorens (M1 AMIG

vo rMINIZIN

acd aerees V] AN

+ Magred cowsersik head sorews

+ Cross e

v Glatted rasmed conaterank head <

¢ eEs o

padsedd conntoting

s are capable of ahoping the enrhng compenens core ol

g SQUARE HEAD SCREWS

+ Square head screws are uwsed fplaces

where tiere 18 frequent removal aund N

refning of the assembly v :
¢ Theie sovws are Dabtened e o hizhe

totgue Ding a wrench ‘li

co
s Seprare fead serews are abe avalable i i*
ook : i"
is g washer ot the base which g s i - S

i
Al paut of the head 13

pose ol rall

e paaiet the

famsages <dne e

& oof Wt

st

BURTINER 3 tumsnenst ‘
it :\ K

» These pemnts either allow to bite inla

re meind o tighten withouts danage o

ween bl anfice M
© e are weedd b Fasten pibles sotlars

Aot shadis - s
s Ve are uzed for fugher suength

appleations wlere space 5s lmited

b eara ety

SET SCREWS AND GRURB SCREWS

s gt Serews e smmdw apphoation g

i ospeket aet Lo bagoare

abwravailubhe  with

Js







