July 2001

Fl ori da Departnent of Education
CLUSTER CURRI CULUM FRAMEWDORK

Program Titl e: Aut onot i ve Service Technol ogy

Program Type: Job Preparatory

Qccupati onal Area: I ndustrial Education

Conponent s: Core, and 10 Qccupational Conpl etion Points
Secondary PSAV

G ade Level 9-12, 30, 31 30, 31

Facility Code 246 246

CTSO Ski I | sUSA- VI CA Ski I | sUSA- VI CA

Coop Met hod: Yes Yes

Apprenticeshi p: Yes Yes

PURPOSE: The purpose of the prograns in this cluster is to
prepare students for enpl oynment and/or specialized training in the
aut onotive industry.

This program focuses on broad, transferable skills and stresses
under st andi ng and denonstration of the follow ng el enents of the
Aut onotive industry; planning, nanagenent, finance, technical and
product skills, underlying principles of technol ogy, |abor issues,
community issues and health, safety, and environnental issues.

POROGRAM STRUCTURE: This programis a planned sequence of

i nstruction consisting of one programwi th a common core and 10
occupational conpletion points. The Autonotive Service Technol ogy
Program provi des for 8 occupational areas (autonotive work

speci alization). This structure will allow students who
successfully conpl ete specified conpetencies to exit for

enpl oyment or continue with specialized training.

Conmpet enci es established by the Autonotive Industries for

"I NDUSTRY TRAI Nl NG STANDARDS" plus integration of academ c

requi renents and training in conmunications, |eadership, human

rel ations, enployability skills and safe, efficient work practices
account for 420 hours in the CORE curricul um

The standard length of this programis: 1,800 hours.

Al the tasks that are assigned a priority nunber: P-1, P-2, or
P-3 are National Autonotive Technician Educati on Foundati on Tasks.
95% of P-1 tasks will be performed; 80% of P-2 tasks; 50% of P-3
tasks. Please refer to the Task List Information in the Policies
section for additional information on the requirenments for

i nstruction on tasks.

Theory instruction and hands-on performance of all the basic tasks
will provide initial training for enploynment in the autonotive
service field or further training in any or all of the specialty
areas. Competency in the tasks will indicate to enpl oyers that
the graduate is skilled in that area

Cccupational Conpl etion Points may be reached before the end of a
secondary course. All outcomes nust be conpleted to receive
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credit fo
are the c
secondary
8709410
8709420
8709430
8709440
8709450
8709460
8709470
8709480
8709490
8709491
8709492
8709493

It

*

r an Cccupational Conpletion Point (OCP). Listed bel ow
ourses that conprise this programwhen offered at the
| evel .

Aut onoti ve Service Technology 1 (150) [135] OCP - A
Aut onoti ve Service Technology 2 (150)

Aut onoti ve Service Technology 3 (150) [285] OCP - B
Aut onoti ve Service Technology 4 (150) [135] OCP - C
Aut onoti ve Service Technology 5 (150) [185] OCP - D
Aut onoti ve Service Technology 6 (150) [135] OCP - E
Aut onoti ve Service Technology 7 (150) [135] OCP - F
Aut onoti ve Service Technology 8 (150) [135] OCP - G
Aut onoti ve Service Technology 9 (150)

Aut onoti ve Service Technol ogy 10 (150) [235] OCP - H
Aut onoti ve Service Technol ogy 11 (150) [135] OCP -
Aut onoti ve Service Technol ogy 12 (150) [285] OCP - J
is assuned that:

in all areas, appropriate theory, safety, and support

instruction will be required for perfornm ng each task;
the instruction has included identification and use of
appropriate tools and testing and nmeasurenent equi pnent
required to acconplish certain tasks;

t he student has received the necessary training to | ocate
and use current reference and training materials from
accepted industry publications.

i's assuned that:

all diagnostic and repair tasks described in this
docunent are to be acconplished in accordance with

manuf acturer's recommended procedures as publi shed.

For every task listed, the follow ng safety requirenent
nmust be strictly enforced: Conply wi th personal and
environnental safety practices associated with cl ot hing;

eye protection; hand tools; power equipmnent; proper
ventilation; and the handling, storage, and disposal of
hazardous materials in accordance with |ocal, state, and

federal safety and environnmental regul ations.

i's assuned that:

i ndi vidual training prograns being eval uated for
certification should have witten and detail ed
performance standards for each task covered and taught
the curricul um

| earni ng progress of students will be nonitored and
eval uat ed agai nst these perfornmance standards;

a systemis in place which infornms all students of their
i ndi vi dual progress through all phases of the training
pr ogr am

in

i's assuned that:

i ndi vi dual courses of study will differ across autonobile

techni ci an training prograns;
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* devel opnent of appropriate |earning delivery systens and
tests which nmonitor student progress will be the
responsi bility of the individual training program

5. It is assuned that:

* all students will receive instruction in the storage,
handl i ng, and use of Hazardous Materials as required in
Hazard Comuni cation Title 29 Code of Federal Regul ation
Part 1910. 1200, "Right to Know Law'

* hazardous and toxic materials will be handl ed, renoved
and recycl ed or disposed of according to federal, state,
and | ocal regul ations.

LABORATORY ACTI VITIES: Shop or |laboratory activities are an

i ntegral part of the Autonotive Technol ogy program These
activities provide instruction in the use of autonotive service
equi prent, tools, materials and processes found in the autonotive
service industry.

SPECI AL NOTE: Skills USA is the appropriate vocational student
organi zation for providing | eadership training and for reinforcing
specific vocational skills. Vocational student organizations,
when provided, shall be an integral part of the vocationa
instructional program and the activities of such organi zati ons
are defined as part of the curriculumin accordance with Rule 6A-
6.065, FAC. Planned and supervised instructional activities nust
be provided through one or nore of the following: (1) directed

| aboratory experience (2) student projects (3) placenent for
experience (4) cooperative experience.

Cooperative training - QJT is appropriate for this program
VWhenever cooperative training - QJT is offered, the followi ng are
required for each student: a training plan, signed by the
student, teacher, and enpl oyer, which includes instructiona
objectives and a list of on-the-job and in-school |earning
experiences; a workstation that reflects equi pnent, skills and
tasks that are relevant to the occupation which the student has
chosen as a career goal. The student nust receive conpensation
for work perfornmed.

In accordance with Rul e 6A-10.040, FAC, the m ninum basic skills
grade levels required for postsecondary adult vocational students
to conplete the prograns in this cluster are |listed at the program
| evel or at the occupational conpletion points within the program
These grade | evel nunmbers correspond to a grade equival ent score
obt ai ned on one of the state designated basic skills exam nations.
The | evel required for these Postsecondary Adult Vocationa
Program Mat hematics-10, Language-9, Reading-9. |If a student
does not neet the basic skills level required for conpletion from
the program renediation should be provided concurrently through
Vocati onal Preparatory Instruction (VPI) or prior to admission in
an Adult Basic Education (ABE) setting.

VWhen a student with a disability is enrolled in a vocational class
with nodifications to the curriculumframework, the particul ar

out comes and student perfornmance standards which the student nust
master to earn credit nmust be specified in the student’s

I ndi vi dual Educational Plan (1EP). Additional credits may be
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ear ned when outcones and standards are mastered in accordance wth
the requirenents indicated in subsequent IEPs. The job title for
whi ch the student is being trained must be designated in the IEP

To be transferabl e statew de between institutions, these
prograns/ courses must have been reviewed, and a "transfer val ue"
assigned the curriculumcontent by the appropriate Statew de
Cour se Nunbering Systemdiscipline coomittee. This does not
preclude institutions from devel opi ng specific program or course
articul ation agreenments with each ot her

SCANS Conpetencies: Instructional strategies for this program
must include nethods that require students to identify, organize
and use resources appropriately; to work with each other
cooperatively and productively; to acquire and use information; to
under st and soci al, organi zati onal and technol ogi cal systens; and
to work with a variety of tools and equi pment. Instructiona
strategi es nust al so incorporate the nethods to inprove students’
personal qualities and hi gh-order thinking skills.
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The followi ng diagramillustrates the cluster structure:

AUTOMOTI VE SERVI CE TECHNOLOGY

BASI C AUTOMOBI LE SERVI CES
P OCP - A
AUTOMOTI VE LUBE TECHNI Cl AN
(135 Hours)
P OCP - B
AUTOMOTI VE SERVI CE ASS| STOR
(285 Hours)

OCP - F OCP - G oCP - C OCP - D oCP - E
AUTOVOTI VE AUTOVOTI VE ENG NE REPAI R AUTOVATI C MANUAL
SUSPENSI ON BRAKE SYSTEM TECHNI CI AN TRANSM SSI ON DRI VE TRAI N

AND TECHNI Cl AN (135 Hours) AND AND

STEERI NG (135 Hours) TRANS AXLE AXLE TECHNI CI AN
TECHNI Cl AN TECHNI Cl AN (135 Hours)
(135 Hours) (185 Hours)
oCcP - A
AUTOMOTI VE LUBE TECHNI Cl AN ocP - | OCP - F
DOT 806. 361- 026 AUTOMOTI VE HEATI NG AUTOMOTI VE SUSPENSI ON

AND AND
OCP - B Al R CONDI TI ONI NG TECHNI Cl AN | STEERI NG TECHNI Cl AN
AUTOVOTI VE SERVI CE ASSI STOR (135 Hours) DOT 620. 281- 038
DOT 620. 684- 014
oCP - G
OCP - C OCP - H AUTOMOTI VE BRAKE
ENG NE REPAI R TECHNI Cl AN AUTOMOTI VE SYSTEM TECHNI Cl AN

DOT 620. 281- 066

cCcP - D

AUTOMOTI VE TRANSM SSI ON° AND
TRANS AXLE TECHN CI AN

DOT 620. 281- 062

CCP - E

MANUAL DRI VE TRAI'N AND
AXLE TECHNI Cl AN

I NDUSTRY TI TLE

ELECTRI CAL/ ELECTRONI C
SYSTEM TECHNI Cl AN
(235 Hours)

oacP - J
AUTOMOBI LE ENG NE
PERFORVANCE TECHNI Cl AN
(285 Hours)
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CCP - H

AUTOMOTI| VE

ELECTRI CAL/ ELECTRONI C
SYSTEM TECHNI Cl AN

I NDUSTRY TI TLE

CcCP - |

AUTOMOTI VE

HEATI NG AND A/ C TECHNI Cl AN
DOT 620. 281- 010

cCcP -

AUTOMOBI LE ENG NE
PERFORMANCE TECHNI Cl AN
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July 2001
Fl ori da Departnment of Education
| NTENDED OUTCOVES

Secondary PSAV
Pr ogr am Nunber s 8709400 | 470608
Cl P Nunber 0647. 060405 0647. 060405
G ade Level 9-12, 30, 31 30, 31
Lengt h 12 Credits 1800 Hours
Certification AUTO IND @ G AUTO IND @ G
AUTO MECH @ G AUTO MECH @ G

| NTENDED OQUTCOVES: After successfully conpleting the appropriate

course(s) for each occupational conpletion point of this program the

student will

be able to performthe foll ow ng:

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - A (135 Hours)
AUTOMOTI VE LUBE TECHNI Cl AN - DOT 806. 361- 026

01.

02.

03.

04.

05.

07.

08.

0

Denonstrate proficiency in the equipnent skills and safety
regul ations relating to the autonotive industry.

(01.01 - 01.16)

Denonstrate proficiency in appropriate math skills.

(02.01 - 02.13)

Denonstrate proficiency in appropriate understandi ng of
basi c sciences. (03.01 - 03.04)

Denonstrate proficiency in enployability skills.

(04.01 - 04.10)

Denonstrate proficiency in appropriate conmuni cation skills.
(05.01 - 05.04)

06.0 Denonstrate proficiency in understanding of
entrepreneurship. (06.01 - 06.07)

Denonstrate proficiency in acceptable enpl oyee behavior in
the autonotive industry. (07.01 - 07.08)

Denonstrate proficiency in routine maintenance and consurmer
services. (08.01 - 08.27)

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B (285 Hours)
AUTOMOTI VE SERVI CES ASSI STOR - DOT 620. 684-014

08.0 Denonstrate proficiency in routine maintenance and consuner

services. (08.28 - 08.58)

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C (135 Hours)
ENG NE REPAI R TECHNI CI AN - DOT 620. 281- 066

09.0 Denonstrate proficiency in engine theory and repairs.

(09.01 - 09.61)

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - D (185 Hours)
AUTOVATI C TRANSM SSI ON AND TRANS- AXLE TECHNI CI AN -
DOT 620. 281- 062

10.0 Denpnstrate proficiency in the operation and servicing of

automatic transm ssion/trans-axle. (10.01 - 10.43)
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OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - E (135 Hours)
MANUAL DRI VE TRAIN AND AXLES TECHNI CI AN - | NDUSTRY TI TLE

11.0 Denpnstrate proficiency in the operation and servicing of
manual and drive trains and axles. (11.01 - 11.76)

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - F (135 Hours)
AUTOMOBI LE SUSPENSI ON AND STEERI NG TECHNI CI AN - DOT 620. 281- 038

12.0 Denpnstrate proficiency in the operation of steering,
suspensi on and wheel systens. (12.01 - 12.62)

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - G (135 Hours)
AUTOMOTI VE BRAKE SYSTEM TECHNI CI AN - DOT 620. 281- 026

13.0 Denpnstrate proficiency in the operation and servicing of
aut onoti ve brake systens. (13.01 - 13.52)

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - H (235 Hours)
AUTOMOTI VE ELECTRI CAL/ ELECTRONI C SYSTEM TECHNI Cl AN -

I NDUSTRY TI TLE

14.0 Denonstrate proficiency in diagnosing/troubl eshooting
el ectrical/electronic conponents as related to power train.

(14.01 - 14.47)
OCCUPATI ONAL COVPLETI ON POl NT - DATA CODE - | (135 Hours)
AUTOVOTI VE HEATI NG AND Al R- CONDI TI ONI NG TECHNI CI AN -

DOT 620. 281- 010

15.0 Denpnstrate proficiency in heating, air conditioning and
engi ne cooling systenms. (15.01 - 15.40)

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - J (285 Hours)
AUTOMOTI VE ENG NE PERFORMANCE TECHNI Cl AN - | NDUSTRY TI TLE

16.0 Denpnstrate proficiency in engine perfornmance service.
(16.01 - 16.70)
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06470604CL July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Program Titl e: Aut onotive Service Technol ogy
Secondary Nunber: 8709400
Post secondary Nunber: | 470608

COCCUPATI ONAL COVPLETION PO NT - A
AUTOMOTI VE LUBE TECHNI CI AN

01.0 DEMONSTRATE PROFI Cl ENCY I N THE EQUI PMENT SKILLS AND SAFETY
REGULATI ONS RELATI NG TO THE AUTOMOTI VE | NDUSTRY- - The student wil |
be able to:

01.01 Apply shop safety rules, EPA and OSHA st andards

01.02 Identify and use appropriate energency first aid procedures.

01.03 Identify, use and mai ntain hand and power tools properly.

01.04 Identify and practice using appropriate precision neasuring
tool s and torque nethods.

01.05 Identify and descri be the proper procedure to apply and
renove autonotive fasteners, to include thread repair.

01.06 Identify and use nmetric and English measurenment skills.

01. 07 Use conputer and operate keyboard.

01.08 Identify autonobil es according to engine |ocation
cylinders, type of drive system purpose, etc.

01.09 Identify and describe typical autonotive lubricants and
| ubri cant properties.

01.10 Interpret the Florida 'Wrkers R ght To Know Law .

01.11 Identify and describe typical autonotive seals and gaskets.

01.12 Identify and use the proper procedures required for cutting
t ubi ng and doubl e and 1SO fl aring.

01.13 Wilize flat rate manuals, service manual s, service
bulletins, parts manuals and el ectronic service information

01. 14 Denonstrate know edge of the Autonotive Service Excellence
(ASE) Certification and other applicable certifications.

01.15 Describe and identify supplemental restraint systens (SRS)

01.16 Di sable supplenental restraint systenms (SRS) in accordance
wi t h manufacturers' procedures.

02.0 DEMONSTRATE PROFI Cl ENCY | N APPRCOPRI ATE MATH SKI LLS- - The st udent
wll be able to:

02.01 Read and interpret neasuring devices (rules and tapes).

02. 02 Sol ve number word probl ens.

02.03 Wite percents add fractions and deci nal s.

02. 04 Sol ve percent problens.

02.05 Find the percent of a nunber.

02.06 Operate a cal cul ator

02. 07 Understand and use the nmetric system

02.08 Convert inches to mllinmeters and mllinmeters to inches.

02.09 Solve problenms for volune, weight, area, circunference and
peri meter neasurenents for rectangles, squares, and
cyl i nders.

02.10 Measure tol erance(s) on horizontal and vertical surfaces
using millimeters, centineters, feet and inches.

02.11 Add, subtract, multiply and divide using fractions,
deci mal s, and whol e nunbers.
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03.

04.

05.

06.

0

0

0

0

02.12 Determine the correct purchase price, to include sales tax
for a materials list containing a m nimumof six itens.
02.13 Understand and interpret gears and gear ratios.

DEMONSTRATE PROFI Cl ENCY | N APPROPRI ATE UNDERSTANDI NG OF BASI C
SCI ENCES- - The student will be able to:

03. 01 Understand nol ecul ar action as a result of tenperature
extrenmes, chemnical reaction, and noisture content.

03. 02 Draw concl usions or nake inferences from data.

03.03 Identify health-rel ated problens, which may result from
exposure to work related chenicals and hazardous materi al s,
and know the proper precautions required for handling such
materi al s.

03. 04 Understand pressure neasurenent in terms of P.S. 1., inches
of mercury, and K P. A

DEMONSTRATE PROFI Cl ENCY | N EMPLOYABI LI TY SKI LLS--The student will
be able to:

04.01 Identify enploynment requirenents for an autonotive career

04.02 Identify docunments which may be required when applying for a
j ob.

04.03 Conplete a job application formcorrectly.

04.04 ldentify and adopt acceptabl e work habits.

04.05 Denonstrate acceptabl e enpl oyee health habits; including
i nfection control of blood born pathogens.

04. 06 Denonstrate appropriate tel ephone/ comunication skills.

04. 07 Conduct a job search.

04.08 Denonstrate conpetence in job interview techniques.

04.09 Identify or denonstrate appropriate responses to criticism
from enpl oyer, supervisor or other enpl oyees.

04.10 Denonstrate know edge of how to nake job changes
appropriately.

DEMONSTRATE PROFI Cl ENCY | N APPROPRI ATE COVMUNI CATI ON SKI LLS- - The
student will be able to:

05.01 Wite logical and understandabl e statements, or phrases, to
accurately fill out forms/invoices comonly used in business
and i ndustry.

05.02 Read and follow witten and oral instructions.

05. 03 Answer and ask questions coherently and concisely.

05.04 Read critically by recogni zing assunptions and inplications
and by eval uating i deas.

DEMONSTRATE PROFI Cl ENCY | N UNDERSTANDI NG OF ENTREPRENEURSHI P- - The
student will be able to:

06. 01 Define entrepreneurship.

06. 02 Describe the inportance of entrepreneurship to the American
econony.

06. 03 List the advantages and di sadvant ages of busi ness ownership.

06.04 Identify the risks involved in ownership of business.

06.05 Identify the necessary personal characteristics of a
successful entrepreneur

06.06 Identify the business skills needed to operate a snal
busi ness efficiently and effectively.

06.07 Identify and apply comruni cation skills used in autonotive
careers.
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07.0 DEMONSTRATE PROFI Cl ENCY | N ACCEPTABLE EMPLOYEE BEHAVI OR | N THE
AUTOMOTI VE | NDUSTRY- - The student will be able to

07.01 Explain the effects of chem cal/substance abuse.

07.02 Identify principles of stress managenent.

07.03 Identify and define career opportunities in the autonotive
service industry.

07.04 Denonstrate acceptable industry dress code.

07.05 Identify and denonstrate proper custoner relation skills.

07.06 Identify and define payroll deductions (taxes, insurance,
and social security) enployee benefits and pay systens.

07.07 ldentify principles of tinme managenent.

07.08 Identify acceptable custonmer relations.

08. 0 DEMONSTRATE PROFI Cl ENCY | N THE PROFI Cl ENCY | N ROUTI NE MAI NTENANCE
AND CONSUMER SERVI CES AKA Light Line AKA CGeneral Service
Techni ci an--The student will be able to:

08.01 Inspect, test headl anps, tail lanps and stop |anps. Aim
headl i ght s.

08.02 Performoil and filter change.

08.03 Service transm ssion; performvisual inspection; replace
fluids and filters.

08. 04 Inspect engine assenbly for fuel, oil, cool ant, and ot her
| eaks.

08. 05 I nspect manual and power steering fluid | evels and
condi ti on.

08.06 Check rear axle drive assenbly seals and vents; check | ube
| evel .

08. 07 Inspect and replace power steering hoses and fittings.

08. 08 Lubricate suspension and steering systens.

08.09 Inspect, renove, and replace shock absorbers.

08.10 Renove, inspect, and service front and rear wheel bearings
on non-drive axles.

08.11 Inspect tires and diagnose tire wear patterns. Check and
adj ust air pressure.

08.12 Rotate tires according to manufacturer’s reconmendati ons,
install wheels, torque lug nuts.

08. 13 Bal ance wheel and tire assenbly (static and dynam c).

08. 14 Di snount, inspect, repair, and remount tire on wheel

08. 15 Check nmaster cylinder for internal and external |eaks and
proper operation.

08.16 Inspect brake lines and fittings for |eaks, dents, kinks,
rust, cracks or wear; tighten |loose fittings and supports.

08.17 Inspect flexible brake hoses for |eaks, kinks, cracks,
bul gi ng or wear; tighten |loose fittings and supports.

08.18 Select, handle, store, and install brake fluids to proper
| evel .

08.19 Fill master cylinder with recommended fluid and seat pads.

08. 20 Inspect, clean, fill, and replace battery.

08. 21 Inspect and clean battery cables, connectors, clanps, and
hol d-downs; repair or perform necessary action

08.22 Start a vehicle using junper cables using a battery
auxi liary power supply.

08.23 Perform sl ow fast battery charge

08. 24 (bserve dash warning | anps during bulb check

08. 25 Locate and interpret vehicle and maj or conponent
identification numbers (VIN, vehicle certification |abels
and calibration decals).
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08. 26 Practice recomended precautions when handling static
sensi tive devices.

08. 27 Inspect and test positive crankcase ventilation (PCV)
filter/breather cap, valve, tubes, orifices, and hoses;
service or perform necessary action

COCCUPATI ONAL COVPLETION PO NT - B

AUTOMOTI VE SERVI CES ASS| STOR

08.37 Use wiring diagrans of electrical circuit problens.

08. 38 Check electrical circuits with a test light; determ ne
necessary action

08. 39 Check voltage and voltage drop in electrical circuits using
a digital multimeter (DW).

08.40 Check current flowin electrical/electronic circuits and
conponents using an ameter.

08.41 Check electrical circuits using junper wres.

08. 42 Measure and di agnose the cause(s) of abnormal key-off
battery drain.

08.43 Inspect and test fusible links, circuit breakers, and fuses;
perform necessary acti on.

08.44 Performbattery capacity (load, high-rate discharge) test;
det erm ne necessary service

08.45 maintain or restore electronic nmenory functions.

08.46 Performstarter current draw and circuit voltage drop test;
det ermi ne necessary acti on.

08. 47 Renove and replace/reinstall starter

08. 48 Perform chargi ng systemtest.

08. 49 Renove, inspect, and replace/reinstall alternator

08.50 Denonstrate retrieving stored di agnostic troubl e codes.

08.51 Cbtain and interpret digital nultineter (DVM readings.

08.52 Inspect fuel tank and fuel cap; inspect and replace fue
lines, fittings, and hoses.

08.53 Repl ace fuel filters.

08. 54 Inspect exhaust manifold, exhaust pipes, mufflers,
resonators, tail pipes, and heat shields; repair or perform
necessary action

08.55 Adjust valves on engines with nmechanical lifters.

08.56 Renove and repl ace val ve cover gaskets (ASE)

08.57 Return cores for rebuilt and exchange itens.

08. 58 I nspect passenger restraint system repair if needed.

COCCUPATI ONAL COVPLETION PO NT - C

09.

0

ENG NE REPAI R TECHNI Cl AN

DEMONSTRATE PROFI Cl ENCY | N ENA NE THEORY AND REPAI R- - The st udent
wll be able to:

09.01 Verify and interpret engine concern; determ ne necessary action
09. 02 Inspect engine assenbly for fuel, oil, coolant, and other |eaks;
det ermi ne necessary acti on.
09. 03 Di agnose engi ne noi ses and vi brations; determ ne necessary
action.
09. 04 Di agnose the cause of excessive oil consunption, unusua
engi ne exhaust col or, odor, and sound; determ ne necessary action
09. 05 Perform engi ne vacuumtests; determ ne necessary action
09.06 Perform cylinder power bal ance tests; determ ne necessary action
09.07 Performcylinder conpression tests; determ ne necessary action
09.08 Performcylinder |eakage tests; determ ne necessary action
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09. 09 Renove engi ne (front-wheel drive); prepare for disassenbly.
09.10 Reinstall engine (front-wheel drive).
09.11 Renove engi ne (rear-wheel drive); prepare for disassenbly.
09.12 Reinstall engine (rear-wheel drive).

CYLI NDER HEAD AND VALVE TRAI'N DI AGNOSI S AND REPAI R

09.

09.

09.

13

14

30

Renove cylinder head(s); visually inspect cylinder head(s) for

Cracks; check gasket surface areas for warpage and | eakage; check

passage condition

Install cylinder heads and gaskets; tighten according to
manuf acturer’s specifications and procedures.

I nspect and test valve springs for squareness, pressure, and
free hei ght conparison; replace as needed.

I nspect val ve spring retainers, |ocks, and val ve grooves.
Repl ace val ve stem seal s.

I nspect val ve guides for wear; check val ve gui de hei ght and stem

to-gui de cl earance; recondition or replace as needed.

Resurface val ves; perform necessary action

Resurface val ve seats; perform necessary action

Check val ve face-to-seat contact and val ve seat concentricity
(run out); service seats and val ves as needed.

Check val ve spring assenbl ed hei ght and val ve stem hei ght;

service valve and spring assenblies as needed.

I nspect pushrods, rocker armnms, rocker arm pivots and shafts for

wear, bending, cracks, |ooseness, and bl ocked oil passages
(orifices); performnecessary action

I nspect hydraulic or nechanical lifters; replace as needed.

Adj ust val ves (mechanical or hydraulic lifters).

I nspect canshaft drives (including gear wear and

backl ash, sprocket and chain wear;) replace as necessary.

I nspect and replace timng belt(s), overhead candrive sprockets
and tensioners; check belt tension; adjust as necessary.

I nspect canshaft for run out; journal wear and | obe wear.

I nspect and neasure canshaft bearings for wear, danage, out-of-
round, and alignnment; determ ne necessary action

Verify canmshaft(s) tim ng according to manufacturer’s

speci fications and procedure.

ENG NE BLOCK DI AGNOSI'S AND REPAI R

09.

09.

09.

09.
09.

09.
09.

09.

09.

30

31

32

33
34

35
36

37

38

I nspect and repl ace pans, covers, gaskets, and seals.

I nspect engine block for visible cracks, passage condition, core

and gallery plug condition, and surface warpage; deterni ne
necessary action

I nspect internal and external threads; restore as needed

(includes installing thread inserts).

Renove cylinder wall ridges.

I nspect and neasure cylinder walls for damage and wear;

det ermi ne necessary acti on.

Degl aze and cl ean cylinder walls.

I nspect and neasure canshaft bearings for wear, damage

out - of -round, and alignment; determ ne necessary action

I nspect crankshaft for surface cracks and journal danage;

check oil passage condition; neasure journal wear;

det ermi ne necessary acti on.

I nspect and neasure main and connecting rod bearings for damage,

cl earance, and end play; determ ne necessary action (includes the

proper sel ections of bearings).
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09.39 Identify piston and bearing wear patterns that indicate
connecting rod alignnent and mai n bearing bore probl ens;

i nspect rod alignment and bearing bore condition. P-3
09.40 Inspect, neasure, and service pistons and pins; deternine

necessary action. P-2
09.41 Inspect, neasure, and install piston rings. P-2
09.42 Inspect, repair or replace crankshaft vibration danper (harnonic

bal ancer). P-3

09. 43 Reassenbl e engi ne conmponents using correct gaskets and seal ants. P-2
09. 44 Inspect auxiliary (balance, internmediate, idler, counterbal ance
or silencer) shaft(s); inspect shaft(s) and support bearings for
damage and wear; determ ne necessary action; reinstall and tine. P-3
09.45 Prine engine lubrication system P-1

LUBRI CATI ON AND COOLI NG SYSTEMS DI AGNCSI S AND REPAI RS

09.46 Performoil pressure tests; determ ne necessary action. P-1
09.47 Inspect oil punp gears or rotors, housing, pressure relief
devi ces, and punp drive; perform necessary action. P-3

09.48 Performcooling system cap and recovery tests (pressure,
conbustion | eakage, and tenperature); determ ne necessary

action. P-1
09.49 Inspect, replace, and adjust drive belts, tensioners and pulleys. P-1
09.50 Inspect and replace engi ne cooling and heater system hoses. P-2
09.51 Inspect, test, and replace thernostat and housi ng. P-2
09.52 Test cool ant; drain and recover, flush, and refill cooling system

wi th recommended cool ant and bl eed air as required. P-1
09.53 Inspect, test, renove, and replace water punp. P-2
09. 54 Renove and repl ace radiator. P-2
09.55 Inspect, and test fan(s) (electrical or nechanical),

fan clutch, fan shroud, and air dans. P-2
09.56 Inspect auxiliary oil coolers; performnecessary action. P-3
09.57 Inspect, test, and replace oil tenperature and pressure sw tches

and sensors. P-2
09.58 Performoil and filter change. P-1

COCCUPATI ONAL COVPLETION PO NT - D
AUTOVATI C TRANSM SSI ON AND TRANSAXLE TECHNI CI AN

10. 0 DEMONSTRATE PROFI Cl ENCY | N THE OPERATI ON AND SERVI Cl NG OF AUTQVATI C
TRANSM SSI ON TRANSAXLE- - The student will be able to:

10.01 Identify and interpret transm ssion concern; assure proper engine

operation; determ ne necessary action. P-1
10. 02 Di aghose unusual fluid usage, level, and condition concerns;
det ermi ne necessary acti on. P-1
10. 03 Perform pressure tests; determ ne necessary action. P-1
10. 04 Perform | ock-up converter systemtests; determ ne necessary
action. P-2
10. 05 Di agnose el ectronic, mechanical, hydraulic, vacuum control
systens concerns; determ ne necessary action. P-1
10. 06 Di agnhose noi se and vi bration concerns; determ ne necessary
action. P-3

TRANSM SSI ON AND TRANSAXLE MAI NTENANCE AND ADJUSTMENT

10. 07 I nspect, adjust or replace throttle (TV)linkages or cables and check
gear select indicator(as applicable). P-1
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10. 08 Service transm ssion; performvisual inspection; replace fluids
and filters. P-1
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I N-VEHI CLE TRANSM SSI ON AND TRANSAXLE REPAI R

10. 09 I nspect, adjust or replace (as applicable) vacuum nodul at or

i nspect and repair or replace |lines and hoses. P-3
10. 10 I nspect, repair, and replace governor assenbly. P-3
10. 11 I nspect and repl ace external seals and gaskets. P-2
10. 12 I nspect extension housi ng; bushings and seal s; perform necessary

action. P-3
10. 13 I nspect, leak test, flush, and replace cool er, lines,

and fittings. P-1
10. 14 I nspect and repl ace speedoneter drive gear, driven gear, vehicle

speed sensor (VSS), and retainers. P-3

10. 15 I nspect, and test, adjust, repair or replace transm ssion rel ated

el ectrical and el ectronic conponents (includes conputers,

sol enoi ds, sensors, relays, switches, and harnesses). P-1
10. 16 I nspect, replace, and align powertrain nounts. P-3

OFF- VEHI CLE TRANSM SSI ON AND TRANSAXLE REPAI R
(REMOVAL, DI SASSEMBLY, AND REI NSTALLATI ON)

10. 17 Renmpve and reinstall transm ssion and torque converter

(rear-wheel drive). P-2
10. 18 Renpbve and reinstall transaxle and torque converter assenbly. P-2
10. 19 Di sassenbl e, clean, and inspect transm ssion/trans-axle. P-1

10. 20 I nspect, neasure, clean, and replace val ve body (i ncludes
surfaces and bores, springs, valves, sleeves, retainers,
brackets, check-balls, screens, spacers, and gaskets), and torque

val ve body bolts. P-2
10. 21 I nspect servo bore, piston, seals, pin, spring, and retainers;

det ermi ne necessary acti on. P-3
10. 22 I nspect accunul ator bore, piston, seals, spring, and retainers;

det ermi ne necessary acti on. P-3
10. 23 Assenbl e transm ssion/trans-axle. P-1

AL PUMP AND CONVERTER

10. 24 I nspect converter flex plate, attaching parts, pilot,

punp drive, and seal areas. P-2
10. 25 Measure torque converter end play and check for interference;

check stator clutch. P-2
10. 261 nspect, neasure, and replace oil punp assenbly and conponents. P-3
10. 27 Check torque converter and transm ssion cooling systemfor

cont ami nati on. P-1

GEAR TRAI'N, SHAFTS, BUSH NGS AND CASE

10. 28 Measure end play or prel oad; determ ne necessary action. P-1
10. 29 I nspect, neasure, and replace thrust washers and beari ngs. P-2
10. 30 I nspect oil delivery seal rings, ring grooves, and sealing

surface areas. P-2
10. 31 I nspect bushings; replace as needed. P-2

10. 32 I nspect and neasure planetary gear assenbly (includes sun, ring
gear, thrust washers, planetary gears, and carrier assenbly);

repl ace as needed. P-2
10. 33 I nspect case bores, passages, bushings, vents, and mating surfaces;

det ermi ne necessary acti on. P-2
10. 34 I nspect transaxle drive, |link chains, sprockets, gears, bearings,
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and bushi ngs; perform necessary action.

10. 35 I nspect, neasure, repair, adjust or replace transaxle final drive

conponent s.
10. 36 I nspect and reinstall parking paw, shaft, spring, and retainer
det ermi ne necessary acti on.

FRI CTI ON AND REACTI ON UNI TS

10. 37 I nspect clutch drum piston, check-balls, springs, retainers,
seals, and friction and pressure plates; replace as needed.

10. 38 Measure clutch pack cl earance; adjust as needed.

10.39 Air test operation of clutch and servo assenblies.

10. 40 Inspect roller and sprag clutch, races, rollers, sprags,
springs, cages, and retainers; replace as needed.

10. 41 I nspect bands and druns; adjust or replace as needed.

COCCUPATI ONAL COVPLETION PO NT - E

11.

0

MANUAL DRI VETRAI N AND AXLE TECHN CI AN

DEMONSTRATE PROFI Cl ENCY | N THE OPERATI ON AND ASSEMBLY OF MANUAL DRI VE
TRANSM SSI ON TRANSAXLE- - The student will be able to:

11. 01 Di agnose clutch noise, binding, slippage, pulsation, and chatter
det ermi ne necessary acti on.

11.02 I nspect, clutch pedal |inkage, cables, automatic adjuster
mechani sms, brackets, bushings, pivots, and springs; perform
necessary action

11. 03 Inspect, hydraulic clutch slave and master-cylinders, |ines
and hoses; perform necessary action

11.04 I nspect, release (throw out) bearing, |ever, and pivot; perform
necessary action

11. 05 I nspect and replace clutch pressure plate assenbly and clutch
di sc.

11.06 I nspect, renmove or replace crankshaft pilot bearing or bushing
(as applicable).

11. 07 I nspect, flywheel and ring gear for wear and cracks, measure
run out; determ ne necessary action

P-2
P-1
P-1

P-2
P-3

11. 08 I nspect engi ne block, clutch (bell) housing, and transm ssion/trans-

axl e case mating surface; determ ne necessary action
11. 09 Measure flywheel -to-block run out and crankshaft end pl ay;
det ermi ne necessary acti on.

TRANSM SSI ON & TRANSAXLE DI AGNOSI S AND REPAI R
11.10 Renpve and reinstall transm ssion/transaxl e.

11. 11 Disassenbl e, clean, and reassenbl e transn ssion/transaxle
conponents.

P-3

P-3

P-2

P-2

11. 12 I nspect transm ssion/transaxl e case, extension housing, case mating

Surfaces, bores, bushings, and vents; perform necessary action
11. 13 Di aghose noi se, hard shifting, junping out of gear
and fluid | eakage probl ens; determ ne necessary action
11. 14 I nspect, adjust, and reinstall shift |inkages, brackets,
bushi ngs, cables, pivots, and |evers.
11. 15 I nspect and reinstall power train nounts.
11. 16 I nspect and repl ace gaskets, seals, and seal ants;
i nspect sealing surfaces.
11. 17 Renpve and repl ace transaxle final drive.
11. 18 Inspect, adjust, and reinstall shift cover, forks, |evers,
grommets, shafts, sleeves, detent mechani sns, interl ocks,
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and springs.

11.19 Measure end play or preload (shimor spacer selection procedure)
on transm ssion/transaxl e shafts; perform necessary action

11. 20 I nspect and reinstall synchronizer hub, sleeve, keys (inserts),
springs, and bl ocking rings.

11. 21 Inspect and reinstall speedoneter drive gear, driven gear, vehicle

Speed sensor (VSS), and retainers.

P-2

P-2

11. 22 Di agnhose transaxle final drive assenbly noise and vibration concerns;

Det er mi ne necessary action

11. 23 Renpve, inspect, neasure, adjust, and reinstall transaxle fina
drive pinion gears (spiders), shaft, side gears, side bearings,
t hrust washers, and case assenbly.

11. 24 I nspect lubrication devices (oil punp or slingers); perform
necessary action

11. 25 I nspect, test, and replace transm ssion/transaxl e sensors and
swi t ches.

DRI VE AND HALF SHAFT UNI VERSAL AND CONSTANT- VELOCI TY (CV) JO NT
DI AGNOSI'S AND REPAI R

P-3

11. 26 Di aghose constant-velocity (CV) joint noise and vibration concerns;

det ermi ne necessary acti on.
11. 27 Di agnose uni versal joint noise and vibration concerns; perform
necessary action
11. 28 Repl ace front wheel drive (FWD) front wheel bearing.
11. 29 I nspect, service, and replace shafts, yokes, boots, and
CV joints.
11. 30 I nspect, service, and replace shaft center support bearings.
11. 31 Check shaft bal ance; neasure shaft run out; neasure and
adj ust driveline angles.

REAR AXLE DI AGNCSI S AND REPAI R, RI NG AND PI NI ON GEARS AND DI FFERENTI AL
CASE ASSEMBLY

11. 32 Di agnose noi se and vi bration concerns; determ ne necessary action

11. 33Di agnose fluid | eakage concerns; determ ne necessary action. P-2

11. 34 I nspect and repl ace conpani on flange and pi ni on seal; neasure
conpani on flange run out.

11. 35 I nspect ring gear and neasure run out; determ ne necessary
action.

P-2

P-2
P-2

P-1
P-3

P-3

P-2

11. 36 Renpbve, inspect, and reinstall drive pinion and ring, gear, spacers,

Sl eeves, and beari ngs.

11. 37 Measure and adj ust drive pinion depth.

11. 38 Measure and adj ust drive pinion bearing prel oad.

11. 39 Measure and adj ust side bearing preload and ring and pinion gear
total backlash and backl ash variation on a differential carrier
assenbly (threaded cup and shimtypes).

11. 40 Check ring and pinion tooth contact patterns; perform necessary
action.

11. 41 Disassenbl e, inspect, neasure, and adjust or replace differentia
pi ni on gears (spiders), shaft, side gears, side bearings, thrust
washers, and case

P-2
P-2
P-1

11. 42 Reassenble and reinstall differential case assenbly; neasure run out;

det ermi ne necessary acti on.
LI M TED SLI P DI FFERENTI AL

11. 43 Di agnhose noi se, slippage, and chatter concerns; determ ne
necessary action
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11. 44 I nspect and flush differential housing; refill with correct

| ubricant.

11. 45 Inspect and reinstall clutch (cone or plate) conmponents.

11.46 Measure rotating torque;

det ermi ne necessary acti on.
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DRI VE AXLE SHAFT

11. 47 Di agnose drive axle shafts, bearings, and seals for noise, vibration

and fluid | eakage concerns; detern ne necessary action

11. 48 I nspect and repl ace rear axle shaft wheel studs.

11. 49 Renpve and repl ace drive axle shafts.

11.50 I nspect and replace drive axle shaft seals, bearings, and
retainers.

11.51 Measure drive axle flange run out and shaft end play; deterni ne
necessary action

FOUR- WHEEL DRI VE/ ALL- WHEEL DRI VE COVPONENT DI AGNCSI S AND REPAI R

P-2
P-3
P-1
P-2

P-2

11. 52 Di agnose noi se, vibration, and unusual steering concerns; determne

necessary action

11. 53 I nspect, adjust, and repair shifting controls (mechani cal
el ectrical, and vacuum, bushings, nounts, |evers, and brackets.

11. 54 Renove and reinstall transfer case.

11.55 Disassenbl e, service, and reassenble transfer case and
conponent s.

11.56 I nspect, front-wheel bearings and | ocking hubs; perform
necessary action

11.57 Check drive assenbly seals and vents; check |ube |evel.

11. 58 Di agnose, test, adjust and replace electrical/electronic
conmponents of four-wheel drive systens.

COCCUPATI ONAL COVPLETION PO NT - F

12.

0

AUTOMOT| VE SUSPENSI ON AND STEERI NG TECHNI CI AN

P-3

P-3
P-3

P-3

P-3
P-3

P-3

DEMONSTRATE PRCOFI CI ENCY | N THE OPERATI ON OF STEERI NG SUSPENSI ON AND WHEEL

SYSTEMS- - The student will be able to:

12.01 Di sabl e and enabl e suppl enental restraint system (SRS) in accordance

wi th manufacturer’s procedures.

P-1

12. 02 Renpve and repl ace steering wheel; center/time supplenmental restraint

system (SRS) coil in accordance with manufacturer's procedures.
12. 03 Di agnhose steering colum noi ses, | ooseness, and bi ndi ng
concerns (including tilt nechani sns); determ ne necessary action

P-1

P-3

12. 04 Di agnose power steering (non-rack and pinion) binding, uneven turning

effort, |ooseness, hard steering, and fluid | eakage concerns;
det ermi ne necessary acti on.
12. 05 Di agnose power steering gear (rack and pinion) binding, uneven

P-3

turning effort, |ooseness, hard steering and fluid | eakage concerns;

det ermi ne necessary acti on.

12.06 I nspect steering shaft universal-joint(s), flexible coupling (s),
col I apsi bl e col utm, | ock cylinder mechanism and steering wheel
perform necessary acti on.

12. 07 Adjust manual or power non-rack and pinion worm bearing
prel oad and sector |ash.

12. 08 Renpve and repl ace manual or power rack and pinion steering gear
i nspect mounting bushi ngs and brackets.

12.09 Disassenble , inspect, performnecessary action and reassenble
rack and pinion steering gear.

12.10 Adjust manual or power rack and pinion steering gear

12.11 I nspect and replace manual or power rack and pinion steering gear

inner tie rod ends (sockets) and bell ows boots.
12.12 I nspect power steering fluid levels and condition
12.13 Flush, fill, and bl eed power steering system
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12. 14 Di agnose power steering fluid | eakage; determ ne necessary

action. P-2
12. 15 Renpve, inspect, replace, and adjust power steering punp belt. P-1
12.16 Renpve, inspect, and replace power steering punp, nounts,

seal s, and gaskets. P-3
12.17 Renpve, inspect, and replace power steering punp pulley; check

al i gnment . P-3
12. 18 I nspect and repl ace power steering hoses and fittings. P-2
12.19 I nspect and repl ace power steering hoses and fittings. P-2
12.20 I nspect and replace pitman arm relay (centerlink/intermnmedi ate)

rod, idler armand nountings, and steering |inkage damper. P-3
12. 21 I nspect, replace, and adjust tie rod ends (sockets), tie rod

sl eeves, and cl anps. P-2
12. 22 Di aghose and adjust, components of el ectronically-controlled

steering systens; determ ne necessary action. P-3

SUSPENSI ON SYSTEMS DI AGNOSI S AND REPAI R,  FRONT SUSPENSI ONS

12. 23 Di agnhose short and | ong arm suspensi on system noi ses, body sway,

and uneven ridi ng hei ght concerns; determ ne necessary action. P-1
12. 24 Di agnose MacPherson strut suspension system noi ses body sway, and

uneven riding hei ght concerns; determ ne necessary action. P-1
12. 25 Renpve, inspect, and install upper and | ower control arns, bushings,

shafts, and rebound bunpers. P-2
12.26 Renpve, inspect, install, and adjust strut (conpression/tension)

rods and bushi ngs. P-2
12. 27 Renpve, inspect, and install upper and |ower ball joints on short

and | ong arm suspensi on systens. P-2
12. 28 Renpve, inspect, and install steering knuckle assenblies. P-2
12. 29 Renpve, inspect, and install short and | ong arm suspensi on system

coil springs and spring insul ators. P-2
12.30 Renpve, inspect, install, and adjust suspension systemtorsion bars;

i nspect nounts. P-3
12.31 Renpve, inspect and install stabilizer bar bushings, bracket and

li nks. P-3

12.32 Renpve, inspect, and replace MacPherson strut cartridge or assenbly,
strut coil spring, (silencers) insulators, and upper strut bearing
nmount . P-1

12. 33 Lubricate suspension and steering systens. P-2

REAR SUSPENSI ONS

12. 34 Renpve, inspect, and install coil springs and spring insulators. P-2
12.35 Renpve, inspect, and install transverse |inks, control arnms,

bushi ngs, and nounts. P-2
12. 36 Renpbve, inspect, and install |eaf springs, |eaf spring insulators

(silencers), shackles, brackets, bushings, and nounts. P-3
12.37 Renpve, inspect, and install MacPherson strut cartridge or assenbly,

strut coil spring, and insulators (silencers). P-2

M SCELLANEQUS SERVI CE

12. 38 I nspect, renove, and replace shock absorbers. P-1
12.39 Renpve, inspect, and service or replace front and rear whee

beari ngs. P-1
12. 40 Di agnose, inspect, adjust, repair or replace components of

el ectronically-control |l ed suspensi on systens. P-2

WHEEL ALI GNVENT DI AGNOSI'S, ADJUSTMENT, AND REPAI R
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WHEEL

12.
12.
12.

12.
12.

12.
12.
12.
12.

54
55
56

57
58

59
60
61
62

Di agnose vehicle wander, drift, pull, hard steering, bunp steer

menory steer, torque steer, and steering return concerns; determne

necessary action

Perform pre-alignment inspection; performnecessary action
Measure vehicle riding height; determ ne necessary action.
Check and adjust front and rear wheel canber; perform necessary
action.

Check and adjust caster; perform necessary action

Check and adjust front wheel toe; adjust as needed.

Center steering wheel.

Check toe-out-on-turns (turning radius); determ ne necessary
action.

Check SAl (steering axis inclination) and included angle;

det ermi ne necessary acti on.

Check and adj ust rear wheel toe.

Check rear wheel thrust angle; determ ne necessary action
Check for front wheel setback; determ ne necessary action
Check front cradle (subframe) alignnment; determ ne necessary
action.

AND TI RE DI AGNCSI S AND REPAI R

Di agnose tire wear patterns; determ ne necessary action

I nspect tires; check and adjust air pressure.

Di agnose wheel /tire vibration, shinmy, and noise; deternine
necessary action

Rotate tires according to manufacturer’s recomrendati ons.
Measure wheel, tire, axle, and hub run out; determ ne necessary
action.

Di agnose tire pull (lead) problem determ ne necessary action
Bal ance wheel and tire assenbly (static and dynamc).

Di smount, inspect, repair, and renount tire on wheel

Rei nstal | wheel; torque |lug nuts.

OCCUPATI ONAL COVPLETION PO NT - G
AUTOMOTI VE BRAKE TECHNI Cl AN

13.

0

P-1
P-1

P-1
P-1

P-1

P-2

P-2
P-2
P-2
P-2

P-3

P-1
P-1

P-2
P-1

P-2
P-2
P-1
P-2
P-1

DEMONSTRATE PRCFI CI ENCY | N THE OPERATI ON AND SERVI CI NG OF AUTOMOTI VE BRAKE

SYSTEM - The student will be able to:

13.
13.

13.
13.

13.

13.

13.
13.

13.

13.

01
02

03
04

05

06

07
08

09

10

Measure and adj ust pedal height.

Check master cylinder for internal and external |eaks and proper
operation; determ ne necessary action

Renove, bench bl eed, and reinstall master cylinder

Di agnose poor stopping, pulling or draggi ng concerns caused

by problenms in the hydraulic system determ ne necessary action

P-2

P-2
P-1

P-1

I nspect brake lines, flexible hoses, and fittings for |eaks, dents,

ki nks, rust, cracks, bulging or wear; tighten |loose fittings and
supports; determ ne necessary action

Fabricate and install brake lines (double flare and | SO types);
repl ace hoses, fittings, and supports as needed.

Select, handle, store, and install brake fluids to proper |evel.
I nspect, test, and replace netering (hold-off), proportioning
(bal ance), pressure differential, and conbination val ves.

I nspect, test, replace, and adjust height (load) sensing
proportioning val ve.

I nspect, test, and repl ace conponents of brake warning |ight
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system
13. 11 Bl eed (manual, pressure, vacuum or surge) brake system
13.12 Flush hydraulic system
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DRUM BRAKE DI AGNCSI S AND REPAI R

13. 13 Di aghose poor stopping, noise, pulling, grabbing, dragging or

pedal pul sation concerns; deterni ne necessary action. P-1
13. 14 Renpve, clean (using proper safety procedures), inspect, and

measur e brake druns; service or performnecessary action. P-1
13. 15 Mount brake drum on | athe machi ne braking surface. P-2

13.16 Renpve, clean, and inspect brake shoes, springs, pins, clips, |evers,
adjusters/self-adjusters, other related brake hardware, and backing

support plates; lubricate and reassenbl e. P-2
13. 17 Renpve and inspect wheel cylinders. P-2
13. 18 Pre-adjust brake shoes and parking brake before installing brake

drunms or drunf hub assenblies and wheel bearings. P-1
13.19 Install wheel, torque lug nuts, and make final checks and

adj ust ment s. P-1

DI SC BRAKE DI AGNCSI S AND REPAI R

13. 20 Di aghose poor stopping, noise, pulling, grabbing, dragging or peda

pul sati on concerns; determ ne necessary action. P-1
13. 21 Renpve caliper assenbly from nountings; clean and inspect for |eaks

and damage to caliper housing; determ ne necessary action. P-1
13.22 O ean and inspect caliper nounting and slides for wear and danage;

det ermi ne necessary acti on. P-1
13. 23 Renpve, clean, and inspect pads and retaining hardware; determ ne

necessary action. P-1

13. 24 Di sassenbl e and cl ean caliper assenbly; inspect parts for wear, rust,
scoring, and damage; replace seal, boot, and damaged or worn

parts. P-1
13. 25 Reassenble, lubricate, and reinstall caliper, pads, and rel ated
har dwar e, seat pads, and inspect for |eaks. P-1

13.26 O ean, inspect, and neasure rotor with a dial indicator and a
m croneter; follow manufacturer’s recomendati ons in determ ning

need to machi ne or replace. P-1
13. 27 Refinish rotor according to manufacturer’s recomrendati ons. P-1
13.28 Adjust calipers with integrated parking brake system P-3
13.29 Install wheel, torque lug nuts, and make final checks and

adj ust nment s. P-1
13. 30 Renpve and repl ace rotor. P-2

POAER ASSI ST UNI' TS DI AGNCSI S AND REPAI R

13.31 Test pedal free travel with and w thout engine running; check

power assi st operation. P-2
13. 32 Check vacuum supply (rmanifold or auxiliary punp) to vacuumtype
power booster. P-2

13. 33 I nspect the vacuumtype power booster unit for vacuum | eaks; inspect
t he check val ve for proper operation; determ ne necessary action. P-3
13. 34 Inspect and test hydro-boost system and accumul ator for |eaks and
proper operation; necessary action. P-3

M SCELLANECQUS (WHEEL BEARI NGS, PARKI NG BRAKES, ELECTRI CAL, ETC.) DI AGNOSI S AND
REPAI R

13. 35 Di agnhose wheel bearing noises, wheel shinmmy, and vibration concerns;

det ermi ne necessary acti on. P-1
13. 36 Renpve, clean, inspect, repack, and install wheel bearings and
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13.
13.
13.
13.

13.

37
38
39
40

41

repl ace seals; install hub and adjust wheel bearings. P-1
Check parking brake cabl es and conponents for wear, rusting, binding,

and corrosion; clean, lubricate, and replace as needed. P-2
Check parking brake operation; adjust as needed. P-1
Check operation of parking brake indicator |ight system P-3
Check operation of brake stop |ight system adjust and service as

needed. P-1
Repl ace wheel bearing and race. P-1

ANTI - LOCK BRAKE SYSTEM

13.

13.

13.

13.

13.

13.

13.

13.

42

43

44

45

46

47

48

49

I nspect, and test anti-lock brake system ( ABS)conmponents;

det ermi ne necessary acti on. P-2
Di agnose poor stoppi ng, wheel |ock-up, abnormal pedal feel or

pul sation, and noi se concerns caused by the anti-lock brake system
(ABS); determ ne necessary action. P-2

Di agnose anti-1 ock brake system (ABS) electronic control (s) and
conponents usi ng sel f-diagnosis and/ or recomended test equipnent;

det ermi ne necessary acti on. P-1
Depressurize high pressure conmponents of the anti-I|ock brake system
(ABS) follow ng manufacturer's recommended safety procedures. P-2
Bl eed the anti-lock brake systenmis (ABS) front and rear hydraulic
circuits foll owi ng manufacturer's procedures. P-2

Renove and install anti-|ock brake system (ABS) electrical/electronic/
hydraul i ¢ conponents foll owi ng manufacturer's procedures and

speci fications. P-3
Service, test, and adjust anti-Ilock brake system (ABS) speed
sensors followi ng manufacturer's reconmended procedures. P-2

Di agnose anti-1 ock brake system (ABS) braking concerns caused by
vehicle nodifications (tire size, curb height, final drive ratio,
etc. P-3

COCCUPATI ONAL COVPLETION PO NT - H
AUTOMOTI VE ELECTRI CAL/ ELECTRONI C SYSTEM TECHNI ClI AN

14.

0

DEMONSTRATE PRCFI Cl ENCY I N DI AGNOSI NG TROUBLESHOOTI NG ELECTRI CAL/ ELECTRONI C

COVPONENTS RELATED TO POAER TRAIN--The student will be able to:

14.
14.

14.

14.

14.

14.

14.

14.

14.

14.

14.
14.

01
02

03

04

05

Use wiring diagrans during diagnosis of electrical circuit problens. P-1
Check electrical circuits with a test |ight; determ ne necessary

action. P-2
Check voltage and voltage drop in electrical/electronic circuits

using a digital multineter (DWW, determ ne necessary action. P-1
Check current flowin electrical/electronic circuits and conponents
usi ng an anmmeter; determ ne necessary action. P-1
Check continuity and resistance(s) in electrical/electronic circuits
And conponents with an ohmreter; deterni ne necessary action. P-1
Check electrical circuits using junper wres; deternine necessary
action. P-2
Locate shorts, grounds, opens, and resistance problens in electrical/
electronic circuits; determ ne necessary action. P-1
Measure and di agnose the cause(s) of abnormal key-off battery

drai n; determ ne necessary action. P-1
I nspect and test fusible links, circuit breakers, and fuses;

det erm ne necessary action. P-1

I nspect and test switches, connectors, relays, and w res of
electrical/electronic circuits; repair or performnecessary action. P-1
Repair wiring harnesses and connectors. P-1
Perform sol der repair of electrical wring. P-1
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BATTERY DI AGNCSI S AND SERVI CE

14.10 Performbattery state-of-charge test; determ ne needed service. P-1
14.11 Performbattery capacity test; determ ne needed service P-1
14.12 Maintain or restore electronic nmenory functions. P-2
14. 13 Inspect, clean, fill, and replace battery. P-2
14. 14 Perform sl ow fast battery charge. P-2
14. 15 Inspect and clean battery cables, connectors, clanps, and hol d- downs;
repair or replace as needed. P-1

14.16 Start a vehicle using junper cables and a battery or auxiliary power
supply accordi ng to manufacturers' recomended specifications. P-1

STARTI NG SYSTEM DI AGNCSI S AND REPAI R

14.17 Performstarter current draw tests. Deterni ne necessary action. P-1
14.18 Performstarter circuit voltage drop tests; determ ne necessary

action. P-1
14.19 Inspect and test starter relays and sol enoi ds; replace as needed. P-2
14. 20 Renove and install starter. P-2
14.21 Performstarter bench tests; determ ne necessary action. P-3
14. 22 Inspect, and test sw tches, connectors, and wires of

starter control circuits; performnecessary action. P-2
14. 23 D sassenble, clean, inspect, and test starter conponents; replace as

needed. P-3

CHARG NG SYSTEM DI AGNCSI S AND REPAI R

14. 24 Perform chargi ng system out put test; determ ne necessary action. P-1
14. 25 Di agnose chargi ng systemfor the cause of undercharge, no charge, and

over charge conditions. P-1
14. 26 Inspect and adjust generator (alternator) drive belts; replace as

needed. P-1
14. 27 Inspect and test voltage regulator/regulating circuit;

perf orm necessary acti on. P-2
14. 28 Renove, inspect, and install generator (alternator). P-2
14. 29 Di sassenble, generator (alternator), clean, inspect, and test

conponent s; determ ne necessary action. P-3
14.30 Performcharging circuit voltage drop tests; determ ne necessary

action. P-1

LI GHTI NG SYSTEMS DI AGNCSI S AND REPAI R

14. 31 Di agnose the cause of brighter than normal, intermttent, dimor
no light operation; determ ne necessary action. P-2
14. 32 I nspect, replace, and ai mheadlights and bul bs. P-2
14. 33 I nspect and diagnose incorrect turn signal or hazard light operation
perf orm necessary acti on. P-2

GAUCES, WARNI NG DEVI CES, AND DRI VER | NFCRVATI ON SYSTEMS DI AGNCSI S AND REPAI R

14. 34 I nspect and test gauges and gauge sending units for cause of
intermttent, high, low, or no gauge readings; determ ne necessary

action. P-2
14. 35 I nspect and test connectors, wires, and printed circuit boards of

gauge circuits; repair or determ ne necessary action. P-3
14. 36 Di agnose the cause of incorrect operation of warning devices and

other driver information systens; determ ne necessary action. P-1
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14. 37

I nspect and test sensors, sending units, connectors, and w res of
electronic instrunent circuits; determ ne necessary action. P-3

HORN AND W PER/ WASHER DI AGNCSI S AND REPAI R

14. 38
14. 39

14. 40

Di agnose incorrect horn operation; performnecessary action. P-3
Di agnose incorrect w per operation; diagnose w per speed control and
park probl ens; perform necessary action. P-3
Di agnose incorrect wi ndshield washer operation; performnecessary
action. P-3

ACCESSORI ES DI AGNCSI S AND REPAI R

14. 41

14. 42

14. 43

14. 44

14. 45

14. 46

Di agnose incorrect operation of notor-driven accessory circuits;

det ermi ne necessary acti on. P-2
Di agnose incorrect heated gl ass operation; determ ne necessary
action. P-3
Di agnose incorrect electric |ock operation; determ ne

necessary action. P-3
Di agnose incorrect operation of cruise control systens; repair as
needed. P-3
Di agnose suppl enental restraint system (SRS) concerns; deternine
necessary action. (NOTE: Fol |l ow manufacturer’s safety procedures to
prevent accidental deploynent.) P-2
Di agnose radio static and weak, intermttent, or no radio

reception, determ ne necessary action. P-3

OCCUPATI ONAL COVPLETI ON PO NT - |
AUTOMOT| VE HEATI NG AND Al R- CONDI TI ONI NG TECHNI CI AN

15.

0

DEMONSTRATE PRCFI CI ENCY | N HEATI NG Al R CONDI TI ONI NG AND ENG NE COOLI NG

SYSTEMS- - The student will be able to:

15.01

15. 02

15. 03
15. 04

15. 05

Di agnose unusual operating noises in the A/C system determne

necessary action. P-2
Identify refrigerant type; conduct a performance test of the A/C
System determ ne necessary action. P-1
Leak test A/C system determ ne necessary action. P-1
I nspect the condition of discharged oil; determ ne necessary

action. P-2
Select oil type; neasure and add oil to the A/C system as

needed. P-2

REFRI GERATI ON SYSTEM COVPONENT DI AGNOSI S AND REPAI R
COVPRESSCR AND CLUTCH

15. 06

15. 07
15. 08

15. 09

Di agnose A/ C system probl ens that cause the protection devices
(pressure, thermal, and PCM to interrupt system operation; deterni ne
necessary action. P-2

I nspect A/ C conpressor drive belts; replace and adjust as needed. P-2
I nspect, test, and replace A/ C conpressor clutch conmponents or

assenbl y. P-2
Renove and replace A/ C conpressor and nounti ngs. P-2

EVAPORATOR, RECEI VER/ DRI ER, CONDENSER, ETC.

15. 10
15.11

Determ ne need for A/C systemfilter; perform necessary action. P-3
Renove and i nspect A/C systemmufflers, hoses, lines, fittings,
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o-rings, seals, and service valves; perform necessary action. P-2
15.12 I nspect A/ C condenser for air flowrestrictions; perform

necessary action. P-1
15. 13 Renpve and install receiver/drier or accunul ator/drier. P-2
15. 14 Renpve and install expansion valve or orifice (expansion) tube. P-2

15. 15 I nspect evaporator housi ng water drain; perform necessary action. P-3
HEATI NG AND ENG NE COCLI NG SYSTEMS DI AGNOSI S AND REPAI R

15. 16 Di agnhose tenperature control problens in the heater/ventilation
system determ ne necessary action. P-2
15.17 Perform cooling system cap, and recovery systemtests (pressure,
conbustion | eakage, and tenperature); determ ne necessary action. P-1
15. 18 I nspect engi ne cooling and heater system hoses and belts; perform

necessary action. P-1
15.19 Inspect, test, and replace thernostat and housing. P-1
15. 20 Determi ne cool ant condition; drain and recover cool ant. P-1
15.21 Flush system refill with reconmended cool ant; bleed system P-1

15. 22 Inspect, and test fan, fan clutch (electrical and
mechani cal ), fan shroud, and air dans; perform necessary action. P-1

15. 23 I nspect and test electrical fan control systemand circuits. P-1
15. 24 I nspect and test heater control valve(s); performnecessary
action. P-2

OPERATI NG SYSTEMS AND RELATED CONTROLS DI AGNCSI S AND REPAI RS

15. 25 Diagnhose failures in the electrical controls of heating, ventilation

and A/ C (HVAC) systens; determ ne necessary action. P-2
15. 26 I nspect and test A/ Cheater blower, nptors, resistors, swtches,

rel ays, wiring, and protection devices; performnecessary action. P-2
15. 27 Test A/ C conpressor load cut-off systens; determ ne necessary

action. P-3

VACUUM MECHANI CAL

15. 28 Di agnose failures in the vacuum and mechani cal conponents and
controls of the heating, ventilation, and A/C (HVAC) system

det ermi ne necessary acti on. P-2
15. 29 I nspect and test A/ C heater control panel assenbly; determ ne
necessary action. P-3
15.30 I nspect and test A/ Cheater control cables and |inkages;
perform necessary acti on. P-3
15. 31 I nspect and test A/ C heater ducts, doors, hoses, and outlets;
perform necessary acti on. P-3

AUTOVATI C AND SEM - AUTOVATI C TEMPERATURE CONTROLS

15. 32 Check operation of automatic and sem -automatic heating, ventilation
and air-conditioning (HVAC) control systens; determ ne necessary
action. P-3

REFRI GERANT RECOVERY, RECYCLI NG AND HANDLI NG

15.33 Verify correct operation and mai ntenance of refrigerant handling

equi prrent . P-1
15.34 ldentify (by |abel application or use of a refrigerant identifier)

and recover A/ C systemrefrigerant. P-1
15. 35 Recycle refrigerant. P-1
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15. 36 Label and store refrigerant. P-1
15. 37 Test recycled refrigerant for non-condensabl e gases. P-1
15. 38 Eval uate and charge A/ C system P-1

OCCUPATI ONAL COVPLETION PO NT - J
AUTOMOTI VE ENG NE PERFORMANCE TECHNI ClI AN. -. | NDUSTRY TI TLE

16. 0 DEMONSTRATE PROFI Cl ENCY | N ENA NE PERFORMANCE SERVI CES- - The student will
be able to:

16.01 Interpret and verify concern; determ ne necessary action. P-1
16. 02 I nspect engine assenbly for fuel, oil, coolant, and other | eaks;
det erm ne necessary action. P-2
16. 03 D agnose unusual engine noi se or vibration concerns; determn ne
necessary action. P-2
16. 04 D agnose unusual exhaust col or, odor, and sound; determ ne necessary
action. P-2
16. 05 Perform engi ne absol ute (vacuum boost) manifold pressure tests;
det erm ne necessary action. P-1
16. 06 Perform cylinder power bal ance test; determnm ne necessary action. P-1
16. 07 Perform cylinder conpression test; determ ne necessary action. P-1
16. 08 Performcylinder |eakage test; determ ne necessary action. P-1

16. 09 D agnose engi ne nechani cal, electrical, electronic, fuel, and

ignition concerns with an oscill oscope and engi ne di agnostic

equi prent; determ ne necessary action. P-1
16. 10 Prepare 4 or 5 gas anal yzer; inspect and prepare vehicle for test

and obt ai n exhaust readings; interpret readi ngs and determ ne

necessary action. P-1

COWPUTER ZED ENG NE CONTRCLS DI AGNCSI S AND REPAI R

16.11 Retrieve and record stored OGBDI | diagnostic trouble codes; clear
codes. P-1
16.12 D agnose the causes of emssions or derivability concerns resulting
fromfailure of conputerized engine controls with stored diagnostic trouble
codes. P-1
16.13 D agnose emi ssions or derivability concerns resulting fromfailure of
conput eri zed engi ne controls with no stored diagnostic troubl e codes
det erm ne necessary action. P-1
16.14 Inspect, and test conputerized engi ne control system sensors, powertrain
control nodule (PCM, actuators, and circuits; perform necessary

action. P-2
16.15 ontain and interpret digital multineter (DW) readings. P-1
16.16 Access and use el ectronic service information (ESI). P-3

16.17 Locate and interpret vehicle and major conponent identification
nunbers (M N, vehicle certification |abels and calibration decals). P-1
16.18 Inspect and test power and ground circuits and connections; service

or repl ace as needed. P-1
16.19 Practice recommended precautions when handling static sensitive
devi ces. P-2

16. 20 Di agnose derivability and em ssions problens resulting fromfailures of
interrelated systens (cruise control, security alarnms, suspension controls,
traction controls, A/C, automatic transm ssions, and simlar systens);
det erm ne necessary action. P-2

| GNI TI ON SYSTEM DI AGNCSI S AND REPAI R

16. 21 D agnose no-starting, derivability, and em ssions concerns on vehicles
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with electronic ignition (EI/D S)(distributorless) systens; determ ne

necessary action. P-1
16. 22 Diagnose no-starting, derivability, and em ssions concerns on vehicles

with distributor ignition (D) systens; determ ne necessary action. P-1
16.23 Inspect and test ignition primary circuit wiring and conponents;

perf orm necessary acti on. P-2
16. 24 Inspect and test distributor; performnecessary action. P-3
16. 25 Inspect and test ignition systemsecondary circuit wring and conponents;
perform necessary acti on. P-2
16.26 Inspect and test ignition coil(s); performnecessary action. P-2
16. 27 Check and adjust (where applicable) ignition systemtimng and tim ng
advance/ ret ar d. P-1
16.29 Inspect and test ignition system pick-up sensor or triggering devices;
perf orm necessary acti on. P-2

16.30 Inspect and test ignition control nodul e; performnecessary action. P-2
FUEL, AIR I NDUCTI ON, AND EXHAUST SYSTEMS DI AGNCSI S AND REPAI R

16. 31 Diagnose hot or cold no-starting, hard starting, poor derivability,
incorrect idle speed, poor idle, flooding, hesitation, surging, engine
msfire, power loss, stalling, poor mleage, dieseling, and eni ssions
probl ens on vehicles with carburetor-type fuel systens; deternine
necessary action. P-3

16. 32 Di agnose hot or cold no-starting, hard starting, poor derivability,
and incorrect idle speed, poor idle, flooding, hesitation, surging, engine
msfire, power loss, stalling, poor mleage, dieseling, and eni ssions
probl ens on vehicles with injection-type fuel systens; detern ne necessary

action. P-1
16. 33 Inspect fuel tank and fuel cap, fuel lines, fittings, and hoses;

perf orm necessary acti on. P-2
16. 34 Check fuel for contam nants and quality; determ ne necessary

action. P-2
16. 35 Inspect and test mechani cal and el ectrical fuel punps and punp control

systens; performnecessary action. P-2
16. 36 Repl ace fuel filters. P-1
16. 37 Inspect and test fuel pressure regulation systemand conponents of

injection-type fuel systens; performnecessary action. P-1
16. 38 Inspect and test cold enrichnent system and conponents;

perform necessary action. P-3
16. 39 Renove, service, and install throttle body; adjust related

I i nkages. P-2
16.40 Inspect, test and clean fuel injectors . P-2
16.41 Inspect throttle body mounting plates, air induction and filtration

system intake manifold, and gaskets; perform necessary action. P-2
16.42 Check idle speed and fuel mxture. P-2
16.43 Adjust idle speed and fuel mxture. P-3

16. 44 Renove, inspect, and test vacuum and electrical circuits,
conponents and connections of fuel system performnecessary
action. P-2
16. 45 I nspect exhaust manifold, exhaust pipes, muffler(s), catalytic
converter(s), resonator(s), tail pipe(s), and heat shield(s); perform

necessary action. P-2
16. 46 Perform exhaust system back-pressure test; determ ne necessary

action. P-1
16.47 Test the operation of turbocharger/supercharger systens; determ ne

necessary action. P-3

EM SSI ONS CONTROL SYSTEMS DI AGNCSI S AND REPAI R
PGCSI TI VE CRANKCASE VENTI LATI ON
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16.48 D agnose oil |eaks, em ssions, and derivability problens resulting from
failure of the positive crankcase ventilation (PCV) system deternine

necessary action. P-1
16.49 Inspect and test positive crankcase ventilation (PCV) filter/breather
cap, valve, tubes, orifices, and hoses; perform necessary action. P-2

EXHAUST GAS RECI RCULATI ON

16. 50 Di agnose emnissions and derivability problens caused by failure of the
exhaust gas recircul ation (EGR) system determ ne necessary action. P-1
16.51 Inspect and test val ve, valve manifold, and exhaust passages of exhaust

gas recirculation (EGR) systens; perform necessary action. P-2
16.52 Inspect and test vacuuni pressure controls, filters, and hoses of exhaust
gas recirculation (EGR) systens; perform necessary action. P-2

16.53 Inspect and test electrical/electronic sensors, controls, and w ring of
exhaust gas recirculation (EGR) systens; perform necessary action. P-2

EXHAUST GAS TREATMENT

16. 54 D agnose em ssions and derivability problens resulting fromfailure of
the secondary air injection and catal ytic converter systens deternine

necessary action. P-2
16.55 Inspect and test mechani cal conponents of secondary air injection
systens; perform necessary action. P-2
16.56 Inspect and test electrical/electronically-operated conponents and
circuits of air injection systens; performnecessary action. P-2
16.57 Inspect and test conponents of catalytic converter systens; perform
necessary action. P-2

I NTAKE Al R TEMPERATURE CONTROLS

16.58 D agnose em ssions and derivability problens resulting fromfailure of
the intake air tenperature control system deternine necessary

action. P-3
16.59 Inspect and test conponents of intake air tenperature control
system perform necessary action. P-3

EARLY FUEL EVAPCRATI ON (I NTAKE MANI FOLD TEMPERATURE) CONTRCLS

16. 60 D agnose emi ssions and derivability problens resulting fromfailure
of early fuel evaporation control systens; determ ne necessary

action. P-3
16.61 Inspect and test conponents of early fuel evaporation control
system perform necessary action. P-3

EVAPCRATI VE EM SSI ONS CONTRCLS

16. 62 D agnose em ssions and derivability problens resulting fromfailure of

evaporative em ssions control system determ ne necessary action. P-2
16. 63 Inspect and test conponents and hoses of evaporative em ssions control
system perform necessary action. P-2

ENG NE RELATED SERVI CE
16. 64 Adjust valves on engines with mechanical or hydraulic lifters. P-1

16.65 Verify correct canshaft timng; determ ne necessary action. P-1
16.66 Verify engi ne operating tenperature; determnm ne necessary action. P-1
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16. 67 Performcooling system pressure tests; check cool ant condition;
i nspect and test radiator, pressure cap, cool ant recovery tank,

and hoses; perform necessary action. P-1
16. 68 Inspect and test thernostat, by-pass, and housing; perform necessary
action. P-1

16.69 Inspect and test mechanical/electrical fans, fan clutch, fan
shroud/ ducting, air dans, and fan control devices; perform
necessary action. P-2
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Aut onoti ve Service Technol ogy 1
Cour se Nunber: 8709410
Course Credit: 1

01.0 DEMONSTRATE PROFI Cl ENCY I N THE EQUI PMENT SKILLS AND SAFETY
REGULATI ONS RELATI NG TO THE AUTOMOTI VE | NDUSTRY- - The student wil |
able to:

02.

0

be

01.

01.

01.
01.

.01
.02
.03
.04

.05
. 06
.07
.08
.09
.10

11
.12

13

14

15
16

Apply shop safety rules, EPA and OSHA st andards

Identify and use appropriate emergency first aid procedures.
Identify, use and maintain hand and power tools properly.
Identify and practice using appropriate precision neasuring
tool s and torque nethods.

Identify and descri be the proper procedure to apply and
renove autonotive fasteners, to include thread repair.
Identify and use netric and English measurement skills.

Use conputer and operate keyboard.

I dentify autonpbil es according to engine |ocation
cylinders, type of drive system purpose, etc.

Identify and describe typical autonotive lubricants and

| ubri cant properties.

Interpret the Florida 'Wrkers Right To Know Law .

Identify and describe typical autonotive seals and gaskets.
Identify and use the proper procedures required for cutting
t ubi ng and doubl e and 1SO fl aring.

Uilize flat rate manual s, service nanuals, service
bulletins, parts manuals and el ectronic service information
Denonstrate know edge of the Autonotive Service Excell ence
(ASE) Certification and other applicable certifications.
Describe and identify supplenental restraint systems (SRS)
Di sabl e suppl enmental restraint systens (SRS) in accordance
wi t h manuf acturers' procedures.

DEMONSTRATE PRCFI Cl ENCY | N APPROPRI ATE MATH SKILLS--The student

wi

02.

02.

02.

02.

10

11

12

13

be able to:

Read and interpret measuring devices (rules and tapes).

Sol ve nunber word probl ens.

Wite percents add fractions and deci nal s.

Sol ve percent probl ens.

Find the percent of a nunber.

Qperate a cal cul ator

Under stand and use the netric system

Convert inches to mllineters and mllineters to inches.
Sol ve problens for volunme, weight, area, circunference and
peri meter neasurenents for rectangles, squares, and
cyl i nders.

Measure tol erance(s) on horizontal and vertical surfaces
using millimeters, centinmeters, feet and inches.

Add, subtract, multiply and divide using fractions,

deci mal s, and whol e nunbers.

Determ ne the correct purchase price, to include sales tax
for a materials list containing a m ni mumof six itens.
Understand and interpret gears and gear ratios.
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03.0 DEMONSTRATE PROFI Cl ENCY | N APPROPRI ATE UNDERSTANDI NG OF BASI C
SCI ENCES- - The student will be able to:

03. 01 Understand nol ecul ar action as a result of tenperature
extrenmes, chemnical reaction, and noisture content.

03. 02 Draw concl usions or nake inferences from data.

03.03 Identify health-rel ated problens, which may result from
exposure to work related chenicals and hazardous materi al s,
and know the proper precautions required for handling such
materi al s.

03. 04 Understand pressure neasurenent in terms of P.S. 1., inches
of mercury, and K P. A

04.0 DEMONSTRATE PROFI Cl ENCY | N EMPLOYABI LI TY SKI LLS--The student wil |
be able to:

04.01 Identify enploynment requirenents for an autonotive career

04.02 Identify docunments, which may be required when applying for
a job.

04.03 Conplete a job application formcorrectly.

04.04 ldentify and adopt acceptabl e work habits.

04.05 Denonstrate acceptabl e enpl oyee health habits; including
i nfection control of blood born pathogens.

04. 06 Denonstrate appropriate tel ephone/ comunication skills.

04. 07 Conduct a job search.

04.08 Denonstrate conpetence in job interview techniques.

04.09 Identify or denonstrate appropriate responses to criticism
from enpl oyer, supervisor or other enpl oyees.

04.10 Denonstrate know edge of how to nake job changes
appropriately.

05.0 DEMONSTRATE PROFI Cl ENCY | N APPROPRI ATE COVMUNI CATI ON SKI LLS- - The
student will be able to:

05.01 Wite logical and understandable statements, or phrases, to
accurately fill out forms/invoices comonly used in business
and i ndustry.

05.02 Read and follow witten and oral instructions.

05. 03 Answer and ask questions coherently and concisely.

05.04 Read critically by recogni zi ng assunptions and inplications
and by eval uating i deas.

06. 0 DEMONSTRATE PROFI Cl ENCY | N UNDERSTANDI NG OF ENTREPRENEURSHI P- - The
student will be able to:

06. 01 Define entrepreneurship.

06. 02 Describe the inportance of entrepreneurship to the American
econony.

06. 03 List the advantages and di sadvant ages of busi ness ownership.

06.04 Identify the risks involved in ownership of business.

06.05 Identify the necessary personal characteristics of a
successful entrepreneur

06.06 Identify the business skills needed to operate a snal
busi ness efficiently and effectively.

06.07 Identify and apply comruni cation skills used in autonotive
careers.
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07.0 DEMONSTRATE PROFI Cl ENCY | N ACCEPTABLE EMPLOYEE BEHAVI OR | N THE
AUTOMOTI VE | NDUSTRY- - The student will be able to

08.

0

07.
07.
07.

07.
07.
07.

07.
07.

01
02
03

04
05
06

07
08

Expl ain the effects of chenical/substance abuse.

Identify principles of stress managenent.

Identify and define career opportunities in the autonotive
service industry.

Denonstrate acceptabl e i ndustry dress code.

Identify and denonstrate proper custoner relation skills.
Identify and define payroll deductions (taxes, insurance,
and social security) enployee benefits and pay systens.
Identify principles of time managenent.

Identify acceptable custoner rel ations.

DEMONSTRATE PRCFI CI ENCY | N THE PROFI C ENCY | N ROUTI NE MAI NTENANCE

AND CONSUMER SERVI CES AKA Light Line AKA CGeneral Service

Techni ci an--The student will be able to:

08.

08.
08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

08.

01

02
03

04

05

13

15

16

17

18

19

21

22

23

25

I nspect, test headl anps, tail |lanps and stop | anps. Aim
headl i ght s.
Performoil and filter change.

Service transm ssion; performvisual inspection; replace
fluids and filters.

I nspect engi ne assenbly for fuel, oil, coolant, and ot her
| eaks.

I nspect nmanual and power steering fluid I evels and
condi ti on.

Check rear axle drive assenbly seals and vents; check | ube
| evel .

I nspect and repl ace power steering hoses and fittings.
Lubri cate suspension and steering systens.

I nspect, renove, and replace shock absorbers.

Renove, inspect, and service front and rear wheel bearings
on non-drive axles.

I nspect tires, diagnose tire wear patterns. check and adj ust
air pressure.

Rotate tires according to manufacturer’s recomendati ons,
install wheels, torque lug nuts.

Bal ance wheel and tire assenbly (static and dynamc).

Di smount, inspect, repair, and renount tire on wheel

Check master cylinder for internal and external |eaks and
proper operation.

I nspect brake lines and fittings for |eaks, dents, kinks,
rust, cracks or wear; tighten |loose fittings and supports.
I nspect flexible brake hoses for |eaks, kinks, cracks,
bul gi ng or wear; tighten |loose fittings and supports.

Select, handle, store, and install brake fluids to proper
| evel .

Fill master cylinder with recormended fluid and seat pads.
I nspect, clean, fill, and replace battery.

I nspect and cl ean battery cabl es, connectors, clanps, and
hol d-downs; repair or perform necessary action

Start a vehicle using junper cables using a battery

auxi liary power supply.

Perform sl ow fast battery charge

(oserve dash warning | anps during bul b check

Locate and interpret vehicle and maj or conponent
identification numbers (VIN, vehicle certification |abels
and calibration decals).
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08. 26 Practice recomended precautions when handling static
sensi tive devices.

08. 27 Inspect and test positive crankcase ventilation (PCV)
filter/breather cap, valve, tubes, orifices, and hoses;
service or perform necessary action
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08.0 DEMONSTRATE PROFI CI ENCY IN THE PROFI CI ENCY | N ROUTI NE MAI NTENANCE

AND CONSUMER SERVI CES AKA Light Line AKA CGeneral Service

Techni ci an--The student will be able to:

08.

08.
08.

08.

33

34
35

36

I nspect, replace, and adjust drive belts and pull eys.

I nspect and repl ace engi ne cooling and heater system hoses.

I nspect, test, and replace thernostat and housi ng.

Perform cooling system pressure tests; inspect and test

radi ator, pressure cap, coolant recovery tank, and hoses;
service or perform necessary action

I nspect and test mechanical/electrical fans, fan clutch, fan
shroud/ ducting, air danms, and fan control devices; service
or perform necessary action

Det ermi ne cool ant condition; drain, flush, recover and
refill cooling systemwi th recommended cool ant and bl eed air
as required.

I nspect, test, renove, and replace water punp.

Identify and describe typical autonotive lubricants and

| ubri cant properties.

Check parking brake operation; adjust as needed.
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08.0 DEMONSTRATE PROFI Cl ENCY | N THE PROFI Cl ENCY | N ROUTI NE MAI NTENANCE
AND CONSUMER SERVI CES AKA Light Line AKA CGeneral Service
Techni ci an--The student will be able to:

08.37 Use wiring diagrans of electrical circuit problens.

08. 38 Check electrical circuits with a test light; determ ne
necessary action

08. 39 Check voltage and voltage drop in electrical circuits using
a digital multinmeter (DW).

08.40 Check current flowin electrical/electronic circuits and
conponents using an ameter.

08.41 Check electrical circuits using junper wres.

08. 42 Measure and di agnose the cause(s) of abnormal key-off
battery drain.

08.43 Inspect and test fusible links, circuit breakers, and fuses;
perform necessary acti on.

08.44 Performbattery capacity (load, high-rate discharge) test;
det ermi ne needed service

08.45 Maintain or restore electronic nmenory functions.

08.46 Performstarter current draw and circuit voltage drop test;
det ermi ne necessary acti on.

08. 47 Renove and replace/reinstall starter

08. 48 Perform chargi ng systemtest.

08. 49 Renove, inspect, and replace/reinstall alternator

08.50 Denonstrate retrieving stored di agnostic troubl e codes.

08.51 Cbtain and interpret digital nultineter (DVM readings.

08.52 Inspect fuel tank and fuel cap; inspect and replace fue
lines, fittings, and hoses.

08.53 Repl ace fuel filters.

08. 54 Inspect exhaust nanifold, exhaust pipes, mufflers,
resonators, tail pipes, and heat shields; repair or perform
necessary action

08.55 Adjust valves on engines with nmechanical lifters.

08.56 Renove and repl ace val ve cover gaskets (ASE)

08.57 Return cores for rebuilt and exchange itens.

08. 58 I nspect passenger restraint system repair if needed.

09. 0 DEMONSTRATE PROFI Cl ENCY | N ENG NE THECORY AND REPAI R- - The st udent
wll be able to:

09.01 Verify and interpret engine concern; determ ne necessary action. P-1
09. 02 Inspect engine assenbly for fuel, oil, coolant, and other |eaks;

det ermi ne necessary acti on. P-2
09. 03 Di agnose engi ne noi ses and vi brations; determ ne necessary action.P-3
09. 04 Di agnose the cause of excessive oil consunption, unusua

engi ne exhaust color, odor, and sound; determ ne necessary action.P-3

09. 05 Perform engi ne vacuumtests; determ ne necessary action. P-1
09.06 Perform cylinder power bal ance tests; determ ne necessary action. P-1
09.07 Performcylinder conpression tests; determ ne necessary action. P-1
09.08 Performcylinder | eakage tests; determ ne necessary action. P-1
09. 09 Renove engi ne (front-wheel drive); prepare for disassenbly. P-3
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09.10 Reinstall engine (front-wheel drive). P-3
09.11 Renove engi ne (rear-wheel drive); prepare for disassenbly. P-3
09.12 Reinstall engine (rear-wheel drive). P-3

CYLI NDER HEAD AND VALVE TRAI'N DI AGNOSI S AND REPAI R

09. 13 Renove cylinder head(s); visually inspect cylinder head(s) for cracks;
check gasket surface areas for warpage and | eakage; check

passage conditi on. P-2
09.14 Install cylinder heads and gaskets; tighten according to

manuf acturer’s specifications and procedures. P-2
09. 15 Inspect and test valve springs for squareness, pressure, and

free hei ght conparison; replace as needed. P-3
09.16 Inspect valve spring retainers, |ocks, and val ve grooves. P-2
09.17 Repl ace val ve stem seal s. P-3
09. 18 Inspect val ve guides for wear; check val ve guide height and stem

to-gui de cl earance; recondition or replace as needed. P-3
09.19 Resurface val ves; perform necessary action. P-2
09. 20 Resurface val ve seats; perform necessary action. P-2
09. 21 Check val ve face-to-seat contact and val ve seat concentricity

(run out); service seats and val ves as needed. P-3
09. 22 Check val ve spring assenbl ed hei ght and val ve stem hei ght;

service valve and spring assenblies as needed. P-2

09. 23 I nspect pushrods, rocker arms, rocker arm pivots and shafts for
wear, bending, cracks, |ooseness, and bl ocked oil passages

(orifices); performnecessary action. P-2
09. 24 Inspect hydraulic or mechanical lifters; replace as needed. P-2
09. 25 Adjust valves (nmechanical or hydraulic lifters). P-1
09. 26 I nspect canshaft drives (including gear wear and

backl ash, sprocket and chain wear;) replace as necessary. P-2
09. 27 Inspect and replace tinmng belt(s), overhead candrive sprockets and

tensi oners; check belt tension; adjust as necessary. P-1
09. 28 I nspect canshaft for run out; journal wear and | obe wear. P-3
09. 29 Inspect and neasure canshaft bearings for wear, danage, out-of-

round, and alignment; determ ne necessary action. P-3
09.30 Verify canshaft(s) timng according to manufacturer’s

speci fications and procedure. P-1
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09.0 DEMONSTRATE PROFI CI ENCY I N ENG NE THEORY AND REPAI R- - The student

w

be able to:

ENG NE BLOCK DI AGNOSI'S AND REPAI R

09.

09.

09.

09.
09.

09.
09.

09.

09.

09.

09.

09.
09.

09.
09.

09.

30

31

32

33
34

35
36

37

38

39

40

41
42

43
44

45

I nspect and repl ace pans, covers, gaskets, and seals. P-2
I nspect engi ne block for visible cracks, passage condition, core and
gallery plug condition, and surface warpage; determ ne necessary

action. P-2
I nspect internal and external threads; restore as needed (includes
installing thread inserts). P-1
Renove cylinder wall ridges. P-3
I nspect and neasure cylinder walls for damage and wear;

det ermi ne necessary acti on. P-2
Degl aze and cl ean cylinder walls. P-1
I nspect and neasure canshaft bearings for wear, damage

out - of -round, and alignnment; determ ne necessary action. P-3

I nspect crankshaft for surface cracks and journal danage;

check oil passage condition; neasure journal wear;

det ermi ne necessary acti on. P-3
I nspect and neasure main and connecting rod bearings for damage,

cl earance, and end play; determ ne necessary action (includes the
proper sel ections of bearings). P-2
Identify piston and bearing wear patterns that indicate

connecting rod alignnment and nmai n bearing bore probl ens;

i nspect rod alignment and bearing bore condition. P-3
I nspect, measure, and service pistons and pins; determ ne necessary
action P-2
I nspect, measure, and install piston rings. P-2
I nspect, repair or replace crankshaft vibration danper (harnonic

bal ancer). P-3

Reassenbl e engi ne conponents using correct gaskets and seal ants. P-2
I nspect auxiliary (balance, internediate, idler, counterbal ance
or silencer) shaft(s); inspect shaft(s) and support bearings for
damage and wear; determ ne necessary action; reinstall and tine. P-3
Prime engi ne lubrication system P-1

LUBRI CATI ON AND COOLI NG SYSTEMS DI AGNCSI S AND REPAI RS

09.
09.

46
47

Performoil pressure tests; determ ne necessary action. P-1
I nspect oil punp gears or rotors, housing, pressure relief devices,
and punp drive; perform necessary action. P-3
Perform cooling system cap and recovery tests (pressure, conbustion
| eakage, and tenperature); determ ne necessary action. P-1
I nspect, replace, and adjust drive belts, tensioners and pulleys. P-1
I nspect and repl ace engi ne cooling and heater system hoses. P-2
I nspect, test, and repl ace thernostat and housi ng. P-2
Test cool ant; drain and recover, flush, and refill cooling system

wi th recommended cool ant and bl eed air as required. P-1
I nspect, test, renove, and replace water punp. P-2
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09.
09.

09.
09.

09.

54
55

56
57

58

Renove and repl ace radi at or
I nspect, and test fan(s) (electrical or mechanical),

fan cl utch,
| nspect auxi

fan shroud, and air
liary oil coolers;

I nspect, test, and replace oi

and sensors.
Perform oil

and filter change.

163

dans.
perform necessary acti on.
tenperature and pressure switches

P-2
P-3

P-2
P-1



July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Aut onoti ve Service Technol ogy 5
Cour se Nunber: 8709450
Course Credit: 1

10. 0 DEMONSTRATE PROFI Cl ENCY | N THE OPERATI ON AND SERVI Cl NG OF AUTQVATI C
TRANSM SSI ON TRANSAXLE- - The student will be able to:

10.01 Identify and interpret transm ssion concern; assure proper engine

operation; determ ne necessary action

10. 02 Di agnhose unusual fluid usage, level, and condition concerns;
det ermi ne necessary acti on.

10. 03 Perform pressure tests; determ ne necessary action

P-1

P-1
P-1

10. 04 Perform | ock-up converter systemtests; determ ne necessary action.P-2

10. 05 Di agnhose el ectronic, mechanical, hydraulic, vacuum control systens

concerns; determ ne necessary action

P-1

10. 06 Di agnose noi se and vi bration concerns; determ ne necessary action.P-3

TRANSM SSI ON AND TRANSAXLE MAI NTENANCE AND ADJUSTMENT

10. 08 Inspect, adjust or replace throttle (TV)linkages or cables and check

gear select indicator(as applicable).
10. 08 Service transm ssion; performvisual inspection; replace fluids
and filters.

I N-VEHI CLE TRANSM SSI ON AND TRANSAXLE REPAI R

10. 09 I nspect, adjust or replace (as applicable) vacuum nodul at or
i nspect and repair or replace |lines and hoses.

10. 10 I nspect, repair, and replace governor assenbly.

10. 11 I nspect and repl ace external seals and gaskets.

10. 12 I nspect extension housi ng; bushings and seal s; perform necessary
action.

10. 13 I nspect, leak test, flush, and replace cool er, lines,
and fittings.

10. 14 I nspect and repl ace speedoneter drive gear, driven gear, vehicle
speed sensor (VSS), and retainers.

10. 15 I nspect, and test, adjust, repair or replace transm ssion rel ated

el ectrical and el ectronic conponents (includes conputers,
sol enoi ds, sensors, relays, switches, and harnesses).
10. 16 I nspect, replace, and align powertrain nounts.

OFF- VEHI CLE TRANSM SSI ON AND TRANSAXLE REPAI R
(REMOVAL, DI SASSEMBLY, AND REI NSTALLATI ON)

10. 17 Renmpve and reinstall transm ssion and torque converter
(rear-wheel drive).

10. 18 Renmpve and reinstall transaxle and torque converter assenbly.

10. 19 Di sassenbl e, clean, and inspect transm ssion/trans-axle.

10. 20 I nspect, neasure, clean, and replace val ve body (i ncludes
surfaces and bores, springs, valves, sleeves, retainers,
brackets, check-balls, screens, spacers, and gaskets), and torque
val ve body bolts.

10. 21 I nspect servo bore, piston, seals, pin, spring, and retainers;
det ermi ne necessary acti on.
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10. 22 I nspect accunul ator bore, piston, seals, spring, and retainers;
det ermi ne necessary acti on.
10. 23 Assenbl e transm ssion/trans-axle.

AL PUMP AND CONVERTER

10. 24 I nspect converter flex plate, attaching parts, pilot,
punp drive, and seal areas.

10. 25 Measure torque converter end play and check for interference;
check stator clutch.

10. 261 nspect, neasure, and replace oil punp assenbly and conponents.

10. 27 Check torque converter and transm ssion cooling systemfor
cont ami nati on.

GEAR TRAI'N, SHAFTS, BUSH NGS AND CASE

10. 28 Measure end play or prel oad; determ ne necessary action

10. 29 I nspect, neasure, and replace thrust washers and beari ngs.

10. 30 I nspect oil delivery seal rings, ring grooves, and sealing
surface areas.

10. 31 I nspect bushings; replace as needed.

10. 32 I nspect and neasure planetary gear assenbly (includes sun, ring
gear, thrust washers, planetary gears, and carrier assenbly);
repl ace as needed.

P-2
P-3

P-1
P-2

P-2
P-2

P-2

10. 33 I nspect case bores, passages, bushings, vents, and mating surfaces;

det ermi ne necessary acti on.
10. 34 I nspect transaxle drive, |link chains, sprockets, gears, bearings,
and bushi ngs; perform necessary action.

10. 35 I nspect, neasure, repair, adjust or replace transaxle final drive

conponent s.
10. 36 I nspect and reinstall parking paw, shaft, spring, and retainer
det ermi ne necessary acti on.

FRI CTI ON AND REACTI ON UNI TS

10. 37 I nspect clutch drum piston, check-balls, springs, retainers,
seals, and friction and pressure plates; replace as needed.

10. 38 Measure clutch pack cl earance; adjust as needed.

10.39 Air test operation of clutch and servo assenblies.

10. 40 Inspect roller and sprag clutch, races, rollers, sprags,
springs, cages, and retainers; replace as needed.

10. 41 I nspect bands and druns; adjust or replace as needed.
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11.0 DEMONSTRATE PROFI G ENCY | N THE OPERATI ON AND ASSEMBLY OF MANUAL DRI VE

TRANSM SSI ON TRANSAXLE- - The student will be able to:

11.

11.

11.

11.

11.

11.

11.

11.

11.

01

03

05

06

05

06

07

09

09

Di agnose cl utch noi se, binding, slippage, pulsation, and chatter

det ermi ne necessary acti on. P-1
I nspect, clutch pedal |inkage, cables, automatic adjuster

mechani sms, brackets, bushings, pivots, and springs; perform
necessary action. P-1
I nspect, hydraulic clutch slave and master-cylinders, lines

and hoses; perform necessary action. P-1
I nspect, release (throwout) bearing, |lever, and pivot; perform
necessary action. P-1
I nspect and replace clutch pressure plate assenbly and cl utch

di sc. P-1
I nspect, renove or replace crankshaft pilot bearing or bushing

(as applicable). P-1
I nspect, flywheel and ring gear for wear and cracks, neasure run out;
det ermi ne necessary acti on. P-1
I nspect engi ne block, clutch (bell) housing, and transm ssion/trans-
axl e case mating surface; determ ne necessary action. P-3
Measure flywheel -to-block run out and crankshaft end pl ay;

det ermi ne necessary acti on. P-3

TRANSM SSI ON TRANSAXLE DI AGNCSI S AND REPAI R

11.
11.

11.

11.

11.

11.
11.

11.

11.

11.

11.

11.

11.

11.

10
13

14

13

14

15
16

17

18

19

20

21

22

23

Renmove and reinstall transm ssion/transaxle. P-2
Di sassenbl e, clean, and reassenble transm ssion/transaxle

conmponent s. P-2
I nspect transm ssion/transaxl e case, extension housing, case mating
Surfaces, bores, bushings, and vents; perform necessary action. P-3
Di agnose noi se, hard shifting, junping out of gear

and fluid | eakage probl ens; detern ne necessary action. P-3
I nspect, adjust, and reinstall shift |inkages, brackets,

bushi ngs, cables, pivots, and |evers. P-3
I nspect and reinstall power train nounts. P-3
I nspect and repl ace gaskets, seals, and seal ants;

i nspect sealing surfaces. P-2
Renove and replace transaxle final drive. P-3

I nspect, adjust, and reinstall shift cover, forks, |evers,
grommets, shafts, sleeves, detent mechani sns, interl ocks,

and springs. P-2
Measure end play or preload (shimor spacer selection procedure)

on transm ssion/transaxl e shafts; perform necessary action. P-1
I nspect and reinstall synchronizer hub, sleeve, keys (inserts),
springs, and bl ocking rings. P-2
I nspect and reinstall speedoneter drive gear, driven gear, vehicle
Speed sensor (VSS), and retainers. P-2
Di agnose transaxl e final drive assenbly noise and vi bration concerns;
Det er mi ne necessary action. P-3

Renove, inspect, nmeasure, adjust, and reinstall transaxle fina
drive pinion gears (spiders), shaft, side gears, side bearings,
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t hrust washers, and case assenbly. P-2
11. 24 I nspect lubrication devices (oil punp or slingers); perform

necessary action. P-3
11. 26 I nspect, test, and replace transm ssion/transaxl e sensors and
swi t ches. P-1

DRI VE AND HALF SHAFT UNI VERSAL AND CONSTANT- VELOCI TY (CV) JOA NT
DI AGNOSI' S AND REPAI R

11. 26 Di aghose constant-velocity (CV) joint noise and vibration concerns;

det ermi ne necessary acti on. P-2
11. 27 Di agnose universal joint noise and vibration concerns; perform

necessary action. P-2
11. 28 Repl ace front wheel drive (FWD) front wheel bearing. P-2
11. 29 Inspect, service, and replace shafts, yokes, boots, and

CV joints. P-1
11. 30 I nspect, service, and replace shaft center support bearings. P-3
11. 31 Check shaft bal ance; neasure shaft run out; neasure and

adj ust driveline angles. P-3

REAR AXLE DI AGNCSI S AND REPAI R, RI NG AND PI NIl ON GEARS AND DI FFERENTI AL
CASE ASSEMBLY

11. 32 Di agnose noi se and vi bration concerns; determ ne necessary action.P-2
11. 33Di agnose fluid | eakage concerns; determ ne necessary action. P-2
11. 34 I nspect and repl ace conpani on flange and pi ni on seal; neasure

conpani on flange run out. P-2
11. 35 I nspect ring gear and neasure run out; determ ne necessary

action. P-2
11. 36 Renpbve, inspect, and reinstall drive pinion and ring, gear, spacers,

Sl eeves, and beari ngs. P-2
11. 37 Measure and adj ust drive pinion depth. P-2
11. 38 Measure and adj ust drive pinion bearing prel oad. P-1

11. 39 Measure and adj ust side bearing preload and ring and pinion gear
total backlash and backlash variation on a differential carrier

assenbly (threaded cup and shimtypes). P-2
11. 40 Check ring and pinion tooth contact patterns; perform necessary
action. P-1

11. 41 Disassenble, inspect, neasure, and adjust or replace differentia
pi ni on gears (spiders), shaft, side gears, side bearings, thrust
washers, and case. P-2

11. 42 Reassenble and reinstall differential case assenbly; neasure run out;
det ermi ne necessary acti on. P-2

LI M TED SLI P DI FFERENTI AL
11. 43 Di aghose noi se, slippage, and chatter concerns; determ ne necessary

action. P-3
11. 44 I nspect and flush differential housing; refill with correct

[ ubricant. P-2
11. 45 Inspect and reinstall clutch (cone or plate) components. P-3
11.46 Measure rotating torque; determ ne necessary action. P-3

DRI VE AXLE SHAFT

11. 47 Di agnhose drive axle shafts, bearings, and seals for noise, vibration

and fluid | eakage concerns; detern ne necessary action. P-2
11. 48 I nspect and repl ace rear axle shaft wheel studs. P-3
11. 49 Renpve and repl ace drive axle shafts. P-1
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11.50 I nspect and replace drive axle shaft seals, bearings, and

retainers. P-2

11.51 Measure drive axle flange run out and shaft end play; deterni ne

necessary action. P-2

FOUR- WHEEL DRI VE/ ALL- WHEEL DRI VE COVPONENT DI AGNCSI S AND REPAI R

11.
11.
11.
11.
11.

11.
11.

52
53
54
55
56

57
58

Di agnose noi se, vibration, and unusual steering concerns; determne
necessary action. P-3
I nspect, adjust, and repair shifting controls (nechanical

el ectrical, and vacuum, bushings, nounts, |evers, and brackets. P-3

Renmove and reinstall transfer case. P-3
Di sassenbl e, service, and reassenble transfer case and conponents. P-3
I nspect, front-wheel bearings and | ocki ng hubs; perform

necessary action. P-3
Check drive assenbly seals and vents; check | ube Ievel. P-3
Di agnose, test, adjust and replace electrical/electronic conponents
of four-wheel drive systens. P-3
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12. 0 DEMONSTRATE PROFI Cl ENCY | N THE OPERATI ON OF STEERI NG, SUSPENSI ON AND VWHEEL
SYSTEMS- - The student will be able to:

12.02 Disabl e and enabl e suppl enental restraint system (SRS) in accordance

wi th manufacturer’s procedures. P-1
12. 02 Renpve and repl ace steering wheel; center/time supplenmental restraint
system (SRS) coil in accordance with manufacturer's procedures. P-1

12. 05 Di aghose steering colum noi ses, |ooseness, and bi ndi ng
concerns (including tilt nmechani sns); determ ne necessary action P-3
12. 06 Di agnose power steering (non-rack and pinion) binding, uneven turning
effort, |ooseness, hard steering, and fluid | eakage concerns;
det ermi ne necessary acti on. P-3
12. 05 Di agnhose power steering gear (rack and pinion) binding, uneven turning
effort, |ooseness, hard steering and fluid | eakage concerns; determ ne
necessary action. P-3
12.06 I nspect steering shaft universal-joint(s), flexible coupling (s),
col I apsi bl e col utm, | ock cylinder mechani sm and steering wheel

perform necessary acti on. P-2
12. 07 Adjust manual or power non-rack and pini on worm bearing

prel oad and sector |ash. P-3
12. 08 Renpve and repl ace manual or power rack and pinion steering gear

i nspect mounting bushi ngs and brackets. P-2
12.09 Diassenble , inspect, perform necessary action and reassenble rack and

pi ni on steering gear. P-3
12.10 Adjust manual or power rack and pinion steering gear. P-3
12. 11 I nspect and replace manual or power rack and pinion steering gear

inner tie rod ends (sockets) and bell ows boots. P-2
12.12 I nspect power steering fluid |levels and condition. P-1
12.13 Flush, fill, and bl eed power steering system P-2
12. 14 Di agnose power steering fluid | eakage; determ ne necessary action.P-2
12. 15 Renpve, inspect, replace, and adjust power steering punp belt. P-1
12.16 Renpve, inspect, and replace power steering punp, nounts,

seal s, and gaskets. P-3
12.17 Renpve, inspect, and replace power steering punp pulley; check

al i gnment . P-3
12. 18 I nspect and repl ace power steering hoses and fittings. P-2
12.19 I nspect and repl ace power steering hoses and fittings. P-2
12.20 I nspect and replace pitman arm relay (centerlink/intermnmedi ate)

rod, idler armand nmountings, and steering |inkage damper. P-3
12. 21 I nspect, replace, and adjust tie rod ends (sockets), tie rod

sl eeves, and cl anps. P-2
12. 22 Di agnhose and adjust, conponents of electronically-controlled steering

systens; deterni ne necessary action. P-3

SUSPENSI ON SYSTEMS DI AGNOSI S AND REPAI R,  FRONT SUSPENSI ONS

12. 23 Di agnhose short and | ong arm suspensi on system noi ses, body sway,

and uneven ridi ng hei ght concerns; determ ne necessary action. P-1
12. 24 Di agnose MacPherson strut suspension system noi ses body sway, and
uneven riding hei ght concerns; determ ne necessary action. P-1

12. 25 Renpve, inspect, and install upper and | ower control arns, bushings,
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12.

12.

12.
12.

12.

12.

12.

12.

26

27

28
29

30

31

32

33

shafts, and rebound bunpers. P-2

Renove, inspect, install, and adjust strut (conpression/tension)

rods and bushi ngs. P-2
Renove, inspect, and install upper and lower ball joints on short

and | ong arm suspensi on systens. P-2
Renove, inspect, and install steering knuckle assenblies. P-2
Renove, inspect, and install short and | ong arm suspensi on system
coil springs and spring insul ators. P-2
Renove, inspect, install, and adjust suspension systemtorsion bars;

i nspect nounts. P-3
Renove, inspect and install stabilizer bar bushings, bracket and

li nks. P-3
Renove, inspect, and replace MacPherson strut cartridge or assenbly,
strut coil spring, (silencers) insulators, and upper strut bearing
nmount . P-1
Lubri cate suspension and steering systens. P-2

REAR SUSPENSI ONS

12.
12.

12.

12.

34
35

36

37

Renove, inspect, and install coil springs and spring insulators. P-2
Renove, inspect, and install transverse links, control arns,

bushi ngs, and nounts. P-2
Renove, inspect, and install |eaf springs, leaf spring insulators
(silencers), shackles, brackets, bushings, and nounts. P-3
Renove, inspect, and install MacPherson strut cartridge or assenbly,
strut coil spring, and insulators (silencers). P-2

M SCELLANEQUS SERVI CE

12.
12.

12.

38
39

40

WHEEL

12.

12.
12.
12.

12.
12.
12.
12.

12.

12.
12.
12.
12.

41

42
43
44

45
48
49
48

49

50
51
52
53

I nspect, renove, and replace shock absorbers. P-1
Renove, inspect, and service or replace front and rear whee

beari ngs. P-1
Di agnose, inspect, adjust, repair or replace conmponents of

el ectronically-control |l ed suspensi on systens. P-2

ALI GNVENT DI AGNOSI S, ADJUSTMENT, AND REPAI R

Di agnose vehicl e wander, drift, pull, hard steering, bunp steer
menory steer, torque steer, and steering return concerns; determne
necessary action

Perform preal i gnment inspection; perform necessary action. P-1
Measure vehicle riding height; determ ne necessary action. P-1
Check and adjust front and rear wheel canber; perform necessary
action. P-1
Check and adj ust caster; perform necessary action. P-1
Check and adjust front wheel toe; adjust as needed.

Center steering wheel. P-1
Check toe-out-on-turns (turning radius); determ ne necessary

action. P-2
Check SAl (steering axis inclination) and included angle;

det ermi ne necessary acti on. P-2
Check and adj ust rear wheel toe. P-2
Check rear wheel thrust angle; determ ne necessary action. P-2
Check for front wheel setback; determ ne necessary action. P-2
Check front cradle (subframe) alignnment; determ ne necessary

action. P-3
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WHEEL AND TI RE DI AGNOSI S AND REPAI R

12.
12.
12.

12.
12.

12.
12.
12.
12.

54
55
57

57
58

59
60
61
62

Di agnose tire wear patterns; determ ne necessary action.

I nspect tires; check and adjust air pressure.

Di agnose wheel /tire vibration, shinmy, and noise; deterni ne
necessary action.

Rotate tires according to manufacturer’s recomrendati ons.
Measure wheel, tire, axle, and hub run out; determ ne necessary
action.

Di agnose tire pull (lead) problem determ ne necessary action.
Bal ance wheel and tire assenbly (static and dynamc).

D smount, inspect, repair, and renount tire on wheel.

Rei nstal | wheel; torque |lug nuts.
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13. 0 DEMONSTRATE PROFI Cl ENCY | N THE OPERATI ON AND SERVI CI NG OF AUTOMOTI VE BRAKE
SYSTEM - The student will be able to:

13. 01 Measure and adj ust pedal height. P-2

13. 02 Check master cylinder for internal and external |eaks and proper
operation; determ ne necessary action. P-2

13. 03 Renpve, bench bl eed, and reinstall master cylinder. P-1

13. 04 Di agnose poor stopping, pulling or draggi ng concerns caused

by problens in the hydraulic system determ ne necessary action. P-1
13.05 I nspect brake lines, flexible hoses, and fittings for |eaks, dents,

ki nks, rust, cracks, bulging or wear; tighten |oose fittings and

supports; determ ne necessary action. P-2
13.06 Fabricate and install brake Iines (double flare and |1SO types);

repl ace hoses, fittings, and supports as needed. P-2
13.07 Select, handle, store, and install brake fluids to proper level. P-1
13.08 Inspect, test, and replace netering (hold-off), proportioning

(bal ance), pressure differential, and conbination val ves. P-3
13.09 Inspect, test, replace, and adjust height (load) sensing

proportioning val ve. P-3
13. 10 I nspect, test, and replace conponents of brake warning |ight

system P-3
13. 11 Bl eed (manual, pressure, vacuum or surge) brake system P-1
13.12 Flush hydraulic system P-3

DRUM BRAKE DI AGNCSI S AND REPAI R

13. 13 Di aghose poor stopping, noise, pulling, grabbing, dragging or

pedal pul sation concerns; deterni ne necessary action. P-1
13. 14 Renpve, clean (using proper safety procedures), inspect, and

measur e brake drums; service or perform necessary action. P-1
13. 15 Mount brake drum on | athe machi ne braking surface. P-2

13.16 Renpve, clean, and inspect brake shoes, springs, pins, clips, |evers,
adjusters/self-adjusters, other related brake hardware, and backing

support plates; lubricate and reassenbl e. P-2
13. 17 Renpve and inspect wheel cylinders. P-2
13. 18 Pre-adjust brake shoes and parking brake before installing brake

drunms or drunf hub assenblies and wheel bearings. P-1
13.19 Install wheel, torque lug nuts, and make final checks and

adj ust nment s. P-1

DI SC BRAKE DI AGNCSI S AND REPAI R

13. 20 Di aghose poor stopping, noise, pulling, grabbing, dragging or peda

pul sati on concerns; determ ne necessary action. P-1
13. 21 Renpve caliper assenbly from nountings; clean and inspect for |eaks

and damage to caliper housing; determ ne necessary action. P-1
13.22 O ean and inspect caliper nounting and slides for wear and danage;

det ermi ne necessary acti on. P-1
13. 23 Renpve, clean, and inspect pads and retaining hardware; determ ne

necessary action. P-1
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13. 24 Di sassenbl e and cl ean caliper assenbly; inspect parts for wear, rust,
scoring, and damage; replace seal, boot, and damaged or worn

parts. P-1
13. 25 Reassenble, lubricate, and reinstall caliper, pads, and rel ated
har dwar e, seat pads, and inspect for |eaks. P-1

13.26 O ean, inspect, and neasure rotor with a dial indicator and a
m croneter; follow manufacturer’s recomendati ons in determ ning

need to machi ne or replace. P-1
13. 27 Refinish rotor according to manufacturer’s recomrendati ons. P-1
13.28 Adjust calipers with integrated parking brake system P-3
13.29 Install wheel, torque lug nuts, and make final checks and

adj ust nment s. P-1
13. 30 Renpbve and repl ace rotor. P-2

POAER ASSI ST UNI' TS DI AGNCSI S AND REPAI R

13.31 Test pedal free travel with and wi thout engine running; check

power assist operation. P-2
13. 32 Check vacuum supply (manifold or auxiliary punp) to vacuumtype
power booster. P-2

13. 33 I nspect the vacuumtype power booster unit for vacuum | eaks; inspect
t he check val ve for proper operation; determ ne necessary action. P-3
13. 34 I nspect and test hydro-boost system and accumul ator for |eaks and
proper operation; necessary action. P-3

M SCELLANECQUS (WHEEL BEARI NGS, PARKI NG BRAKES, ELECTRI CAL, ETC.) DI AGNOSI S AND
REPAI R

13. 35 Di agnhose wheel bearing noises, wheel shinmmy, and vibration concerns;

det ermi ne necessary acti on. P-1
13. 36 Renpve, clean, inspect, repack, and install wheel bearings and

repl ace seals; install hub and adjust wheel bearings. P-1
13. 37 Check parking brake cabl es and conponents for wear, rusting, binding,

and corrosion; clean, lubricate, and replace as needed. P-2
13. 38 Check parking brake operation; adjust as needed. P-1
13. 39 Check operation of parking brake indicator |ight system P-3
13. 40 Check operation of brake stop |ight system adjust and service as

needed. P-1
13. 41 Repl ace wheel bearing and race. P-1

ANTI - LOCK BRAKE SYSTEM

13.42 Inspect and test anti-lock brake system ( ABS)conponents;
det ermi ne necessary acti on. P-2
13. 43 Di agnhose poor stopping, wheel |ock-up, abnormal pedal feel or
pul sation, and noi se concerns caused by the anti-lock brake system
(ABS); determ ne necessary action. P-2
13. 44 Di agnose anti-lock brake system (ABS) el ectronic control (s) and
conponents usi ng sel f-diagnosis and/ or recomended test equipnent;

det ermi ne necessary acti on. P-1
13. 45 Depressurize high pressure conponents of the anti-lock brake system

(ABS) follow ng manufacturer's recommended safety procedures. P-2
13.46 Bleed the anti-lock brake systems (ABS) front and rear hydraulic

circuits foll owi ng manufacturer's procedures. P-2

13.47 Renpve and install anti-lock brake system (ABS) electrical/electronic/
hydraul i ¢ conponents foll owi ng manufacturer's procedures and

speci fications. P-3
13.48 Service, test, and adjust anti-|ock brake system (ABS) speed
sensors followi ng manufacturer's reconmended procedures. P-2
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13. 49 Di agnose anti-lock brake system (ABS) braki ng concerns caused by
vehicle nodifications (tire size, curb height, final drive ratio,
etc. P-3
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14.0 DEMONSTRATE PROFI Cl ENCY | N DI AGNOSI NG TROUBLESHOOTI NG ELECTRI CAL/ ELECTRONI C

COVPONENTS RELATED TO POAER TRAIN--The student will be able to:

14.
14.

14.

14.

14.

14.

14.

14.

14.

14.

14.
14.

01
02

03

04

06

11
12

Use wiring diagrans during diagnosis of electrical circuit problens. P-1
Check electrical circuits with a test |ight; determ ne necessary

action. P-2
Check voltage and voltage drop in electrical/electronic circuits

using a digital multineter (DW),; determ ne necessary action. P-1
Check current flowin electrical/electronic circuits and conponents

usi ng an anmeter; determ ne necessary action. P-1
Check continuity and resistance(s) in electrical/electronic circuits

And conponents with an ohmmret er; deterni ne necessary action. P-1
Check electrical circuits using junper wres; deternine necessary
action. P-2
Locate shorts, grounds, opens, and resistance problens in electrical/
electronic circuits; determ ne necessary action. P-1
Measure and di agnose the cause(s) of abnormal key-off battery

drai n; determ ne necessary action. P-1
I nspect and test fusible links, circuit breakers, and fuses;

det erm ne necessary action. P-1

I nspect and test switches, connectors, relays, and wres of

electrical/electronic circuits; repair or performnecessary action. P-1
Repair wiring harnesses and connectors. P-1
Perform sol der repair of electrical wring. P-1

BATTERY DI AGNCSI S AND SERVI CE

Performbattery state-of-charge test; determ ne needed service. P-1
Performbattery capacity test; determ ne needed service P-1
Mai ntain or restore electronic nenmory functions. P-2
| nspect, clean, fill, and replace battery. P-2
Perform sl ow fast battery charge. P-2
I nspect and cl ean battery cabl es, connectors, clanps, and hol d- downs;

repair or replace as needed. P-1

Start a vehicle using junper cables and a battery or auxiliary power
supply accordi ng to manufacturers' recomended specifications. P-1

STARTI NG SYSTEM DI AGNCSI S AND REPAI R

14.
14.

17
19

Performstarter current draw tests. Determ ne necessary action. P-1
Performstarter circuit voltage drop tests; determ ne necessary
action. P-1
I nspect and test starter relays and sol enoi ds; replace as needed. P-2
Renove and install starter. P-2
Performstarter bench tests; determ ne necessary action. P-3

I nspect, and test sw tches, connectors, and w res of

starter control circuits; performnecessary action. P-2
D sassenbl e, clean, inspect, and test starter conponents; replace as
needed. P-3

175



CHARG NG SYSTEM DI AGNCSI S AND REPAI R

14. 24 Perform chargi ng system out put test; determ ne necessary action. P-1
14. 25 Di agnose chargi ng systemfor the cause of undercharge, no charge, and

over charge conditions. P-1
14. 26 Inspect and adjust generator (alternator) drive belts; replace as

needed. P-1
14. 27 Inspect and test voltage regulator/regulating circuit;

perf orm necessary acti on. P-2
14. 28 Renove, inspect, and install generator (alternator). P-2
14. 29 Di sassenble, generator (alternator), clean, inspect, and test

conponent s; determ ne necessary action. P-3
14.30 Performcharging circuit voltage drop tests; determ ne necessary

action. P-1

LI GHTI NG SYSTEMS DI AGNCSI S AND REPAI R

14. 31 D agnose the cause of brighter than normal, intermttent, dimor no |ight
operation; determ ne necessary action. P-2
14. 32 I nspect, replace, and ai mheadlights and bul bs. P-2
14. 33 Inspect and diagnose incorrect turn signal or hazard light operation
perf orm necessary acti on. P-2

GAUCGES, WARNI NG DEVI CES, AND DRI VER | NFCRVATI ON SYSTEMS DI AGNCSI S AND REPAI R

14. 34 I nspect and test gauges and gauge sending units for cause of
intermttent, high, low, or no gauge readings; determn ne necessary

action. P-2
14. 35 I nspect and test connectors, wires, and printed circuit boards of
gauge circuits; repair or determ ne necessary action. P-3
14. 36 Di agnose the cause of incorrect operation of warning devices and
other driver information systens; determ ne necessary action. P-1
14. 37 I nspect and test sensors, sending units, connectors, and w res of
electronic instrunent circuits; determ ne necessary action. P-3

HORN AND W PER/ WASHER DI AGNCSI S AND REPAI R

14. 38 Di agnhose incorrect horn operation; perform necessary action. P-3

14. 39 D agnose incorrect w per operation; diagnose w per speed control and
park probl ens; perform necessary action. P-3

14. 40 Di agnose incorrect w ndshield washer operation; perform necessary
action. P-3
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14.0 DEMONSTRATE PROFI Cl ENCY | N DI AGNOSI NG TROUBLESHOOTI NG ELECTRI CAL/ ELECTRONI C

15.

0

COVPONENTS RELATED TO POAER TRAIN--The student will be able to:

ACCESSORI ES DI AGNCSI S AND REPAI R

14. 41 Di agnose incorrect operation of notor-driven accessory circuits;

det ermi ne necessary acti on. P-2
14. 42 Di agnose incorrect heated gl ass operation; determ ne necessary

action. P-3
14. 43 Di agnose incorrect electric |ock operation; deterni ne

necessary action. P-3
14. 44 Di agnose incorrect operation of cruise control systens; repair as

needed. P-3

14. 45 Di agnose suppl enmental restraint system (SRS) concerns; determne
necessary action. (NOTE: Fol |l ow manufacturer’s safety procedures to

prevent accidental deploynent.) P-2
14.46 Di agnose radio static and weak, intermttent, or no radio
reception, determ ne necessary action. P-3

DEMONSTRATE PROFI Cl ENCY | N HEATI NG Al R CONDI TI ONI NG AND ENA NE COCLI NG
SYSTEMS- - The student will be able to:

15. 01 Di aghose unusual operating noises in the A/C system determ ne

necessary action. P-2
15.03 ldentify refrigerant type; conduct a performance test of the A/IC

System determ ne necessary action. P-1
15.03 Leak test A/C system determ ne necessary action. P-1
15.04 I nspect the condition of discharged oil; determ ne necessary

action. P-2
15.06 Select oil type; neasure and add oil to the A/C system as

needed. P-2

REFRI GERATI ON SYSTEM COVPONENT DI AGNOSI S AND REPAI R
COVPRESSCR AND CLUTCH

15. 06 Di agnose A/ C system probl ens that cause the protection devices
(pressure, thermal, and PCM to interrupt system operation; deterni ne
necessary action. P-2

15. 07 I nspect A/ C conpressor drive belts; replace and adjust as needed. P-2

15.08 I nspect, test, and replace A/ C conpressor clutch conponents or
assenbl y. P-2

15. 09 Renmpbve and replace A/ C conpressor and nounti ngs. P-2

EVAPORATOR, RECEI VER/ DRI ER, CONDENSER, ETC.

15.10 Determne need for A/C systemfilter; perform necessary action. P-3
15. 11 Renpve and inspect A/C systemnufflers, hoses, lines, fittings,
o-rings, seals, and service valves; perform necessary action. P-2
15. 12 I nspect A/ C condenser for air flowrestrictions; perform
necessary action. P-1
15. 13 Renove and install receiver/drier or accunulator/drier. P-2
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15. 14 Renpve and install expansion valve or orifice (expansion) tube. P-2
15. 15 I nspect evaporator housi ng water drain; perform necessary action. P-3

HEATI NG AND ENG NE COOLI NG SYSTEMS DI AGNCSI S AND REPAI R

15. 16 Di agnhose tenperature control problens in the heater/ventilation
system determ ne necessary action. P-2
15.17 Perform cooling system cap, and recovery systemtests (pressure,
conbustion | eakage, and tenperature); determ ne necessary action. P-1
15. 18 I nspect engi ne cooling and heater system hoses and belts; perform

necessary action. P-1
15.19 Inspect, test, and replace thernostat and housing. P-1
15. 20 Determi ne cool ant condition; drain and recover cool ant. P-1
15.21 Flush system refill with reconmended cool ant; bleed system P-1

15. 22 Inspect, and test fan, fan clutch (electrical and
nmechani cal ), fan shroud, and air dans; perform necessary action. P-1

15. 23 I nspect and test electrical fan control systemand circuits. P-1
15. 24 I nspect and test heater control valve(s); performnecessary
action. P-2

OPERATI NG SYSTEMS AND RELATED CONTROLS DI AGNCSI S AND REPAI RS

15. 25 Diagnose failures in the electrical controls of heating, ventilation

and A/ C (HVAC) systens; determ ne necessary action. P-2
15. 26 I nspect and test A/ C heater blower, nptors, resistors, swtches,

rel ays, wiring, and protection devices; performnecessary action. P-2
15. 27 Test A/ C conpressor load cut-off systens; determ ne necessary

action. P-3

VACUUM MECHANI CAL

15. 28 Di agnose failures in the vacuum and mechani cal conmponents and control s
of the heating, ventilation, and A/C (HVAC) system determ ne necessary

action. P-2
15.29 Inspect and test A/ C heater control panel assenbly; determ ne necessary

action. P-3
15. 30 I nspect and test A/ Cheater control cables and |inkages;

perform necessary acti on. P-3
15. 31 Inspect and test A/ C heater ducts, doors, hoses, and outlets; perform

necessary action. P-3
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15. 0 DEMONSTRATE PROFI Cl ENCY | N HEATI NG AI R CONDI TI ONI NG AND ENA NE COCLI NG
SYSTEMS- - The student will be able to:

AUTOVATI C AND SEM - AUTOVATI C TEMPERATURE CONTROLS

15. 32 Check operation of automatic and sem -automatic heating, ventilation,
and air-conditioning (HVAC) control systens; determ ne necessary
action. P-3

REFRI GERANT RECOVERY, RECYCLI NG AND HANDLI NG

15.33 Verify correct operation and mai ntenance of refrigerant handling

equi prrent . P-1
15.34 ldentify (by |abel application or use of a refrigerant identifier)

and recover A/C systemrefrigerant. P-1
15. 35 Recycle refrigerant. P-1
15. 36 Label and store refrigerant. P-1
15. 37 Test recycled refrigerant for non-condensabl e gases. P-1
15. 38 Eval uate and charge A/ C system P-1

16. 0 DEMONSTRATE PROFI Cl ENCY | N ENA NE PERFORMANCE SERVI CES- - The student will
be able to:

16.01 Interpret and verify concern; determ ne necessary action. P-1
16. 02 I nspect engine assenbly for fuel, oil, coolant, and other | eaks;

det erm ne necessary action. P-2
16. 03 Di agnose unusual engine noi se or vibration concerns; determ ne necessary

action. P-2
16. 04 D agnose unusual exhaust col or, odor, and sound; determ ne necessary

action. P-2
16. 05 Perform engi ne absol ute (vacuum boost) manifold pressure tests;

det erm ne necessary action. P-1
16. 06 Perform cylinder power bal ance test; determnm ne necessary action. P-1
16. 07 Perform cylinder conpression test; determne necessary action. P-1
16. 08 Performcylinder |eakage test; determ ne necessary action. P-1

16. 09 D agnose engi ne nmechani cal, electrical, electronic, fuel, and
ignition concerns with an oscilloscope and engi ne di agnostic
equi prent; determ ne necessary action. P-1
16. 10 Prepare 4 or 5 gas anal yzer; inspect and prepare vehicle for test
and obt ai n exhaust readings; interpret readi ngs and determ ne necessary
action. P-1

COWPUTER ZED ENG NE CONTRCLS DI AGNCSI S AND REPAI R

16.11 Retrieve and record stored OGBDI| diagnostic trouble codes; clear
codes. P-1
16.12 D agnose the causes of emssions or derivability concerns resulting from
failure of computerized engine controls with stored di agnostic trouble
codes. P-1
16.15 Di agnose emi ssions or derivability concerns resulting fromfailure of
conputeri zed engine controls with no stored diagnostic troubl e codes
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det erm ne necessary action. P-1
16.16 Inspect, and test conputerized engi ne control system sensors, powertrain
control nodule (PCM, actuators, and circuits; performnecessary

action. P-2
16.15 otain and interpret digital multineter (DW) readings. P-1
16.16 Access and use el ectronic service information (ESI). P-3

16.17 Locate and interpret vehicle and major conponent identification
nunbers (M N, vehicle certification |abels and calibration decals). P-1
16.18 Inspect and test power and ground circuits and connections; service

or repl ace as needed. P-1
16.19 Practice reconmended precautions when handling static sensitive
devi ces. P-2

16. 20 Di agnose derivability and em ssions problens resulting fromfailures of
interrelated systens (cruise control, security alarnms, suspension controls,
traction controls, A/C, automatic transm ssions, and simlar systens);
det erm ne necessary action. P-2

I GNI TI ON SYSTEM DI AGNCSI S AND REPAI R

16. 21 D agnose no-starting, derivability, and em ssions concerns on vehicles
with electronic ignition (EI/D S)(distributorless) systens; determ ne
necessary action. P-1

16. 22 Diagnose no-starting, derivability, and em ssions concerns on vehicles
with distributor ignition (D) systens; determ ne necessary action. P-1

16.23 Inspect and test ignition primary circuit wiring and conponents;

perf orm necessary acti on. P-2
16. 24 Inspect and test distributor; performnecessary action. P-3
16. 25 Inspect and test ignition systemsecondary circuit wring and conponents;
perf orm necessary acti on. P-2
16.26 Inspect and test ignition coil(s); performnecessary action. P-2
16. 27 Check and adjust (where applicable) ignition systemtimng and tim ng
advance/ r et ar d. P-1
16.29 Inspect and test ignition system pick-up sensor or triggering devices;
perf orm necessary acti on. P-2

16.30 Inspect and test ignition control nodul e; performnecessary action. P-2
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16. 0 DEMONSTRATE PROFI Cl ENCY | N ENA NE PERFORMANCE SERVI CES- - The student will
be able to:

FUEL, AIR I NDUCTI ON, AND EXHAUST SYSTEMS DI AGNCSI S AND REPAI R

16. 31 Diagnose hot or cold no-starting, hard starting, poor derivability,
incorrect idle speed, poor idle, flooding, hesitation, surging, engine
msfire, power loss, stalling, poor mleage, dieseling, and eni ssions
probl ens on vehicles with carburetor-type fuel systens; deternine
necessary action. P-3

16. 32 Di agnose hot or cold no-starting, hard starting, poor derivability,
and incorrect idle speed, poor idle, flooding, hesitation, surging, engine
msfire, power loss, stalling, poor mleage, dieseling, and eni ssions
probl ens on vehicles with injection-type fuel systens; detern ne necessary

action. P-1
16. 34 Inspect fuel tank and fuel cap, fuel lines, fittings, and hoses;
perf orm necessary acti on. P-2

16. 34 Check fuel for contam nants and quality; determ ne necessary action. P-2
16. 35 Inspect and test mechani cal and el ectrical fuel punps and punp control
systens; performnecessary action

P-2

16. 36 Repl ace fuel filters. P-1
16. 37 Inspect and test fuel pressure regulation systemand conponents of

injection-type fuel systens; performnecessary action. P-1
16. 38 Inspect and test cold enrichnent system and conponents;

perf orm necessary acti on. P-3
16. 39 Renove, service, and install throttle body; adjust related |inkages. P-2
16.40 Inspect, test and clean fuel injectors . P-2
16.41 Inspect throttle body mounting plates, air induction and filtration

system intake manifold, and gaskets; perform necessary action. P-2
16.42 Check idle speed and fuel mxture. P-2
16.43 Adjust idle speed and fuel mxture. P-3
16. 44 Renove, inspect, and test vacuumand el ectrical circuits, conponents and

connections of fuel system performnecessary action. P-2

16. 45 I nspect exhaust manifold, exhaust pipes, muffler(s), catalytic
converter(s), resonator(s), tail pipe(s), and heat shield(s); perform

necessary action. P-2
16. 46 Perform exhaust system back-pressure test; determ ne necessary

action. P-1
16.47 Test the operation of turbocharger/supercharger systens; determ ne

necessary action. P-3

EM SSI ONS CONTROL SYSTEMS DI AGNCSI S AND REPAI R
PGCSI TI VE CRANKCASE VENTI LATI ON

16.48 D agnose oil |eaks, em ssions, and derivability problens resulting from
failure of the positive crankcase ventilation (PCV) system deternine
necessary action. P-1

16.49 Inspect and test positive crankcase ventilation (PCV) filter/breather
cap, valve, tubes, orifices, and hoses; perform necessary action. P-2
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EXHAUST GAS RECI RCULATI ON

16. 50 Di agnose emnissions and derivability problens caused by failure of the
exhaust gas recircul ation (EGR) system determ ne necessary action. P-1
16.51 Inspect and test val ve, val ve manifold, and exhaust passages of exhaust

gas recirculation (EGR) systens; perform necessary action. P-2
16.52 Inspect and test vacuuni pressure controls, filters, and hoses of exhaust
gas recirculation (EGR) systens; perform necessary action. P-2

16.53 Inspect and test electrical/electronic sensors, controls, and w ring of
exhaust gas recirculation (EGR) systens; perform necessary action. P-2

EXHAUST GAS TREATMENT

16. 54 D agnose em ssions and derivability problens resulting fromfailure of
the secondary air injection and catal ytic converter systens deternine

necessary action. P-2
16.55 Inspect and test mechani cal conponents of secondary air injection
systens; perform necessary action. P-2
16.56 Inspect and test electrical/electronically-operated conmponents and
circuits of air injection systens; performnecessary action. P-2
16.57 Inspect and test conponents of catalytic converter systens; perform
necessary action. P-2

| NTAKE Al R TEMPERATURE CONTROLS

16. 58 D agnose em ssions and derivability problens resulting fromfailure of
the intake air tenperature control system deternine necessary

action. P-3
16.59 Inspect and test conponents of intake air tenperature control
system perform necessary action. P-3

EARLY FUEL EVAPCRATI ON (I NTAKE MANI FOLD TEMPERATURE) CONTRCLS

16. 60 D agnose emi ssions and derivability problens resulting fromfailure
of early fuel evaporation control systens; determ ne necessary

action. P-3
16.61 Inspect and test conponents of early fuel evaporation control
system perform necessary action. P-3

EVAPCRATI VE EM SSI ONS CONTROLS

16. 62 D agnose em ssions and derivability problens resulting fromfailure of

evaporative em ssions control system deternm ne necessary action. P-2
16. 63 Inspect and test conponents and hoses of evaporative em ssions control
system perform necessary action. P-2

ENG NE RELATED SERVI CE

16. 64 Adjust valves on engines with mechanical or hydraulic lifters. P-1
16.65 Verify correct canshaft timng; determ ne necessary action. P-1
16.66 Verify engine operating tenperature; determnm ne necessary action. P-1
16. 67 Perform cooling system pressure tests; check cool ant condition;

i nspect and test radiator, pressure cap, cool ant recovery tank,

and hoses; perform necessary action. P-1

182



16. 68 Inspect and test thernostat, by-pass, and housing; perform necessary

action. P-1
16. 69 Inspect and test mechanical/electrical fans, fan clutch, fan shroud/
ducting, air dans, and fan control devices; performnecessary
P-2

action.
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