
Test Prep for ASE Collision Repair and 

Refinish: Electrics and Machinery

Introduction

Welcome to the comprehensive guide to electrical and 

mechanical  components  for  collision  repair  and 

refinishing  technicians!  This  book  is  designed  to 

provide you with the knowledge and skills necessary to 

diagnose and repair electrical and mechanical systems 

on today's complex vehicles.

Whether you're a student,  a practicing technician,  or 

an experienced professional, this book will provide you 

with  a  thorough  understanding  of  the  theory  and 

practice  of  electrical  and  mechanical  systems.  You'll 

learn  about  the  different  types  of  electrical  and 

mechanical components,  how they work, and how to 

troubleshoot and repair them.
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This book is  divided into 10 chapters,  each of  which 

covers a different aspect of electrical and mechanical 

systems. The chapters are designed to be standalone, so 

you can read them in any order that you like. However, 

we recommend that  you start  with Chapter 1,  which 

provides a foundation in electrical theory.

Once you've mastered the basics, you can move on to 

the other chapters, which cover topics such as batteries 

and  charging  systems,  starting  systems,  lighting 

systems, gauges and instrumentation, heating and air 

conditioning systems, electronic control modules, body 

electrical  systems,  safety  systems,  and  advanced 

electrical diagnostics.

Each  chapter  is  packed  with  clear  explanations, 

detailed illustrations,  and real-world examples.  You'll 

also  find  helpful  tips  and  tricks  from  experienced 

technicians.

Whether  you're  preparing  for  the  ASE  certification 

exam or you're just looking to improve your skills, this 
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book is  the perfect  resource.  With its  comprehensive 

coverage  of  electrical  and  mechanical  systems,  this 

book  will  help  you  become  a  more  confident  and 

competent technician.

So  what  are  you  waiting  for?  Get  started  today  and 

learn  how  to  diagnose  and  repair  electrical  and 

mechanical systems on today's complex vehicles!

3



Book Description

Test  Prep  for  ASE  Collision  Repair  and  Refinish: 

Electrics  and  Machinery is  the  ultimate  guide  to 

electrical  and  mechanical  components  for  collision 

repair and refinishing technicians. This comprehensive 

book  covers  everything  from  the  basics  of  electrical 

theory  to  the  most  advanced  diagnostic  and  repair 

techniques.

Whether you're a student,  a practicing technician,  or 

an experienced professional, this book will provide you 

with  the  knowledge  and  skills  you  need  to  succeed. 

You'll learn about the different types of electrical and 

mechanical components,  how they work, and how to 

troubleshoot and repair them.

Test  Prep  for  ASE  Collision  Repair  and  Refinish: 

Electrics and Machinery is divided into 10 chapters, 

each of which covers a different aspect of electrical and 

mechanical systems. The chapters are designed to be 
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standalone, so you can read them in any order that you 

like.  However,  we  recommend  that  you  start  with 

Chapter  1,  which  provides  a  foundation  in  electrical 

theory.

Once you've mastered the basics, you can move on to 

the other chapters, which cover topics such as batteries 

and  charging  systems,  starting  systems,  lighting 

systems, gauges and instrumentation, heating and air 

conditioning systems, electronic control modules, body 

electrical  systems,  safety  systems,  and  advanced 

electrical diagnostics.

Each  chapter  is  packed  with  clear  explanations, 

detailed illustrations,  and real-world examples.  You'll 

also  find  helpful  tips  and  tricks  from  experienced 

technicians.

Whether  you're  preparing  for  the  ASE  certification 

exam or you're just looking to improve your skills, Test 

Prep for ASE Collision Repair and Refinish: Electrics 

and  Machinery is  the  perfect  resource.  With  its 
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comprehensive coverage of electrical and mechanical 

systems,  this  book  will  help  you  become  a  more 

confident and competent technician.

So  what  are  you  waiting  for?  Get  started  today  and 

learn  how  to  diagnose  and  repair  electrical  and 

mechanical systems on today's complex vehicles!
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Chapter 1: Electrical Systems Basics

Understanding Electrical Theory

Electrical  theory  is  the  foundation  of  all  electrical 

systems.  It  describes  the  behavior  of  electricity  and 

how it can be used to power devices and equipment. In 

this  section,  we  will  discuss  the  basic  concepts  of 

electrical theory, including:

 Current: The flow of electrical charge.

 Voltage: The  difference  in  electrical  potential 

between two points.

 Resistance: The  opposition  to  the  flow  of 

electrical current.

These  three  concepts  are  the  building  blocks  of 

electrical theory. By understanding how they work, you 

can  troubleshoot  and  repair  electrical  systems  with 

confidence.

7



Current

Current is the flow of electrical charge. It is measured 

in  amperes  (A).  The  amount  of  current  that  flows 

through a circuit is determined by the voltage of the 

circuit and the resistance of the circuit.

Voltage

Voltage is the difference in electrical potential between 

two points. It is measured in volts (V). The voltage of a 

circuit is determined by the power source of the circuit.

Resistance

Resistance  is  the  opposition  to  the  flow  of  electrical 

current. It is measured in ohms (Ω). The resistance of a 

circuit is determined by the material of the circuit.

Ohm's Law

Ohm's law is a fundamental law of electrical theory. It 

states  that  the  current  flowing  through  a  circuit  is 

directly proportional to the voltage of the circuit and 
8



inversely proportional to the resistance of the circuit. 

This law can be expressed mathematically as:

I = V / R

where:

 I is the current in amperes

 V is the voltage in volts

 R is the resistance in ohms

Ohm's  law  is  a  powerful  tool  for  troubleshooting 

electrical systems. By measuring the current,  voltage, 

and resistance of  a  circuit,  you can determine if  the 

circuit is functioning properly.
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Chapter 1: Electrical Systems Basics

Electrical Components and Their Functions

Electrical  components  are the building blocks of  any 

electrical system. They perform a variety of functions, 

from generating and distributing power to controlling 

the flow of electricity. In this section, we will discuss 

some of the most common electrical components and 

their functions.

Batteries are used to store electrical energy. They are 

made  up  of  one  or  more  electrochemical  cells  that 

produce  an  electrical  current  when  connected  to  a 

load. Batteries are used to power a variety of devices, 

from small electronics to large vehicles.

Generators are  used  to  convert  mechanical  energy 

into electrical energy. They are typically driven by an 

engine or other power source. Generators are used to 

charge  batteries  and  to  provide  power  to  electrical 

devices.
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Alternators are  a  type  of  generator  that  is  used  to 

charge  batteries  in  vehicles.  They  are  driven  by  the 

engine and produce an alternating current (AC). The AC 

is then converted to direct current (DC) by a rectifier 

before being sent to the battery.

Starters are used to start engines. They are powered 

by batteries and draw a large amount of current when 

activated. Starters are typically engaged using a key or 

a switch.

Relays are used to control the flow of electricity. They 

are  typically  used  to  switch  on  and  off  high-power 

devices, such as motors and lights. Relays are activated 

by a low-power signal, such as a switch or a sensor.

Fuses are  used  to  protect  electrical  circuits  from 

damage. They are designed to blow out if the current 

flowing through them exceeds a safe level.  Fuses are 

typically  made  of  a  thin  wire  that  melts  when  the 

current becomes too high.
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Circuit breakers are another type of protective device. 

They are similar to fuses, but they can be reset after 

they have tripped. Circuit breakers are typically used to 

protect circuits that are likely to experience overloads, 

such as lighting circuits.

These  are  just  a  few  of  the  many  different  types  of 

electrical  components  that  are  used  in  electrical 

systems.  By  understanding  the  function  of  each 

component,  you  can  better  diagnose  and  repair 

electrical problems.
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Chapter 1: Electrical Systems Basics

Wiring Diagrams and Schematics

Wiring diagrams and schematics are essential tools for 

understanding and troubleshooting electrical systems. 

They provide a visual representation of the electrical 

components and their connections, making it easier to 

trace circuits and identify potential problems.

Wiring  diagrams  typically  use  a  simplified 

representation of  the  electrical  components,  showing 

only  the  essential  information needed to  understand 

the circuit.  Schematics,  on the other  hand,  are  more 

detailed and may include additional information such 

as  component  values,  wire  gauges,  and  terminal 

connections.

Both wiring diagrams and schematics use a variety of 

symbols  to  represent  different  electrical  components. 

These symbols are standardized, so they can be easily 
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understood by anyone who is familiar with electrical 

schematics.

To use a wiring diagram or schematic,  simply follow 

the lines that connect the different components.  This 

will  show you how the circuit  is  wired and how the 

components are connected to each other.

Wiring diagrams and schematics are essential tools for 

any electrician or automotive technician. They can be 

used  to  troubleshoot  problems,  design  new  circuits, 

and modify existing systems. With a little practice, you 

can learn to read and understand wiring diagrams and 

schematics, which will give you a valuable advantage 

when working on electrical systems.

Here  are  some  tips  for  reading  and  understanding 

wiring diagrams and schematics:

 Start  by  identifying  the  power  source.  This  is 

typically a battery or other source of  electrical 

power.
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 Follow the lines that connect the power source to 

the different components in the circuit.

 Pay attention to the symbols  used to represent 

the different components.

 If  you're  not  sure  what  a  particular  symbol 

means, refer to a legend or glossary.

 Once you've traced the circuit,  you can start to 

troubleshoot any problems.

With  a  little  practice,  you'll  be  able  to  read  and 

understand wiring diagrams and schematics with ease. 

This will give you a valuable advantage when working 

on electrical systems.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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