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4 Select the Read this eBook button to view the text in the RedShelf eReader
platform.
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Automotive Author: James E. Duffy and Brian LaCroix

Modern Automotive Technology is a comprehensive solution that will take your students 1
Correlated to all three levels of the latest ASE Education Foundation Task Lists (MLR, AST, a
details the construction, operation, diagnosis, service, and repair of late-model automaobile
Updated by new author Brian Lacroix, this edition features new pedagogy and hundreds ot
reflecting the latest advancements in automotive system technology and service. New chag
Advanced Driver Assistance Systems (ADAS); Automotive Qils, Coolants, Lubricants, and Ch
Cleaning; Detailing; Controller Area Network (CAN) Systems; and EPA 609 Certification.

Read dok

This reflowable eBook allows you to take notes and highlight text to customize your learnir

If you are having trouble loading your eBook, try disabling ad blockers and pop-up blot
For more assistance, visit the How-To Guides on the G-W Support Center.
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On the bottom left of your screen, select the arrow forward to jump to the next
section of the eBook.
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Figure 2-1. A well-maintained automotive shop can be an enjoyable place to work. Always do your part to keep the shop clean and well organized. Shop layouts vary, but
majority of shop space.

Parts Department

Service departments at vehicle dealerships commonly have an adjoining parts department. Parts department employees often handle two counters:
technicians while the other is a sales-only counter for walk-in customers, owners servicing their own vehicles, or sales to other businesses. The entir
organize, store, manage, and retrieve the parts required to complete vehicle service and repairs, including handling common over-the-counter sales.
common manufacturer parts in stock to ensure fast repairs on their manufacturer’s models.

Vehicle Traffic Lanes

Most shops have designated traffic lanes for vehicles to be driven in and out of the shop through centralized garage doors. It is important to keep t
accidents and not disrupt the overall productivity of the shop.
Walking Lanes

Automotive shops also have designated walking lanes for technicians, service writers, or other employees to travel that are clear of vehicle traffic a1
indicated with painted or taped lines on the shop floor and provide routes from the service bays to the service counter, parts department, toolroom, class:

Repair Area

The repair area includes any location in an automotive shop where service and repair operations are performed, such as the service bay, vehicle lift,
pathways in the shop are also categorized as part of the repair area. It typically includes every area except the classroom, locker room, restroom, and too

Service Bay
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cHaPTER 1 Review and Assessment

An autbmotive part, or component, can be removed from a vehicle but not disassembled. An automotive assembly is a set of fitted parts, which a tecl
can difassemble and reassemble during service, that is designed to complete a specific task on a vehicle. Automotive systems are groups of related con
andassemblies that work together to perform a specific function. (1.1)

A vehicle’s paneled body structure provides safety to the occupant(s) and encloses the vehicle. A strong metal frame provides a mounting place for all

vehicle’s chassis and drive train components, as well as for the body structure. Unibody construction is the most common type of passenger vehicle

construction. (1.2)

General specifications for vehicles include fuel efficiency, curb weight, gross vehicle weight rating, weight distribution, wheelbase, track width, and vel

length, width, and height. Vehicles are categorized as full-size, midsize, compact, and minicompact based on their size. Sedans, convertibles, hatchbac!

wagons, pickup trucks, vans, sport utility vehicles, and crossover utility vehicles are some of the vehicle body types available. (1.2)

+ Automotive engines are multicylinder engines that use the four-stroke cycle to provide dependable, efficient power for vehicle propulsion. The fuel sys
provides the correct mixture of air and fuel for efficient and complete engine combustion. The cooling system maintains a constant engine operating
temperature for improved combustion efficiency. The lubrication system reduces friction between moving parts inside the engine and carries heat away
engine. The exhaust system routes hot exhaust gases out of the vehicle and quiets engine noise. Emission control systems reduce air pollution produce
vehicle’s engine and fuel system. (1.3)

« A vehicle’s computer system uses electronic devices to monitor, control, and operate various automotive assemblies and systems. The three major comr

of vehicle computer systems are sensors, electronic control modules, and actuators. (1.4)

Igniting the air-fuel mixture in a gasoline engine requires a correctly timed spark produced by components of the vehicle’s ignition system. The startir
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SUMMARY

+ |[An automotive part, or component, can be removed from a vehicle but not disassembled. An automotive assembly is a set of fitted parts, which a tecl

nd assemblies that work together to perform a specific function. (1.
+ A vehicle’s paneled body structure provides safety to the occupant(s) and encloses the vehicle. A strong metal frame provides a mounting place for all
icle’s chassis and drive train components, as well as for the body structure. Unibody construction is the most common type of passenger vehicle

wction. (1.2)

| specifications for vehicles include fuel efficiency, curb weight, gross vehicle weight rating, weight distribution, wheelbase, track width, and vel
width, and height. Vehicles are categorized as full-size, midsize, compact, and minicompact based on their size. Sedans, convertibles, hatchbac!
ns, pickup trucks, vans, sport utility vehicles, and crossover utility vehicles are some of the vehicle body types available. (1.2)

« Automotive engines are multicylinder engines that use the four-stroke cycle to provide dependable, efficient power for vehicle propulsion. The fuel sys
provides the correct mixture of air and fuel for efficient and complete engine combustion. The cooling system maintains a constant engine operating
temperature for improved combustion efficiency. The lubrication system reduces friction between moving parts inside the engine and carries heat away
engine. The exhaust system routes hot exhaust gases out of the vehicle and quiets engine noise. Emission control systems reduce air pollution produce
vehicle’s engine and fuel system. (1.3)

« A vehicle’s computer system uses electronic devices to monitor, control, and operate various automotive assemblies and systems. The three major conr

of vehicle computer systems are sensors, electronic control modules, and actuators. (1.4)

Igniting the air-fuel mixture in a gasoline engine requires a correctly timed spark produced by components of the vehicle’s ignition system. The startir

rotates the engine’s crankshaft until the engine fires and runs on its own power. The charging system recharges the battery while supplying the electric

required to operate the vehicle’s systems. All of a vehicle’s interior and exterior lights and the components that operate them make up the lighting syst

« Drive train systems transfer rotational force from the engine and/or the motor-generator to the drive wheels. Front-wheel, rear-wheel, four-wheel, and
drive are the most common vehicle drive train types. Parts in a vehicle’s drive train system include a transmission or transaxle and drive axle assembly
Depending on the type of system, a transfer case, power transfer unit, drive shafi(s), front- and rear-drive axle assemblies, and/or constant velocity dr
may be equipped. (1.6)
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cHaPTER 1 Review and Assessment

SUMMARY

« An automotive part, or component, can be removed from a vehicle but not disassembled. An automotive assembly is a set of fitted parts, which a technician
isassemble and reassemble during service, that is designed to complete a specific task on a vehicle. Automotive systems are groups of related components
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A vehicle’s paneled body structure provides safety to the occupant(s) and encloses the vehicle. A strong metal frame provides a mounting place for all the

vehicle’s chassis and drive train components, as well as for the body structure. Unibody construction is the most common type of passenger vehicle

construction. (1.2)

General specifications for vehicles include fuel efficiency, curb wi

ribution, wheelbase, track width, and vehicle

length, width, and height. Vehicles are categorized as full-size, m O O O O X their size. Sedans, convertibles, hatchbacks, station
wagons, pickup trucks, vans, sport utility vehicles, and crossover types available. (1.2)
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1gines that use the four-stroke cycle to provide dependable, efficient power for vehicle propulsion. The fuel system

‘uel for efficient and complete engine combustion. The cooling system maintains a constant engine operating O @ O O

fficiency. The lubrication system reduces friction between moving parts inside the engine and carries heat away from the

xhaust gases out of the vehicle and quiets engine noise. Emission control systems reduce air pollution produced by the el HloiE
Important for Quiz 1|

mic devices to monitor, control, and operate various automotive assemblies and systems. The three major components

, electronic control modules, and actuators. (1.4)

€ engine requires a correctly timed spark produced by components of the vehicle’s ignition system. The starting motor

engine fires and runs on its own power. The charging system recharges the battery while supplying the electricity

. All of a vehicle’s interior and exterior lights and the components that operate them make up the lighting system. (1.5)
orce from the engine and/or the motor-generator to the drive wheels. Front-wheel, rear-wheel, four-wheel, and all-wheel Cancel
> train types. Parts in a vehicle’s drive train system include a transmission or transaxle and drive axle assembly.

1sfer case, power transfer unit, drive shaft(s), front- and rear-drive axle assemblies, and/or constant velocity drive axles
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16 Select the Notes & Highlights feature to view all the highlighted text and notes
created throughout the eBook.
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[The term automobile is derived|
ffrom the Greek word autos)

which means self, and thg

French word mobile, which|

means moving.

Page 4
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ou are beginning your study ofl

the design, construction,|
service, maintenance, and|

repair of modern passengerl

ehicles. This chapter pmvides|

la quick look at...

Motor-generator/

transaxle assembly
Internal

combustion engine
Grzegorz Czapski/Shutterstock.com

Figure 1-22. A basic hybrid drive train contains an internal combustion engine, a motor-generator, a transaxle, |
an HV battery, and an HV power control module. If the HV battery is fully charged, the vehicle will drive in all-ele
specified range. When the battery becomes discharged, the engine starts up to operate the motor-generator, whi
the HV battery.

Description

When the HV battery has an adequate charge, the hybrid vehicle will operate in all-electric
combustion engine ever starting or running. In the all-electric mode, the motor-generator, powere
battery, propels the vehicle. After the energy stored in the HV battery has been depleted, the n
internal combustion engine, which spins the motor-generator’s armature. This causes the motor-g
electricity to recharge the HV battery. By linking the running engine’s crankshaft to the transmissi
propelled by the engine while the motor-generator is spun by the engine to recharge the HV battery.

An electric vehicle (EV) has an all-electric propulsion system with no internal combustion engi
into a special battery charger to reenergize the high-voltage battery pack. Modern EVs have a drivi
miles before the battery charge is depleted.

7S WORKPLACE SKILLS

17  To turn off the Text-to-Speech feature, select the icon once again.
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ventional automatic transmission and describe their functions.

of the torque converter in an automatic transmission.

»rate within an automatic transmission to produce the desired output.
n of automatic transmission clutches and bands.

487 T

atic Transmissi... -—9 @

Text-to-Speech Controls
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‘thods to transmit power: fluid, friction, and gears. - (]
:r power from the engine to the transmission. The bands and clutches use friction to lock or hold parts together. The tr: engine] I ( Q
torque.
5 v
Case

onstructed with a few main components: bell housing, case, pan, and extension housing. These parts support, enclose, and protect all the other components in

luminum. It supports the transmission pump, surrounds the torque converter, maintains proper crankshaft/transmission pump alignment, and holds the
rough holes in the bell housing and attach to the engine block. The bell housing uses dowels for proper alignment. It also keeps road dirt, rocks, and other debris
late.

s, gearsets, and inner ends of the transmission shafts. The bell housing bolts to the front of the aluminum case, and the extension housing bolts to the rear of the
ittom of the case.

san or the pan, collects and stores a supply of transmission oil. The pan is usually made of thin, stamped steel or cast aluminum and fits over the valve body. A
the case and the pan.

tput shaft and, depending if the vehicle is two-wheel, four-wheel, or all-wheel drive, supports the drive shaft with an internal bushing or adapts the transmission
asket is used on the front of the housing and a seal or gasket at the rear to prevent fluid leakage. The housing is made of aluminum and often incorporates a
L mount.
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luminum. It supports the transmission pump, surrounds the torque converter, maintains proper crankshaft/transr
rough holes in the bell housing and attach to the engine block. The bell housing uses dowels for proper alignment. It als
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san or the pan, collects and stores a supply of transmission oil. The pan is usually made of thin, stamped steel or cast
the case and the pan.

tput shaft and, depending if the vehicle is two-wheel, four-wheel, or all-wheel drive, supports the drive shaft with an ini
asket is used on the front of the housing and a seal or gasket at the rear to prevent fluid leakage. The housing is mac
| mount.

Extension
housing

Made with Scribe - https://scribehow.com

- ol X
a % n @ 3 m@m @
EE T
Search % §
About the Authors

Chevrolet CRC Industries, Inc. Cummins
Co., Inc. Cy-lent Timing Gears

Acknowledgments

Senus Auto Volkswagen Volvo Waukesha
Div., Dresser Industries, Inc. ZF

Acknowledgments

the basics of different automotive oils,
coolants, lubricants, and chemicals

New to This Edition

16 Engine Timing Components 17 _ Size and
Performance Measurements 18

and select the section of text you wish to continue reading.

TN

must always replace a manufacturer-developed
el oil with the same one

Section 1 Introduction to Automotive Technology and
Foundational Workplace Skills

It often has a sma[ler and gets better fuel
economy

Section 1 Introduction to Automotive Technology and
Foundational Workplace Skills

Section 1
Foundational Workplace Skills

oduction to Automotive Technology and

type of oil. Start the and make sure the oil

Section 1 Introduction to Automotive Technology and
Foundational Workplace Skills

system mid-engine drive train multicylinder
part rear-wheel drive (RWD) safety

Section 1 Introduction to Automotive Technology and
Foundational Workplace Skills

13



22 Select Appearance and Settings to edit features such as Theme, Font, Zooming In
and Out, and more.

(#/4/2/16/24/4,/1:0,/1:0 =4y a @ < ®
= Q QI i
eir own standards and proprietary formulas for engine oils based on their own research, engineering, and testing. Exan , a
3.01 (Volkswagen), or MB 229.51 (Mercedes Benz). Manufacturers have gathered enough evidence through their researc Appearance Settlngs X
y engine oil in order to maintain the performance, fuel economy, and overall service life of their vehicle engines. Y
| manufacturer-approved substitute to avoid damaging the engine and its systems or experiencing a loss in performance.  Font Size a
Q Q 100% v

les approbations de constructeurs

\J SM T .
N\

Letter Spacing

: D20281HCO15 e ~
Manufacturer Default Margins
engine oil old Style Default -
specifications
Modern
to Default
irer-developed standards created by General Motors (dexos™), as well as the Mercedes Benz, Volkswagen, and Porsche oil standards =ans : -
Humanist
Monospace
" OpenDysIexw
; that claim to be "universal.” Ultimately you as the technician are responsible for the replacement of engine oil and other vehicle syste -=Stomer’s

1n is to always follow the manufacturer's fluid recommendations and amounts as provided in service information when servicing vehicle systems. Preventatlve malntenance
o any vehicle system.

23 Select Additional Options to view even more features on the RedShelf eReader

platform.
X G-W Online Textbooks Home X 5 - o X
(#14/2/16/24/4,/1:0,/1:0 =0 ¢ @ 3 [ ®

eir own standards and proprietary formulas for engine oils based on their own research, engineering, and testing. Examples of manufacturer-created engine oil
3.01 (Volkswagen), or MB 229.51 (Mercedes Benz). Manufacturers have gathered enough evidence through their research and testing to validate formulating ai
y engine oil in order to maintain the performance, fuel economy, and overall service life of their vehicle engines. You must always replace a manufacturer-
| manufacturer-approved substitute to avoid damaging the engine and its systems or experiencing a loss in performance. See Figure 8-5.
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1n is to always follow the manufacturer’s fluid recommendations and amounts as provided in service information when servicing vehicle systems. Preventative maintenance
o any vehicle system.

Made with Scribe - https://scribehow.com



24 Once you are ready to go back to the Online Instructor Resources, select the

previous tab.

echnolog X @ Modern Automotive Technoloc X G-W Online Textbooks Home X i

Modern Automotive Technology 11e, docs.com/read/2934345/21/#/4/2/16/24/4,/1:0,/1:0

eBook

g-wonlinetextbooks.com

=
[

Copied
Content

der

ufacturers have developed their own standards and proprietary formulas for engine oils based on their own research, engineering, and tes
1 (General Motors), VW 503.01 (Volkswagen), or MB 229.51 (Mercedes Benz). Manufacturers have gathered enough evidence through th
ification on their proprietary engine oil in order te maintain the performance, fuel economy, and overall service life of their vehicle «
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Figure 8-5. This engine oil meets the manufacturer-developed standards created by General Motors (dexos™), as well as the Mercedes Benz, Volkswagen, and Porsche oil

Always be cautious of any automotive fluids that claim to be “universal.” Ultimately you as the technician are responsible for the replacement of engine oil and other
vehicle in the shop. Best practice as a technician is to always follow the manufacturer’s fluid recommendations and as provided in service inf ion when ser
should not cause damage or premature wear to any vehicle system.
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