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AUTOLAB Laboratory Management Guide

Introduction

This AutoLABLaboratory Management Guidmntains information on
setting up and running an AutoLAB Laboratory that uses the ClassAct
computer managed learning system. It includes examples of how an
AutoLAB class can rotate, and module details to help in the structuring of
the course.

This guide should be used in conjunction with the Instructors Guide supplied
with an AutoLAB module, which will contain specific instructions for
installing the module.

Information on setting up and running the Chastcomputer managed
learning system is contained in the Chastd_aboratory Management
Instructor’'s Guide ST520, supplied with the Clasissoftware. This
contains tutorials on the facilities available in the Glassystem and
should be referred to for information on using Chatsn the AutoLAB
Laboratory.

ME1346/B
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The AutoLAB Program

ME1346/B

The AutoLAB Program is designed to provide hands-on training in the key
areas of automotive engineering required by car dealerships and service
centers.

The material provided in an AutoLAB laboratory can be defined in two
areas; Instructor materials and student materials.

The instructor materials allow the instructor to give presentations to the
whole class. These are provided as PowerPoint presentations. For more
details on these presentations please refer to the section ‘Instructors
Materials’ within this guide.

An instructor’s workstation will provide the instructor with access to the
Clas#ct management system. This is identified in diagram 1.

The student-centered curriculum provides on-screen laboratory assignments
containing theory support material, hands-on practical activities and
direction to use of various resources. This material is installed on
workstations around the classroom, where each workstation is a dedicated
resource area for a topic of study. This is called an AutoLAB module.

A classroom should be organized into pods. A pod will contain 4 modules.
Specific hardware will be required at certain workstations, which will be
provided with the module. The general layout of an AutoLAB laboratory is
shown in diagram 1.

Suspension and
Steering Systems Pod

Automotive Electrical/

Electonic Systems Pod

Instructors Management
tem Pod

Sys

Diagram 1 — Typical AutoLAB layout.
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Additional tools may be required but not supplied for the following modules
that use real vehicle trainers.

BS2 — Disc and Drum Brake Systems (Brake trainer)

SSS2 — Suspension and Steering Systems 1 (Steering and Suspension
Trainer)

ACS2 — Air Conditioning Components and Operation (Air Conditioning
Trainer)

EP3 — Ignition System Components and Operation (Ignition Turret)

For more details about the tools that will be required for these modules
please refer to the instructor’'s guide for the appropriate module.

Where appropriate the student will be required to carry out practical
activities on real vehicles. This practical work is to be carried out in a fully
equipped workshop.

The student will be provided with procedures to carry out in the form of a
student worksheet. The student should take their worksheet with them into
the workshop.

Due to the nature of Automotive Technology the student is required to
request instructor supervision for some of the tasks they have to undertake in
the workshop.

All AutoLAB modules are specifically designed for use with the @Gass
computer managed learning system, with the students running the laboratory
assignments from the Workstation Launcher.

The Claséct management system records their results from experiments and
their responses to questions answered during the module.

Each module has pre-defined competence objectives to which all questions
are linked. The Claggt system then allows you to generate reports to assess
the student’s understanding of the module based on these competence
objectives.

ME1346/B
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Instructors Materials
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The instructors materials cover the full range of automotive engineering.
They are for use as theoretical presentation materials by the instructor. Each
module contains a number of PowerPoint-based presentations that are
accessed via a menu system. These presentations do not need PowerPoint t
be installed on the computer.

These modules also contain PowerPoint theory support materials, which are
an extension of the presentations and can be used as notes by the instructor
when giving the presentation. PowerPoint is required on the computer for
these to be opened.

The presentation and support materials for each module are contained on on
CD-ROM. Each CD-ROM also contains PDF versions of the presentation
and support material for the instructor to print off as notes for either
themselves or for their students.

The following list identifies the content of each instructor material module:
APPO1 — Automotive Electrical/Electronic Systems

APPO02 — Automotive Components and Operation

APPO03 — Automotive Transmission Systems

APPO04 — Braking Systems

APPO5 — Automotive Electrical/Electronic Fundamentals

APPO6 — Engine Performance

APPOQO7 — Heating and Air Conditioning Systems

APPO08 — Steering and Suspension Systems
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Pod Content

The following information is provided to identify which modules are used in
each pod. For each module a table is provided to identify the objective of
each assignment together with an estimated indication of the amount of time
it will be expected for the student to spend in the Laboratory and in the
Workshop.

Braking Systems Pod

The Braking Systems Pod covers the following topic areas:

Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

1 Introduction to Hydraulics and the Hydraulics Trainer

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Principles of hydraulics
Task 2 - Safety procedures

Task 3 - Hydraulics trainer overview
Task 4 - Connecting the hoses
Task 5 - Using the hydraulics trainer

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

2 Compressibility of Fluids

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Types of substance
Task 2 - Air shock absorber
Task 3 - Liquid shock absorber

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

1 Introduction to Hydraulics and the Hydraulics Trainer

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Principles of hydraulics
Task 2 - Safety procedures

Task 3 - Hydraulics trainer overview
Task 4 - Connecting the hoses
Task 5 - Using the hydraulics trainer

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

2 Compressibility of Fluids

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Types of substance
Task 2 - Air shock absorber
Task 3 - Liquid shock absorber

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

3 Basic Hydraulic Laws

Natef Area Natef Level

Natef Objective

V-B1 P-1

Diagnose pressure concerns in the brake system using hydraulic principles (Pascal’'$ Law)

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Hydraulic laws
Task 2 - Controlling pressure
Task 3 - Pascal's Law

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

10
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

4 Using Hydraulic Circuit Symbols

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Comparison of components to symbols
Task 2 - Hydraulic system using symbols
Task 3 - Making a system from a circuit diagram

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

5 Control Valves

Natef Area Natef Level

Natef Objective

V-B9 P-2

V-B10 P-3

Inspect, test, and/or replace metering (hold-offpeprtioning (balance), pressure

differential, and combination valves.

Inspect, test, and adjust height (load) sensing proportioning valve.

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Control Valves Theory
Task 2 - Flow Control Valve

Task 3 — Directional Control Valve
Task 4 - Check Control Valve

Task 5 - On-vehicle Hydraulic Valves

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

12
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

6 Cylinders

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 — Actuators

Task 2 - Cylinder action

Task 3 - Load lifting

Task 4 - Changing load carrying capacity

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title: 7 Brake Cylinders
Natef Area  Natef Level Natef Objective

Time in Lab (hrs): 1.5

Lab Inventory: N/A

Lab Tasks:

Task 1 - Master Cylinder Components
Task 2 - Master Cylinder Operation
Task 3 - Caliper Components

Task 4 - Caliper Operation

Task 5 - Wheel Cylinder Components
Task 6 - Wheel Cylinder Operation

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

14
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

8 Fluid Flow

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Volume and Capacity
Task 2 - Flow and Pressure
Task 3 - Measuring Flow
Task 4 - Cylinders and Flow

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

9 Hydraulic Pumps and Levers

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Hydraulic Pumps
Task 2 - Pump Operation

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

16
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

10 Motion and Control of Cylinders

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Motion of Cylinders
Task 2 - Extension and Retraction of Cylinders
Task 3 - Cylinder Leverage and Springs

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulic Systems

Assignment Number and Title:

11 High Pressure Hydraulics

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Exploring High Pressure Hydraulics
Task 2 - Pressure Control Valves
Task 3 - Absorbing Shocks

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

18
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Module ID and Title:

BS1 Fundamental Hydraulics Systems

Assignment Number and Title:

12 Sequencing Hydraulics

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Hydraulic Sequencing Components
Task 2 - Operation of Sequencing Hydraulics
Task 3 - Sequencing Hydraulics and Safety

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B

19



AUTOLAB Laboratory Management Guide

Module ID and Title:

BS1 Fundamental Hydraulics Systems

Assignment Number and Title:

13 Hydraulic Systems and Heat

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Hydraulic Heat Sources

Task 2 - Hydraulic Heat Generation

Task 3 - Hydraulic Heat Dissipation

Task 4 - Hydraulic Performance and Reliability

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

20
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Module ID and Title:

BS1 Fundamental Hydraulics System

Assignment Number and Title:

14 Hydraulic Cylinder Selection

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Sizing Hydraulic Cylinders
Task 2 - Comparing Cylinder Types
Task 3 - Selecting Hydraulic Cylinders
Task 4 - Use of Energy

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS1 Fundamental Hydraulics Systems

Assignment Number and Title:

15 Hydraulic Problem Solving

Natef Area Natef Level

Natef Objective

V-B5 P-1

Diagnose poor stopping, pulling or dragging concerns caused by malfunctions in the

hydraulic system; determine necessary action.

Time in Lab (hrs):

1.5

Lab Inventory:

D280 Hydraulics Trainer

Lab Tasks:

Task 1 - Hydraulic Solution
Task 2 - Hydraulic Braking Systems Fault Finding

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

22
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Module ID and Title: BS2  Disc and Drum Brake Systems
Assignment Number and Title: 1 Friction Brake Theory
Natef Area  Natef Level Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

N/A

Lab Tasks:

Task 1 - What is friction

Task 2 - Kinetic energy

Task 3 - Putting friction to work
Task 4 - Factors affecting friction
Task 5 - Heat removal

Task 6 - Other braking factors
Task 7 - Friction members

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS2 Disc and Drum Brake Systems

Assignment Number and Title:

2 Components and Operation of Drum Brakes

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

CDX: Drum Brake Systems and Components

Lab Tasks:

Task 1 - Principles of brakes
Task 2 - Divided systems

Task 3 - Drum brake operation
Task 4 - Emergency brake

Task 5 - Brake linings and shoes
Task 6 - Backing plate

Task 7 - Wheel cylinder

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

24
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Module ID and Title:

BS2 Disc and Drum Brake Systems

Assignment Number and Title:

3 Components and Operation of Disc Brakes

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

CDX: Disc Brake Systems and Components

Lab Tasks:

Task 1 - Disc brake operation
Task 2 - Disc brake rotor

Task 3 - Front disc brake caliper
Task 4 - Rear disc brake caliper
Task 5 - Disc brake pads

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS2 Disc and Drum Brake Systems

Assignment Number and Title:

4 Wheel Removal and Installation

Natef Area Natef Level

Natef Objective

V-C7, P-1
V-D11

Install wheel, torque lug nuts, and make final checks and adjustments.

Time in Lab (hrs):

0.5

Lab Inventory:

N/A

Lab Tasks:

Task 1 - Road Wheels
Task 2 - Wheel Removal and Installation

Time in Workshop (hrs):

0.5

Workshop Inventory:

A real vehicle that has four wheels and a spare wheel.

Vehicle service manual.

General wrench, socket and screwdriver set.

Torque wrench.

Wheel chocks.

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Road Wheel Removal and Installation

Vehicle Requirements

Any shop vehicle.

26
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Module ID and Title:

BS2 Disc and Drum Brake Systems

Assignment Number and Title: 5 Drum Brake Servicing

Natef Area  Natef Level Natef Objective

V-C2 P-1 Remove, clean (using proper safety procedures), inspect, and measure brake drums
or replace as needed.

V-C4 P-1 Remove, clean, and inspect brake shoes, springs, pins, clips, levers, adjusters/self-g
other related brake hardware, and backing support plates; lubricate and reassemble

V-C5 pP-2 Remove, inspect, and install wheel cylinders.

V-C6 P-1 Pre-adjust brake shoes and parking brake before installing brake drums or drum/hulp

assemblies and wheel bearings.

Time in Lab (hrs):

1.5

Lab Inventory:

Book: AutoBrakes Technology

Braking Systems Trainer

Socket Set with Breaker Bar and Torque Wrench
Pliers

Set of Wrenches

Brake Servicing Kit

Lab Tasks:

Task 1 - Introduction to the Brake Trainer

Task 2 - Drum brake servicing techniques theory
Task 3 - Wheel cylinder servicing theory

Task 4 - Drum servicing

Task 5 - Drum brake component servicing

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title: BS2  Disc and Drum Brake System
Assignment Number and Title: 6 Machining Brake Drums
Natef Area  Natef Level Natef Objective

V-C3 P-1 Refinish brake drum.

Time in Lab (hrs): 0.5

Lab Inventory: Book: Auto Brakes Technology

Lab Tasks: Task 1 - Machining a drum theory

Time in Workshop (hrs): 1.0

Workshop Inventory: Hand Tools

Brake drum micrometer
Brake drum lathe

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks: Machining Brake Drums

Vehicle Requirements

A suitable brake drum for students to refinish.

28
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Module ID and Title:

BS2 Disc and Drum Brake System

Assignment Number and Title:

7 Disc Brake Pads Servicing

Natef Area Natef Level

Natef Objective

V-D4 P-1

Remove, clean and inspect pads and retaining hardware; determine necessary actig

Time in Lab (hrs):

Remove, clean and inspect pads and retaining hardware; determine necessary actio

Lab Inventory:

Book: AutoBrakes Technology

Braking Systems Trainer

Socket Set with Allen Keys and Torque Wrench
Pliers

Set of Wrenches

Brake Servicing Kit

Lab Tasks:

Task 1 - Disc brake pad theory
Task 2 — Pad service

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title: BS2  Disc and Drum Brake System

Assignment Number and Title: 8 Disc Brake Caliper Servicing

Natef Area  Natef Level Natef Objective

V-D2 P-1 Remove caliper assembly from mountings; clean and inspect for leaks and damage [o
caliper housing; determineeoessary action.

V-D3 P-1 Clean and inspect caliper mounting and slides for wear and damage; determine necg¢ssary
action.

V-D5 P-2 Disassemble and clean caliper assembly; inspect parts for wear, rust, scoring, and damage;
replace seahoot, and damaged or worn parts.

V-D6 P-1 Reassemble, lubricate, and reinstall caliper, pads, and related hardware; seat pads,|and
inspect for leaks.

Time in Lab (hrs): 1.5

Lab Inventory: Book: AutoBrakes Technology
Braking Systems Trainer
Socket Set with Allen Keys and Torque Wrench
Pliers
Set of Wrenches
Brake Servicing Kit

Lab Tasks: Task 1 - Disc brake caliper theory
Task 2 - Disc brake caliper servicing

Time in Workshop (hrs): 0.0

Workshop Inventory: N/A

Workshop Tasks: N/A

Vehicle Requirements

N/A

30 ME1346/B
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Module ID and Title:

BS2 Disc and Drum Brake System

Assignment Number and Title:

9 Disc Brake Rotor Servicing

Natef Area Natef Level

Natef Objective

V-D7 P-1

V-D8 P-1

Clean, inspect, and measure rotor with a dial indicator and a micrometer; follow
manufacturer’'s recommendations in determining need to machine or replace.
Remove and reinstall rotor.

Time in Lab (hrs):

1.5

Lab Inventory:

Braking Systems Trainer

Socket Set with Allen Keys and Torque Wrench
Set of Screwdrivers

Set of Wrenches

Dial Indicator

Lab Tasks:

Task 1 - Disc Brake Rotor Theory

Task 2 - Rotor Measurement Theory

Task 3 - Measuring Disc Brake Rotors
Task 4 - Disc Brake Rotor Repair

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title:

BS2 Disc and Drum Brake System

Assignment Number and Title:

10 Machining Disc Brake Rotors

Natef Area Natef Level

Natef Objective

V-D9 P-1

Refinish rotor according to manufacturer's recommendations.

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Machining Rotors Theory
Task 2 - Machining Rotor Procedure

Time in Workshop (hrs):

1.0

Workshop Inventory:

Hand Tools

Brake disc micrometer

Brake rotor lathe

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Refinishing disc brake rotor

Vehicle Requirements

Separate disc brake rotor, or vehicle equipped with rotor for refinishing

32
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Module ID and Title:

BS2 Disc and Drum Brake System

Assignment Number and Title:

11 Disc Brake Rotor Replacement

Natef Area Natef Level

Natef Objective

V-D8 P-1

Remove and reinstall rotor.

Time in Lab (hrs):

1.5

Lab Inventory:

Book: Auto Brakes Technology

Braking Systems Trainer

Socket Set with Allen Keys and Torque Wrench
Screwdrivers

Set of Wrenches

Dial Indicator

Lab Tasks:

Task 1 - Disc Brake Rotor Theory
Task 2 - Disc Brake Rotor Replacement

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B
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Module ID and Title: BS2  Disc and Drum Brake System

Assignment Number and Title: 12 Parking Brake Sevice

Natef Area  Natef Level Natef Objective

V-F3 P-2 Check parking brake cables and components for wear, rusting, binding, and corrosign;
clean, lubricate, and replace as needed.

V-F4 P-1 Check parking brake operation; adjust as needed.

Time in Lab (hrs): 1.5

Lab Inventory: Book: Auto Brakes Technology

Braking Systems Trainer
Socket Set and Torque Wrench
Screwdrivers

Set of Wrenches

Pliers

Lab Tasks: Task 1 - Parking Brake Components
Task 2 - Parking Brake Cable Replacement

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS2 Disc and Drum Brake System

Assignment Number and Title:

13 Calipers with Integral Parking Brake Systems

Natef Area Natef Level

Natef Objective

V-D10 P-3

Adjust calipers equipped with an integrated parking brake system.

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Integral Caliper Parking Brake Components
Task 2 - Integral Caliper Parking Brake Adjustments

Time in Workshop (hrs):

1.0

Workshop Inventory:

Personal safety equipment
Common hand tools

Vehicle hoist or jack and stands
Parking brake caliper adjusting tool
Service manual

Workshop Tasks:

Testing the parking brake cable
Resetting the caliper.
Reassemble the brakes

Vehicle Requirements

Vehicle fitted with integral parking brake calipers
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Module ID and Title: BS2  Disc and Drum Brake System

Assignment Number and Title: 14 Brake Fault Finding

Natef Area  Natef Level Natef Objective

V-C1, P-1 Diagnose poor stopping, noise, pulling, grabbing, dragging or pedal pulsation concefns;
V-D1 determine necessary action.

Time in Lab (hrs): 1.5

Lab Inventory: Book: Auto Brakes Technology

Lab Tasks: Task 1 - Disc Brake faults

Task 2 - Drum Brake faults
Task 3 - Recommendations for Repair

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS2 Disc and Drum Brake System

Assignment Number and Title:

15 Problem Solving Braking Systems

Natef Area Natef Level

Natef Objective

V-Al P-1

Identify and interpret brake system concern; detemine necessary action.

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Brake Troubleshooting
Task 2 - Typical Troubleshooting Procedure

Time in Workshop (hrs):

1.0

Workshop Inventory:

Personal safety equipment
Common hand tools

Vehicle hoist or jack and stands
Service manual

Any additional information

Workshop Tasks:

Troubleshooting a Braking System

Vehicle Requirements

Vehicle with a pre-determined braking problem

ME1346/B
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

1 Introduction to ABS and the ABS Trainer

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

Digiac PT7.8 Panel Trainer
Book: Auto Brakes Technology

Lab Tasks:

Task 1 - What is ABS?
Task 2 - Introduction to the ABS Panel Trainer
Task 3 - Simple Experiment with the ABS Panel Trainer

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

2 ABS Hydraulic Operation

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

PT7.8 Panel Trainer

Lab Tasks:

Task 1 - Typical anti-lock brake systems
Task 2 - Normal braking

Task 3 - ABS Braking Cycle: Pressure Isolate
Task 4 - ABS Braking Cycle: Pressure Dump
Task 5 - ABS Braking Cycle: Pressure Build

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

3 ABS Sensors and Switches

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

Digiac PT7.8 Panel Trainer
Oscilloscope
Digital Multimeter

Lab Tasks:

Task 1 - Active sensors

Task 2 - Analog sensors

Task 3 - Digital sensors

Task 4 - Inductive sensors

Task 5 - Hall effect sensors

Task 6 - Brake pedal travel sensor
Task 7 - Brake fluid level switch

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

4 Testing Anti-lock Brake Systems

Natef Area Natef Level

Natef Objective

V-G1 P-1

Identify and inspect antilock brake system (ABS) components; deteredi@gsary action.

Time in Lab (hrs):

1.0

Lab Inventory:

CDX: Braking Systems and Components — ABS
Book: Auto Brakes Technology

Lab Tasks:

Task 1 - System Tests
Task 2 - Component Tests
Task 3 - Rectification Recommendation

Time in Workshop (hrs):

1.0

Workshop Inventory:

Hand tools.

Vehicle hoist or jack and stands

Vehicle protection Kkit.

Multimeter

Vehicle service manual

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Testing of a typical anti-lock brake system

Vehicle Requirements

Vehicle with ABS system.

ME1346/B

41



AUTOLAB Laboratory Management Guide

Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

5 ABS Fault Diagnosis

Natef Area Natef Level

Natef Objective

V-G2 P-2

Diagnose poor stopping, wheel lock-up, abnormal pedal feel or pulsation, and noise
concerns caused by the antilock brake system (ABS); determine necessary action.

Time in Lab (hrs): 1.5
Lab Inventory: Digiac PT7.8 Panel Trainer
Oscilloscope

Digital Multimeter

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - ABS Diagnosis
Task 2 - Fault Diagnosis 1
Task 3 - Fault Diagnosis 2

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

6 De-pressurization of ABS High Pressure System

Natef Area Natef Level

Natef Objective

V-G4 P-3

Depressurize high-pressure components of the antilock brake system

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - ABS Systems

Task 2 - High Pressure Components
Task 3 -The Accumulator

Task 4 - De-pressurization Procedure

Time in Workshop (hrs):

0.5

Workshop Inventory:

Hand tools.
Vehicle protection kit.

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

De-pressurize high-pressure components of the anti-lock brake system

Vehicle Requirements

Vehicle with integral pressure accumulator.
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title: 7 Further ABS Sensors and Switches
Natef Area  Natef Level Natef Objective
Time in Lab (hrs): 1.5
Lab Inventory: Digiac PT7.8 Panel Trainer
Oscilloscope

Digital Multimeter
CDX: Braking Systems and Components — ABS

Lab Tasks:

Task 1 - Advanced Components

Task 2 - On Vehicle Components

Task 3 - Hydraulic Pump Motor Speed Sensor
Task 4 - The Brake Pedal Switch

Task 5 - Fault Diagnosis

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

8 ABS Electrical Fault Diagnosis

Natef Area Natef Level

Natef Objective

V-G3 P-1 Diagnose anti-lock brake system (ABS) electronic control(s) and components using pelf-
diagnosis and/or recommended test equipment; determine necessary action.
Time in Lab (hrs): 1.5
Lab Inventory: Digiac PT7.8 Panel Trainer
Oscilloscope
Digital Multimeter
Lab Tasks: Task 1 - Fault Diagnosis 1
Task 2 - Fault Diagnosis 2
Task 3 - Fault Diagnosis 3
Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A
Vehicle Requirements
N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

9 Bleeding Anti-lock Braking Systems

Natef Area Natef Level

Natef Objective

V-G5 P-2

Bleed the anti-lock brake system’s (ABS) front and rear hydraulic circuits.

Time in Lab (hrs):

0.5

Lab Inventory:

CDX: Braking Systems and Components — ABS
Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Bleeding ABS
Task 2 - ABS Bleeding Procedures

Time in Workshop (hrs):

1.0

Workshop Inventory:

Hand tools.
Brake bleeding equipment
Vehicle protection kit.

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Vehicle lifting equipment
Vehicle service manual

Workshop Tasks:

Bleed a pressurized ABS brake system

Vehicle Requirements

Vehicle with suitable ABS
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

10 Replacing ABS Components

Natef Area Natef Level

Natef Objective

V-G6 P-3

Remove and install anti-lock brake system (ABS) electrical/electronic and hydraulic
components.

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Replacing ABS Components
Task 2 - Replacing ABS Components Procedure

Time in Workshop (hrs): 1.0

Workshop Inventory: Hand tools.
Workbench
Vehicle protection kit.
Syringe.

Brake bleeding kit and fluid.

Vehicle lifting equipment

Vehicle service manual

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

11 ABS Servicing

Natef Area Natef Level

Natef Objective

V-G7 P-1

Test, diagnose and service ABS speed sensors, toothed ring (tone wheel), and circyits using
a graphing multimeter (GMM)/digital storage oscilloscope (DSO)(includes output signal,

resistance, shorts to voltage/ground, and frequency data).

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - ABS Servicing
Task 2 - ABS Servicing Procedure

Time in Workshop (hrs):

1.0

Workshop Inventory:

Vehicle protection kit
Vehicle hoist or jack and axle stands
Service manual

Brake fluid tester

Fluid catch bottle
Clear plastic tube
Hand tools

New Fluid

Pressure bleed kit
Compressed air supply
Multimeter

Scan tool

Workshop Tasks:

ABS component servicing

Vehicle Requirements

Vehicle with pressurized ABS.
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

12 ECU Controlled ABS Devices

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

Digiac PT7.8 Panel Trainer
Digital Multimeter

Lab Tasks:

Task 1 - ABS System Components
Task 2 - The ABS Relay

Task 3 - ABS Warning Lamp and Diode
Task 4 - Hydraulic Control Unit

Task 5 - Hydraulic Pump and Motor

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

13 Fault Finding ABS Devices Controlled by the ECU

Natef Area Natef Level

Natef Objective

V-G7 P-1

Test, diagnose and service ABS speed sensors, toothed ring (tone wheel), and circyits using
a graphing multimeter (GMM)/digital storage oscilloscope (DSO)(includes output signal,

resistance, shorts to voltage/ground, and frequency data).

Time in Lab (hrs): 1.5
Lab Inventory: Digiac PT7.8 Panel Trainer
Oscilloscope

Digital Multimeter

Lab Tasks:

Task 1 - Component Review
Task 2 - Fault Finding 1
Task 3 - Fault Finding 2
Task 4 - Fault Finding 3

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

14 Further Fault Diagnosis in ECU Controlled ABS Devices

Natef Area Natef Level

Natef Objective

V-G7 P-1

V-G8 P-3

Test, diagnose and service ABS speed sensors, toothed ring (tone wheel), and circyits using
a graphing multimeter (GMM)/digital storage oscilloscope (DSO)(includes output sigrpal,

resistance, shorts to voltage/ground, and frequency data).

Diagnose antilock brake system (ABS) braking concerns caused by vehicle modificafions

(tire size, curb height, final drive ratio, etc)

Time in Lab (hrs):

Lab Inventory:

Digiac PT7.8 Panel Trainer
Oscilloscope
Digital Multimeter

Lab Tasks:

Task 1 - Component Review
Task 2 - Fault Finding 1
Task 3 - Fault Finding 2
Task 4 - Fault Finding 3

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS3 Braking Systems and ABS Applications

Assignment Number and Title:

15 Traction Control Systems

Natef Area Natef Level

Natef Objective

V-G9 P-3

Identify traction control system components.

Time in Lab (hrs):

1.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - The Purpose of Traction Control Systems

Task 2 - Components of Traction Control Systems

Task 3 - Traction Control System Diagnosis

Task 4 - Traction Control Improvements - Stability Control

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS4 Braking Components and Operation

Assignment Number and Title:

1 Measuring and Adjusting Pedal Height

Natef Area Natef Level

Natef Objective

V-B2 pP-2

Measure brake pedal height; determine necessary action.

Time in Lab (hrs):

0.5

Lab Inventory:

N/A

Lab Tasks:

Task 1 - Procedure for measuring pedal height

Time in Workshop (hrs):

1.0

Workshop Inventory:

Vehicle service manual.
Sharpened measuring probe (or plain probe + measuring tape) or yardstick, dependi
method specified in service manual.

Open-end wrench to fit push rod lock nut.

hg on

Workshop Tasks:

Measuring brake pedal height
Adjusting push rod length

Vehicle Requirements

Any shop vehicle.
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Module ID and Title: BS4  Braking Components and Operation

Assignment Number and Title: 2 Brake Fluid, Master Cylinder Checks and Brake Boosters

Natef Area  Natef Level Natef Objective

V-B3 P-2 Check master cylinder for internal and external leaks and proper operation; determirje
necessary action.

V-B8 P-1 Select, handle, store, and install brake fluids to proper levels.

Time in Lab (hrs): 1.25

Lab Inventory: Book: Modern Automotive Technology

Book: Auto Brakes Technology

Lab Tasks: Task 1 - Brake fluid

Task 2 - Working with brake fluid

Task 3 - Master cylinder principles

Task 4 - Master cylinder inspection

Task 5 - Master cylinder operation

Task 6 - Vacuum power assist units (brake boosters)
Task 7 - Hydraulic power assist units

Time in Workshop (hrs): 0.5

Workshop Inventory: Cleaning rags
Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks: Checking for master cylinder external leaks
Checking for master cylinder internal leaks
Checking for master cylinder correct operation

Vehicle Requirements

Any shop vehicle.
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Module ID and Title:

BS4 Braking Components and Operation

Assignment Number and Title:

3 Master Cylinder Removal and Repair

Natef Area Natef Level

Natef Objective

V-B4 P-1

Remove, bench bleed, and reinstall master cylinder.

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Modern Automotive Technology

Lab Tasks:

Task 1 - Master Cylinder Operation
Task 2 - Master Cylinder Removal

Time in Workshop (hrs):

1.0

Workshop Inventory:

Service manual

Cleaning rags

Hand tools

Output port plugs

Bleeder kit or universal bleeder tubes

Consumable: Clean brake fluid

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Remove, bench bleed, and reinstall master cylinder.

Vehicle Requirements

Any shop vehicle.
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Module ID and Title:

BS4  Braking Components and Operation

Assignment Number and Title:

4 Brake Lines and Fittings

Natef Area Natef Level

Natef Objective

V-B6 P-2

Inspect brake lines, flexible hoses, and fittings for leaks, dents, kinks, rust, cracks, bpilging
or wear; tighten loose fittings and supports; determawessary action.

Time in Lab (hrs):

0.5

Lab Inventory:

N/A

Lab Tasks:

Task 1 - Brake Line Theory

Time in Workshop (hrs):

0.5

Workshop Inventory:

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Brake line inspection

Vehicle Requirements

Any shop vehicle.
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Module ID and Title:

BS4 Braking Components and Operation

Assignment Number and Title:

5 Brake Line Fabrication

Natef Area Natef Level

Natef Objective

V-B7 P-2

Fabricate and/or install brake lines (double flare and ISO typesjcedpbses, fittings, an
supports as needed.

=N

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Brake Line, Hose and Fitting Service
Task 2 - Brake Line Fabrication

Time in Workshop (hrs):

1.0

Workshop Inventory:

Personal protective equipment (gloves, safety glasses, heavy-duty boots).
Pipe-flaring tools

Pipe cutter

Pipe wrench

Consumable: Brake line

Consumable: Brake line connectors

Consumable: Brake fluid

Workshop Tasks:

Construct a brake line and fit to a vehicle.

Vehicle Requirements

Any shop vehicle.
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Module ID and Title:

BS4  Braking Components and Operation

Assignment Number and Title:

6 Brake Warning Systems

Natef Area Natef Level

Natef Objective

V-B11 P-3
V-F5 P-3
V-F6 P-1

Inspect, test, and/or replace poaments of the brake warning light system.
Check operation of parking brake indicator light system.
Check operation of brake stop light system; determine necessary action.

Time in Lab (hrs):

0.75

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Types of Brake Warning Systems
Task 2 - Component Testing Procedures
Task 3 - Computerized System Testing

Time in Workshop (hrs):

1.0

Workshop Inventory:

Hand tools.

Vehicle service manual.

Vehicle protection kit.

Multimeter.

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Testing of a typical brake light switch

Vehicle Requirements

Any shop vehicle.
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Module ID and Title:

BS4 Braking Components and Operation

Assignment Number and Title:

7 Bleeding Braking Systems

Natef Area Natef Level

Natef Objective

V-B12 P-1

Bleed (manual, pressure, vacuum or surge) brake system.

Time in Lab (hrs):

1.0

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Inspecting Hydraulic Braking Systems
Task 2 - Bleeding Procedures
Task 3 - Testing Braking System Hydraulics

Time in Workshop (hrs):

1.0

Workshop Inventory:

Hand tools

Vehicle Hoist or jack and stands.

Vehicle service manual.

Vehicle protection kit.

Manual brake bleed kit (pressure)

Personal protective equipment (gloves, safety glasses, heavy-duty boots).
Consumable: Brake fluid

Workshop Tasks:

Bleed the brake system

Vehicle Requirements

Any shop vehicle.
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Module ID and Title:

BS4  Braking Components and Operation

Assignment Number and Title:

8 Flush Hydraulic Brake System

Natef Area Natef Level

Natef Objective

V-B13 P-3

Flush hydraulic system.

Time in Lab (hrs):

0.5

Lab Inventory:

CDX: Brake Systems and Components — Disc

Lab Tasks:

Task 1 - Testing Hydraulic Fluid
Task 2 - Flushing Procedures
Task 3 - Checking and Testing

Time in Workshop (hrs):

1.0

Workshop Inventory:

Hand tools

Vehicle Hoist or jack and stands.
Vehicle service manual.

Vehicle protection kit.

Manual brake bleed kit

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Consumable: Brake fluid

Workshop Tasks:

Flush hydraulic brake system

Vehicle Requirements

Any shop vehicle.
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Module ID and Title:

BS4 Braking Components and Operation

Assignment Number and Title: 9 Power Assist Braking Systems

Natef Area  Natef Level Natef Objective

V-E1 pP-2 Test pedal free travel with and without engine running; check power assist operatior].
V-E4 P-3 Inspect and test hydro-boost systemaoulimulator for leaks and proper operation;

determine necessary action.

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Vacuum Brake Booster
Task 2 - Hydraulic Brake Booster
Task 3 - Test Vacuum Brake Booster Procedure

Time in Workshop (hrs):

1.0

Workshop Inventory:

Tape measure or ruler

Vehicle protection kit

Service manual

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Test vacuum brake booster

Vehicle Requirements

Vehicle with vacuum brake booster
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Module ID and Title: BS4  Braking Components and Operation

Assignment Number and Title: 10 Vacuum Supply on Power Assist Braking Systems

Natef Area  Natef Level Natef Objective

V-E2 P-2 Check vacuum supply (manifold or auxiliary pump) to vacuum-type power booster.
Time in Lab (hrs): 0.5

Lab Inventory: Book: Auto Brakes Technology

Lab Tasks: Task 1 - Inlet Manifold Vacuum

Task 2 - Vacuum Pumps
Task 3 - Vacuum Supply Testing procedure

Time in Workshop (hrs): 1.0
Workshop Inventory: Vehicle protection kit
Hand tools

Vacuum gauge
Service manual
Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks: Testing vacuum supply

Vehicle Requirements

Vehicle with vacuum brake booster
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Module ID and Title:

BS4 Braking Components and Operation

Assignment Number and Title:

11 Vacuum-type Power Booster

Natef Area Natef Level

Natef Objective

V-E3 pP-2

Inspect the vacuum-type power booster unit for vacuum leaks; inspect the check val
proper operation; determine necessary action.

Time in Lab (hrs):

0.5

Lab Inventory:

Book: Auto Brakes Technology

Lab Tasks:

Task 1 - Service Vacuum-type Booster
Task 2 - Check Valve Operation
Task 3 - Vacuum Leak Testing Procedure

Time in Workshop (hrs): 1.0
Workshop Inventory: Vehicle protection kit
Hand tools

Vacuum gauge

Service manual

Soapy water or leak detecting solution

Exhaust extraction

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Vacuum Leak Testing

Vehicle Requirements

Vehicle with vacuum brake booster
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Module ID and Title: BS4  Braking Components and Operation

Assignment Number and Title: 12 Wheel Bearing Types and Construction

Natef Area  Natef Level Natef Objective

V-F1 P-1 Diagnose wheel bearing noise, wheel shimmy, vibration concerns; determine necesgary
action.

Time in Lab (hrs): 1.5

Lab Inventory: Book — Auto Brakes Technology

Lab Tasks: Task 1 - Wheel Bearing Operation

Task 2 - Wheel Bearing Loads

Task 3 - Wheel Bearing Types

Task 4 - Wheel Bearing Identification

Task 5 - Wheel Bearing Lubrication and Seals
Task 6 - Wheel Bearing Problems

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

BS4 Braking Components and Operation

Assignment Number and Title: 13 Wheel Bearing and Race Replacement

Natef Area  Natef Level Natef Objective

V-F2 P-1 Remove, clean, inspect, repack, and install wheel bearings and replace seals; instal
and adjust wheel bearings.

V-F7 P-1 Replace wheel bearing and race.

Time in Lab (hrs):

0.5

Lab Inventory:

Book — Auto Brakes Technology

Lab Tasks:

Task 1 - Wheel Bearing Replacement Techniques
Task 2 - Wheel Bearings Replacement Procedure

Time in Workshop (hrs):

1.0

Workshop Inventory:

Vehicle service manual.

Bearing and seal fitting tools or soft drift.

Hammer.

General wrench, socket and screwdriver set.

Torque wrench.

Vehicle jacking equipment or a wheel free hoist.

Bearing grease.

Bearing cleaning equipment.

Vehicle protection kit.

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Wheel Bearing Replacement

Vehicle Requirements

Vehicle with taper roller bearing hubs.
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Module ID and Title:

BS4  Braking Components and Operation

Assignment Number and Title:

14 Sealed Wheel Bearing Replacement

Natef Area Natef Level

Natef Objective

V-F9 P-2

Remove and reinstall sealed wheel bearing assembly.

Time in Lab (hrs):

0.5

Lab Inventory:

Book — Auto Brakes Technology

Lab Tasks:

Task 1 - Sealed Bearing Replacement Techniques
Task 2 - Sealed Bearing Replacement Procedure

Time in Workshop (hrs):

1.5

Workshop Inventory:

Vehicle service manual.

Bearing press and fitting tools.

Hammer.

Ball joint pullers

General wrench, socket and screwdriver set.

Torque wrench.

Vehicle jacking equipment or a wheel free hoist.

Vehicle protection Kkit.

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks:

Sealed Wheel Bearing Replacement

Vehicle Requirements

Vehicle with sealed type wheel bearings.
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Module ID and Title: BS4  Braking Components and Operation
Assignment Number and Title: 15 Wheel Stud Replacement

Natef Area  Natef Level Natef Objective

V-F8 P-1 Inspect and replace wheel studs.

Time in Lab (hrs): 0.5

Lab Inventory: Book — Auto Brakes Technology

Lab Tasks: Task 1 - Road Wheel Fixings

Task 2 - Wheel Stud Replacement Techniques
Task 3 - Wheel Stud Replacement Procedure

Time in Workshop (hrs): 1.0

Workshop Inventory: Vehicle service manual.

Bearing press and fitting tools.

New stud and lug nut.

General wrench, socket and screwdriver set.

Personal protective equipment (gloves, safety glasses, heavy-duty boots).

Workshop Tasks: Wheel Stud Replacement

Vehicle Requirements

Vehicle hub (removed from vehicle with damaged or insecure stud).
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Automotive Electrical/Electronic Systems

The Automotive Electrical/Electronic Systems Pod covers the following

topic areas:
Module ID and Title: EES1 Electrical/Electronic Fundamentals
Assignment Number and Title: 1 Electrical Safety and Equipment Familiarization
Natef Area Natef Level Natef Objective
Time in Lab (hrs): 15
Lab Inventory: D3000 Series 9 Base Unit

9.5 Experiment Card
2mm Connecting Leads and Links

Lab Tasks: Task 1 - Electrical Safety

Task 2 - Powering the D3000 Base Unit

Task 3 - The Experiment Card Master Board
Task 4 - Loudspeaker Circuit

Task 5 - Connecting D3000 Experiment Cards
Task 6 - Light Bulb Circuit

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title: 2 The Basic DC Circuit

Natef Area  Natef Level Natef Objective

VI-Al P-1 Identify and interpret electrical/electronic system concern; determine necessary actig

VI-A5 P-1 Use wiring diagrams during diagnosis of electrical circuit problems.

VI-A6 P-1 Demonstrate the proper use of a digital multimeter (DMM) during diagnosis of electri
circuit problems.

VI-A9 P-1 Measure current flow in electrical/electronic circuits and components using an amme

determine necessary action.

N.

Cal

ter;

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.5 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Lab Tasks:

Task 1 - Electrical Principles

Task 2 - Electrical Circuits

Task 3 - Measuring Voltage and Current
Task 4 - Measuring Voltages in a Circuit
Task 5 - Measuring Currents in a Circuit

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

3 Resistance and Ohm'’s Law

Natef Area Natef Level

Natef Objective

VI-A8 P-1
VI-A9 P-1
VI-Al10 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuitp using

a voltmeter; determine necessary action.

Check current flow in electrical/electronic circuits and components using an ammetef;

determine necessary action.

Check continuity and resistances in electrical/electronic circuits and components with an

ohmmeter; determine necessary action.

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.5 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Lab Tasks:

Task 1 - Resistance and Color Coding
Task 2 - Measurement of Resistance
Task 3 - Ohm's Law

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

4 Series/Parallel and Variable Resistors

Natef Area Natef Level

Natef Objective

VI-A4 P-1

VI-A10 P-1

Diagnose electrical/electronic integrity for series, parallel and series-parallel circuits

principles of electricity (Ohm’s Law)

Check continuity and resistances in electrical/electronic circuits and components wit

ohmmeter; determine necessary action.

|

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.5 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Lab Tasks:

Task 1 - Different Resistor Configurations
Task 2 - Resistors in Series

Task 3 - Resistors in Parallel

Task 4 - Series-Parallel Combinations
Task 5 - The Rheostat

Task 6 - The Potentiometer

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

5 AC Measurements

Natef Area Natef Level

Natef Objective

VI-A8 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuitp using

a voltmeter; determine necessary action.

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.5 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Oscilloscope

Lab Tasks:

Task 1 - AC & Oscilloscopes
Task 2 - AC Voltages
Task 3 - Alternating Voltage Values

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

6 Capacitor Charge, Dischare and Timing

Natef Area Natef Level

Natef Objective

VI-A8 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuit
a voltmeter; determine necessary action.

5 using

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.6 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Oscilloscope

Signal (function) Generator

Lab Tasks:

Task 1 - Capacitor Operation

Task 2 - Charging and Discharging a Capacitor
Task 3 - Capacitor Charge Time

Task 4 - Capacitor on a DC Supply

Task 5 - Capacitor on an AC Supply

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

7 AC Resistors and Capacitors

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.8 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Signal (function) Generator

Lab Tasks:

Task 1 - AC Effects on Resistors and Capacitors
Task 2 - Resistors in AC

Task 3 - Kirchoffs Laws

Task 4 - Capacitors in AC

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title: EES1 Electrical/Electronic Fundamentals
Assignment Number and Title: 8 CR Circuits

Natef Area  Natef Level Natef Objective

Time in Lab (hrs): 1.5

Lab Inventory: D3000 Series 9 Base Unit

9.6 Experiment Card

2mm Connecting Leads and Links
Oscilloscope

Signal (function) Generator

Lab Tasks: Task 1 - CR Circuit Principles

Task 2 - Time Constant

Task 3 - CR Integrator

Task 4 - Troubleshooting a CR Integrator

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

9 Permanent Magnets and the Electromagnet

Natef Area Natef Level

Natef Objective

VI-A8 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuit
a voltmeter; determine necessary action.

5 using

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.20 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Lab Tasks:

Task 1 - Magnetism

Task 2 - Attraction and Repulsion

Task 3 - Other Magnetic Materials

Task 4 - The Magnetic Plot

Task 5 - Electromagnetic Field Plot

Task 6 - Magnetizing Effect on Core Materials

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

10 Electromagnetic Induction

Natef Area Natef Level

Natef Objective

VI-A8 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuit
a voltmeter; determine necessary action.

5 using

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.20 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Oscilloscope

Lab Tasks:

Task 1 - Electromagnetic Principles
Task 2 - Electromagnetic Induction
Task 3 - Solenoid

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A

ME1346/B

77



AUTOLAB Laboratory Management Guide

Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

11 Transformers

Natef Area Natef Level

Natef Objective

VI-A8 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuitp using

a voltmeter; determine necessary action.

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.20 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Signal Generator

Lab Tasks:

Task 1 - Transformer Principles

Task 2 - A Simple Transformer

Task 3 - The Tapped Transformer

Task 4 - Troubleshooting the Transformer

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

12 DC Motors and Generators

Natef Area Natef Level

Natef Objective

VI-A8 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuit
a voltmeter; determine necessary action.

5 using

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.20 Experiment Card

2mm Connecting Leads and Links
Digital Multimeter

Lab Tasks:

Task 1 - Electromagnetic Effects

Task 2 - The DC Motor

Task 3 - The DC Generator

Task 4 - Troubleshooting the DC Motor

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

13 Relays

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.20 Experiment Card and Accessory Kit
2mm Connecting Leads and Links
Digital Multimeter

Lab Tasks:

Task 1 - Relay Principles
Task 2 - Relay Measurements
Task 3 - Relay Circuits

Task 4 - Relay Faults

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

14 Diodes and Rectification

Natef Area Natef Level

Natef Objective

VI-A8 P-1

VI-A9 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuit
a voltmeter; determine necessary action.

Measure current flow in electrical/electronic circuits and components using an ammg
determine necessary action.

5 using

ter;

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.5 Experiment Card and Accessory Kit
Oscilloscope

2mm Connecting Leads and Links
Digital Multimeter

Lab Tasks:

Task 1- Diode Construction
Task 2 - Diode Operation
Task 3 — Rectification

Task 4 - Rectification Circuit
Task 5 - Zener Diode

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES1 Electrical/Electronic Fundamentals

Assignment Number and Title:

15 Transistors

Natef Area Natef Level

Natef Objective

VI-A8 P-1

VI-A9 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuitp using

a voltmeter; determine necessary action.

Measure current flow in electrical/electronic circuits and components using an ammeger;

determine necessary action.

Time in Lab (hrs):

1.5

Lab Inventory:

D3000 Series 9 Base Unit

9.8 Experiment Card
Oscilloscope

2mm Connecting Leads and Links
Digital Multimeter x 2

Signal (function) Generator

Lab Tasks:

Task 1 - Transistor Construction
Task 2 - Transistor Amplifiers
Task 3 - Transistor Operation
Task 4 - Amplification

Time in Workshop (hrs): N/A
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES2 Starting, Charging and Basic Ignition Systems

Assignment Number and Title:

1

Ignition System Components

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

CDX: Ignition Systems

Lab Tasks:

Task 1 - Ignition Supply voltage
Task 2 - Ignition Coil

Task 3 - High Voltage Ignition
Task 4 - Spark Plug Operation

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES2 Starting, Charging and Basic Ignition Systems

Assignment Number and Title:

2 Contact Breaker Ignition Systems - 1

Natef Area Natef Level

Natef Objective

VI-A8 P-1

Measure source voltage and perform voltage drop tests in electrical/electronic circuitp using

a voltmeter; determine necessary action.

Time in Lab (hrs):

1.5

Lab Inventory:

Digiac PT7.2 Panel Trainer
Connecting Leads and Links
Digital Multimeter
Oscilloscope

Lab Tasks:

Task 1 - Contact Breaker Ignition System
Task 2 - The Ignition Coil
Task 3 - The Contact Breaker

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES2 Starting, Charging and Basic Ignition Systems

Assignment Number and Title:

3 Contact Breaker Ignition Systems - 2

Natef Area Natef Level

Natef Objective

VI-A5 P-1
VI-Al12 P-1

Use wiring diagrams during diagnosis of electrical circuit problems.
Locate shorts, grounds, opens, and resistance problems in electrical/electronic circu
determine necessary action.

Time in Lab (hrs):

1.5

ts;

Lab Inventory:

Digiac PT7.2 Panel Trainer
Connecting Leads and Links
Digital Multimeter
Oscilloscope

Lab Tasks:

Task 1 - CB Ignition
Task 2 - Troubleshooting-1
Task 3 - Troubleshooting-2

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES2 Starting, Charging and Basic Ignition Systems

Assignment Number and Title:

4 Electronic Ignition Systems - 1

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

Digiac PT7.2 Panel Trainer
PT7.2 Accessory Kit

CDX: Electrical Principles
Oscilloscope

Lab Tasks:

Task 1 - Electronic Ignition Systems
Task 2 - Transistor Assisted Contacts
Task 3 - Hall Effect Ignition

Task 4 - Inductive Reluctance Ignition
Task 5 - Distributorless Ignition System

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES2 Starting, Changing and Basic Ignition Systems

Assignment Number and Title:

5 Electronic Ignition Systems - 2

Natef Area Natef Level

Natef Objective

VI-A5 P-1
VI-Al12 P-1

Use wiring diagrams during diagnosis of electrical circuit problems.
Locate shorts, grounds, opens, and resistance problems in electrical/electronic circu
determine necessary action.

Time in Lab (hrs):

1.5

Lab Inventory:

Digiac PT7.2 Panel Trainer
PT7.2 Accessory Kit

Digital Multimeter
Oscilloscope

ts;

Lab Tasks:

Task 1 - Modern Ignition Systems

Task 2 - Fault finding in a transistor assisted ignition system
Task 3 - Fault finding in a breakerless ignition system

Task 4 - DIS fault finding

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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Module ID and Title:

EES2 Starting, Charging and basic Ignition Systems

Assignment Number and Title:

6 Starting and Charging System Components

Natef Area Natef Level

Natef Objective

Time in Lab (hrs):

1.5

Lab Inventory:

CDX: Starting, Charging and Lighting Systems
Book: Automotive Technology a Systems Approach

Lab Tasks:

Task 1 - The Charging System

Task 2 - Different Charging Systems
Task 3 - The Starting System

Task 3 - The Starting System

Time in Workshop (hrs): 0.0
Workshop Inventory: N/A
Workshop Tasks: N/A

Vehicle Requirements

N/A
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