470605CL July 2001

Fl ori da Departnment of Education
CLUSTER CURRI CULUM FRAMEWDORK

Cluster Title: Heavy Mechanic
C uster Type: Job Preparatory
Qccupati onal Area: I ndustrial Education
Conponent s Two Prograns, One Core, N ne Cccupationa
Conpl eti on Points
Secondary PSAV
G ade Level 9-12, 30, 31 30, 31
Facility Code 203 203
CTSO Ski | | sUSA- VI CA Ski | | sUSA- VI CA
Co-op Met hod Yes Yes
Apprenticeship Yes Yes

PURPOSE: The purpose of this programis to prepare students for
enpl oyment as bus, truck and di esel engi ne nechanics (85311641),
di esel nechani cs hel pers (625.684-010), Mbbile heavy equi prent
mechani cs (85314643), construction equi pment mechani cs (620.261-
022), industrial truck mechanics (620.281-050).

The course content will include, but not limted to, the
followi ng: maintaining and repairing diesel engines and

el ectrical systens; reconditioning diesel fuel injection systens;
over haul i ng di esel engines; and perform ng di esel engine
preventi ve mai nt enance.

The course content should also include training in conmunication
| eadershi p, human rel ations and enployability skills; and safe
efficient work practices.

CLUSTER STRUCTURE: This cluster is a planned sequence of two
prograns instruction consisting of one specialization area a
common core and 9 occupational conpletion points. The reconmended
sequence allows students to conplete specified portions of the
program for enploynent or to remain for advanced training. A
student who conpl etes the applicabl e conpetenci es at any
occupational conpletion point nay either continue with the
training programor termnate as an occupati onal conpl eter

It is recoomended that students conplete the core or denobnstrate a
mastery of the performance standards contained in the core before
advanci ng. Diesel Engine Service Specialization is a prerequisite
for the Heavy Equi pnent Mechani c program and the Heavy Duty Truck
and Bus program

The courses after the core may be taken in any sequence. However,
an individual nust take both of the Preventive M ntenance
courses. The Heavy Equi pnent Mechani ¢ Program and the Heavy Duty
Truck and Bus Mechani cs Program nmay be offered at both the
secondary and postsecondary adult vocational (PSAV) |levels. For

t he Heavy Equi prent Mechani cs Program the Diesel Power Train and
Tracks course work may be offered only at the PSAV level. Al of
t he previous course work in the Heavy Equi pnment Mechani cs program
may be offered at both secondary and PSAV | evel s.

Cccupational conpletion points may be reached before the end of a

secondary course. All outcomes nust be conpleted to receive
credit for a Cccupational Conpletion Point (OCP). Listed bel ow
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are the courses that conprise this programwhen offered at the
Secondary Level

8742010 - Diesel Engine Service
8742020 - Diesel Engine Service
8742030 - Diesel Engine Service
8742040 - Diesel Engine Service
8742050 - Diesel Engine Service
8742060 - Diesel Engine Service
8742070 - Diesel Engine Service
8742080 - Diesel Engine Service (150) [240] OCP -
8742090 - Diesel Engine Service (150) [120] OCP -
8742091 - Diesel Engine Service 10 (150) [120] OCP -
8742092 - Diesel Engine Service 11 (150) [120] OCP -
8742093 - Diesel Engine Service 12 (150) [240] OCP -

(150)
(150)
(150) [360] OCP -
(150) [240] OCP -
(150) [120] OCP -
(150) [120] OCP -
(150)

©CO~NOURWNRE
—IoTmm OOW>

The safety guidelines in the student perfornmance standards have
been recommended in the ASE Program Certification Standards for
Medi uni Heavy Truck Techni ci an Trai ni ng Program adm ni stered by
Nat i onal Aut onotive Technici ans Educati on Foundati on ( NATEF).

LABORATORY ACTI VITIES:  assroom Shop, and | aboratory activities
are an integral part of this cluster. These activities include
instruction in the use of safety procedures, tools, equipnent,
material s and processes found in the industry. Equipnment and
supplies should be provided to enhance hands-on experiences for
students in the chosen occupation. A generic equipnment list for
the prograns in this cluster is avail able.

SPECI AL NOTE: Skill sUSA-VICA, Inc. is the appropriate Career and
Techni cal Student Organization (CTSO for providing | eadership
training and for reinforcing specific career and technical skills.
Career and Techni cal Student Organizations, when provided, shal

be an integral part of the career and technical instructiona
program and the activities of such organizations are defined as
part of the curriculumin accordance with Rule 6A-6.065, FAC

The prograns in this cluster may be offered in postsecondary adult
and vocational (PSAV) courses. Vocational credit shall be awarded
to the student on a transcript in accordance with Section 230. 643,
F. S

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 ni num basic-skills
grade levels required for adult vocational students to conplete
this programare: Mathematics 9.0, Language 9.0, Reading 9.0.
These grade-I|evel nunbers correspond to grade-equival ent scores
obt ai ned on one of the state-designated basic-skills exam nations.
If a student does not neet the basic-skills level required for
conpl etion of the program renediati on should be provided
concurrently through Vocational Preparatory Instruction (VPl).

Pl ease refer to the Rule for exenptions.

VWhen a secondary student with a disability is enrolled in a
vocational class with nodifications to the curricul um franework,
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the particul ar outcomes and student perfornmance standards, which
the student must master to earn credit, nust be specified on an
i ndi vi dual basis. The job or jobs for which the student is being
trained should be reflected in the student's desired postschoo
out cone statenent on the Transition |ndividual Educational Plan
(Transition | EP)

SCANS Conpetencies: To acconplish the Secretary's Comn ssion on
Achi evi ng Necessary Skills (SCANS) conpetencies, instructiona
strategies for this cluster must include nmethods that require
students to identify, organize, and use resources appropriately;
to work with each other cooperatively and productively; to acquire
and use information; to understand social, organizational, and
technol ogi cal systens; and to work with a variety of tools and
equi prent. Instructional strategies nmust al so i ncorporate nethods
to i nmprove students' personal qualities and higher-order thinking
skills.

The standard program|length for the Heavy Duty Truck and Bus
programis 1680 hours.

The standard program | ength for Heavy Equi pnrent Mechanics is 1740
hour s.
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The following diagramillustreates the program structure:

HEAVY DUTY TRUCK AND BUS CLUSTER
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July 2001
Fl ori da Departnment of Education
DI ESEL TECHNOLOGY

Program Titl e: Heavy Duty Truck and Bus Mechanic
Secondary PSAV
Pr ogr am Nunber 8742000 | 470605
Cl P Nunber 0647. 060501 0647. 060501
G ade Level 9-12, 30, 31 30, 31
Length 14 Credits 1680 Hours
Certification DI ESEL MECH @ G DI ESEL MECH @ G
Mat h 9
Language 9
Readi ng 9
V. | 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 (360 Hours)
DI ESEL ENG NE MECHANI ¢/ TECHNI CI AN HELPER - | NDUSTRY TI TLE

01.0 Identify shop organization, managenent, and safety
requi renents.

02.0 Denonstrate infection control procedures and practice
general shop safety.

03.0 Identify the basic diesel components and functions.

04.0 Denonstrate the use of basic tools and equi prent.

05.0 Denonstrate workplace conmuni cation skills.

06.0 Apply math skills to diesel technol ogy tasks.

07.0 Apply scientific principles common to diesel technol ogy
operations.

08.0 Denonstrate enployability skills for diesel technol ogy

occupat i ons.
09.0 Identify entrepreneurial opportunities in the diese
technol ogy industry.

10.0 Denpnstrate shop and occupational safety procedures.

11.0 ldentify principles, assenblies, and systens of engine
operation.

12.0 Troubl eshoot and repair engine systens.

13.0 Rebuild a cylinder-head assenbly.

14.0 Renpve and repl ace canshaft assenblies.

15.0 Rebuild a block assenbly.

16.0 Denopnstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B (240 Hours)
DI ESEL ELECTRI CAL AND ELECTRONI CS TECHNI CI AN - | NDUSTRY TI TLE

17.0 Denpnstrate shop and occupational safety procedures.

18.0 ldentify and apply electrical principles related to diese
t echnol ogy.

19.0 ldentify and apply electronic principles related to diesel
t echnol ogy.

20.0 Mintain and repair electrical systens.

21.0 Denonstrate the qualifications for enploynent.
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OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C (120 Hours)
DI ESEL ENG NE PREVENTI VE MAI NTENANCE TECHNI Cl AN - | NDUSTRY TI TLE

22.0 Denonstrate shop and occupational safety procedures.
23.0 Perform engine preventive mai nt enance.
24.0 Denonstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - D (120 Hours)
DI ESEL EQUI PMENT PREVENTI VE MAI NTENANCE TECHNI Cl AN - | NDUSTRY TI TLE

25.0 Denonstrate shop and occupational safety, first aide and
i nfection control procedures.

26.0 Perform equi pnent preventive nmai ntenance.

27.0 Denonstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - E (240 Hours)
DI ESEL BRAKES TECHNI Cl AN - | NDUSTRY Tl TLE

28.0 Denonstrate shop and occupational safety procedures.
29.0 Mintain and repair brake systens.
30.0 Denonstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - F (120 Hours)
DI ESEL HYDRAULI CS TECHNI Cl AN - | NDUSTRY TI TLE

31.0 Denonstrate shop and occupational safety procedures.
32.0 Mintain and repair hydraulic systens.
33.0 Denonstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - G (120 Hours)
DI ESEL HEATI NG AND Al R- CONDI T1 ONI NG TECHNI Cl AN - | NDUSTRY TI TLE

34.0 Denonstrate shop and occupational safety procedures.
35.0 Miintain and repair air-conditioning and heating systens.
36.0 Denonstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - H (120 Hours)
DI ESEL STEERI NG AND SUSPENSI ON TECHNI Cl AN - | NDUSTRY TI TLE

37.0 Denonstrate shop and occupational safety procedures.
38.0 Mintain and repair steering and suspension systens.
39.0 Denonstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - | (240 Hours)
DI ESEL DRI VE TRAIN TECHNI Cl AN - | NDUSTRY TI TLE

40.0 Denonstrate shop and occupational safety procedures.

41.0 Miintain and repair power train systens and conponents.
42.0 Denonstrate the qualifications for enploynent.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - A

DI ESEL ENG NE MECHANI C/ TECHNI CI AN HELPER - | NDUSTRY TI TLE

| DENTI FY SHOP ORGANI ZATI ON, MANAGEMENT, AND SAFETY REQUI REMENTS- -
The student will be able to:

01.01 Identify basic shop organi zati on and managenent regul ations.

01.02 Identify required shop-safety practices.

01.03 Identify and descri be shop-nmai nt enance procedures, including
precautions for handling and storing work-related chem cal s
and hazardous naterials.

DEMONSTRATE | NFECTI ON CONTROL PROCEDURES AND GENERAL SHOP SAFETY-
The student will be able to:

02. 01 Understand how bl oodbor ne pathogens are spread and how to
cl ean contam nati on on environnental surfaces.

02.02 Identify cleaning solutions that will kill the AIDS virus on
envi ronnent al surfaces.

02.03 Practice general shop safety.

| DENTI FY THE BASI C DI ESEL COVPONENTS AND FUNCTI ONS- - The st udent
wll be able to:

03.01 Identify types of bearings and their uses.

03.02 Identify seals, gaskets, and fasteners.

03.03 Identify drive power train conponents and functions.

03.04 Identify threaded fasteners by size, type, thread series,
thread cl asses, material hardness, and compatibility.

DEMONSTRATE THE USE OF BASI C TOOLS AND EQUI PVENT- - The student wil |l
be able to:

04.01 Identify and use the follow ng correctly and safely:
a. Basic hand tools
b. Basic wel ding tools and equi prent
c. Power tools
d. Measuring and precision tools.
04.02 Read a digital multinmeter.

DEMONSTRATE WORKPLACE COVMUNI CATI ON SKI LLS--The student will be
able to:

05.01 Locate information in technical literature, such as a
manuf acturer’s manual, in both print and conputer versions.

05.02 Read, interpret, and apply information fromparts and
servi ce manual s.

05.03 Read and follow witten and oral instructions.

05.04 Read and interpret graphs, charts, diagranms, and tables
commonly used in the diesel technology industry.

05. 05 Answer and ask questions coherently and concisely.

05.06 Use basic keyboardi ng and conputer skills.

05.07 Use industry-rel ated conputer software.

05.08 Interpret technical specification information and di agnose
probl ens, both verbally and in witing.

05.09 Sol ve basic diesel technol ogy problens by conbining
know edge of diesel systems with technical information and
di agnosti c dat a.
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06.

07.

08.

0

0

0

05.10 Conpl ete accurately the required i nformation for journals,
repair orders, invoices, time cards, job sheets, and forns.

05.11 Denonstrate tel ephone and interpersonal conmunication skills
to accurately and courteously exchange information wth
customers, co-worker, and supervisors.

APPLY MATH SKI LLS TO DI ESEL TECHNOLOGY TASKS--The student will be
able to:

06.01 Apply math skills commonly required for performng job
duties in diesel technol ogy occupati ons.

a. Recogni ze, identify, and nake netric conversions.

b. Solve problens for volune, weight, area, circunference
and perinmeter neasurenents for rectangles, squares, and
cyl i nders.

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

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

06.02 Determine the correct purchase price, including sales tax,
for a materials list containing a m nimumof six itens.

06.03 Cal cul ate federal, state, and | ocal taxes.

06.04 Explain industry tine standards, including the use of flat-
rate information.

APPLY SClI ENTI FI C PRI NCl PLES COWON TO DI ESEL TECHNOLOGY
OPERATI ONS- - The student will be able to

07.01 Expl ain nol ecul ar acti on caused by tenperature extrenes,
chem cal reaction, and noisture content.

07.02 Interpret and draw reasonabl e concl usions frominformation
provided in graphs, scales, and gauges.

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

07.04 Read and interpret pressure neasurenment in terns of pounds
per square inch (PSlI), inches of mercury, and kil opasca
(KPA) .

DEMONSTRATE EMPLOYABI LI TY SKI LLS FOR DI ESEL TECHNOLOGY
OCCUPATI ONS- - The student will be able to

08.01 Describe the field of diesel technology, including working
conditions and career opportunities.
08.02 ldentify and denonstrate work habits of successfu
enpl oyees concer ni ng
a. quality of work
b. Wrk hours and schedul e
c. Actions, initiative, teamwrk, dependability, and
responsi bl e deci si on maki ng
d. Self-control, responses to criticism and relationships
wi th custoners and supervisors
e. Time managenent, cost effectiveness, and fair pricing
f. Personal hygi ene, health habits, and professiona
appear ance
g. Driving records, drug-free workplace, and industry
pol i ci es
h. Met hods of changi ng jobs
08. 03 Conduct a job search and identify advanced training
opportunities in diesel technol ogy occupations, including
speci al i zed i ndustry training.
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09.

10.

11.

12.

0

0

0

0

08.04 Cbtain information about different jobs on training and
licensing requirenments, bonding requirenents, equipnent
needs, responsibilities, pay, benefits, work conditions,
ri sks, and opportunities for advancenent.

08.05 Identify informati on and docunents that nmay be required when
applying for a job.

08.06 Conplete a job-application formcorrectly.

08. 07 Denonstrate conpetence in job-interview techniques.

08. 08 Denonstrate know edge of the Florida “Ri ght-to-Know [ aw,
Florida Statutes, Chapter 442.

| DENTI FY ENTREPRENEURI AL OPPORTUNI TI ES I N THE DI ESEL TECHNOLOGY
| NDUSTRY- - The student will be able to:

09. 01 Describe the neani ng of entrepreneurship.

09. 02 Describe the inportance of entrepreneurship to the American
econony.

09. 03 Descri be types of diesel technol ogy busi nesses and list the
advant ages, di sadvantages, and risks of business ownership.

09.04 Identify the necessary personal characteristics of a
successful entrepreneur

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

09. 06 Conpare opportunities for starting a diesel technol ogy
busi ness to other job opportunities in the industry.

DEMONSTRATE SHOP AND OCCUPATI ONAL PROCEDURES- - The student will be
able to:

10.01 Assist in activities and job tasks, in accordance with
| ocal, state, and federal safety and environnenta
regul ati ons.

10.02 ldentify and conply wi th personal and environnmental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent, and the handling, storage, and
di sposal of chemicals and hazardous materi al s.

| DENTI FY PRI NCl PLES, ASSEMBLI ES, AND SYSTEMS OF ENG NE OPERATI ON- -
The student will be able to:

11.01 Explain the basic principles in the operation of the four-
st roke-cycl e di esel engine.

11.02 ldentify engine assenblies and systens.

11.03 Explain the operating principles of two-and four-stroke
cycl e engi nes.

11.04 ldentify the conponents of two-and four-stroke-cycle
engi nes.

11.05 ldentify governor types and explain their operating
princi pl es.

TROUBLESHOOT AND REPAI R ENG NE SYSTEMS--The student will be able
to:

12. 01 Troubl eshoot and repair cooling systens.

12. 02 Troubl eshoot and repair |ubrication systens.

12. 03 Troubl eshoot and repair induction and exhaust systens.

12. 04 Troubl eshoot and repair diesel fuel-injection systens and

conponent s.

a. I nspect for operation and condition of the parts and
systens, including fuel quality and consunption, safety
shut - down devices, circuits, sensors, electronic
governors, and flywheel

b. Prinme and bl eed fuel-injection system

c. Renmove, test, and adjust injectors and nozzles.
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d. Troubl eshoot nechani cal governors.
e. Renove, repair, and replace individual conmponents as
needed.
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13.0 REBU LD A CYLI NDER- HEAD ASSEMBLY--The student will be able to:

14.

15.

16.

0

0

0

13. 01 Di agnose val ve and head probl ens using the visual inspection
nmet hod.

13. 02 Di agnose val ve and head probl ens using the conpression-
tester or cylinder air-pressure nethod.

13. 03 Di agnose val ve and head probl ens using the stethoscope
nmet hod.

13. 04 Di sassenbl e engi nes.

13.05 O ean and inspect the heads for cracks, warpage, and
i nj ector sleeves.

13. 06 I nspect the val ve seat and check for warpage, burns, cracks,
and stemand tip wear.

13. 07 Grinds val ve seats and reface val ves.

13. 08 Check and inspect springs for free height, distortion, and
i nstal |l ed hei ght.

13. 09 Adjust the valve |ash.

REMOVE AND REPLACE CAMSHAFT ASSEMBLI ES--The student will be able
to:

14. 01 Renpve and inspect canshaft bearings and lifters.
14.02 Tinme val ve-drive assenblies.

REBUI LD A BLOCK ASSEMBLY--The student will be able to:

15. 01 Renpve the pistons fromthe rod assenbli es.

15. 02 Measure out-of-round and cylinder taper using a dial bore
gauge or m croneter.

15. 03 Check the piston pins and boss for wear.

15. 04 Measure the piston ring |lands wi dth, out-of-round, and
t aper.

15. 05 Measure the piston ring gap in a cylinder bore.

15.06 Install and fit the piston pins.

15. 07 Check the rod-and-pi ston assenbly alignment.

15. 08 Renpve and repl ace the rod bearings.

15. 09 Hone and cl ean the cylinders.

15.10 Install rings on the pistons.

15. 11 Measure and check the crankshafts with a m croneter.

15. 12 Check the bearing bore with a tel escope gauge.

15. 13 Reassenbl e engi nes using a plastic gauge.

15.14 Install oil seals.

15. 15 Check for end pl ay.

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

16. 01 Denpnstrate the shop organi zati on, managenent, and safety
requi renents for a diesel engine technician

16. 02 Denpnstrate the use of tools and equi pnent required for a
di esel engine technician

16. 03 Denpnstrate workpl ace communi cation skills required by a
di esel engine technician

16. 04 Denpnstrate the application of math and science principles
required for a diesel engine technician’s job tasks.

16. 05 Denpnstrate enployability skills as a di esel engine
t echni ci an.
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OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B

17.

18.

19.

20.

0

0

0

0

DI ESEL ELECTRI CAL AND ELECTRONI CS TECHNI CI AN - | NDUSTRY TI TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

17.01 Assist in activities and job tasks, in accordance with
| ocal, state, and federal safety and environnenta
regul ati ons.

17.02 ldentify and conply wi th personal and environnmental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent, and the handling, storage, and
di sposal of chemicals and hazardous materi al s.

| DENTI FY AND APPLY ELECTRI CAL PRI NCl PLES RELATED TO DI ESEL
TECHNOLOGY- - The student will be able to:

18.01 Explain the nature of electricity.

18. 02 Anal yze electrical circuits.

18. 03 Work problens using Chnis and Kirchoff’s | aws.

18. 04 Expl ain magneti sm and el ectromagneti c induction

18. 05 Explain applications of alternating current (AC).

18.06 Explain principles of direct current (DC) notors and
gener at or s.

18. 07 Explain principles of AC notors.

18.08 Locate and match electrical units by their synmbols on a
Wi ring diagram

18.09 Set up and use voltneters, ammeters, and ohnmeters.

| DENTI FY AND APPLY ELECTRONI C PRI NCl PLES RELATED TO DI ESEL
TECHNOLOGY- - The student will be able to:

19. 01 Explain the principles of diodes and rectifiers.

19.02 Explain the principles of voltage regul ati on and power
supply circuits.

19. 03 Explain the principles of transistors.

19.04 Explain the principles of the silicon-controlled rectifier
(SCR).

19.05 ldentify conmponents of electronic systens and explain their
functi ons.

MAI NTAI N AND REPAI R ELECTRI CAL SYSTEMS- - The student will be able
to:

20.01 Test and service the foll ow ng:
a. Batteries
b. Instruments and gauges
20.02 Test and repair the foll ow ng systens:
a. Starting
b. Charging
c. Ignition
d. Lighting and accessories
20.03 Inspect, renove, clean, and install batteries and cables for
paral | el and/or series hookups.
20.04 Install batteries correctly where two or nore batteries are
used.
20.05 Identify, diagnose, renove and repl ace el ectronic sensors.
20.06 ldentify the methods for testing and repair of electronic
gover nors.
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21.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student wi |l be

able to:

21.01 Denonstrate shop organi zation, managenent, and safety
requi renents for an electrical and el ectronics technician

21.02 Denonstrate the use of tools and equi prent required for an
el ectrical and el ectronics technician

21. 03 Denonstrate workpl ace conmuni cation skills required by an
el ectrical and el ectronics technician

21.04 Denonstrate the application of math and sci ence principles
required for an electrical and el ectronics technician's job
t asks.

21.05 Denonstrate enployability skills as an electrical and
el ectroni cs technician

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C

22.

23.

24,

0

0

0

DI ESEL ENG NE PREVENTI VE MAI NTENANCE TECHNI Cl AN - | NDUSTRY TI TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

22.01 For all preventive maintenance technician activities and job
tasks, in accordance with local, state, and federal safety
and envi ronmental regul ations.

22.02 ldentify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chemnicals and hazardous materi al s.

PERFORM ENG NE PREVENTI VE NMAI NTENANCE- - The student will be able
to:

23.01 Identify the types of preventive maintenance, including oi
anal ysis, required for conponents and systens, according to
manuf act urer and conpany specifications.

23.02 Schedul e preventi ve-mai nt enance inspections at the nles
and/ or tines required by manufacturer and conpany
speci fications.

23.03 Perform preventive-mai nt enance i nspections and record
results according to manufacturer and company
speci fications.

23.04 Denonstrate the ability to renove correctly an oil sanple
for anal ysis.

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

24.01 Denonstrate shop organi zati on, managenent, and safety.

24.02 Denonstrate the use of tools and equi pnment required for a
preventi ve mai ntenance technician

24.03 Denonstrate workpl ace conmuni cation skills required by a
preventive mai ntenance technician

24.04 Denonstrate the application of math and sci ence principl es
required for a preventive maintenance technician' s job
t asks.

24.05 Denonstrate enployability skills as a preventive mai ntenance
t echni ci an.
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OCCUPATI ONAL COVPLETI ON PO NT - DATE CODE - D

25.

26.

27.

0

0

0

DI ESEL EQUI PMENT PREVENTI VE NMAI NTENANCE TECHN CI AN -
I NDUSTRY TI TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

25.01 For all preventive maintenance technician activities and job
tasks, in accordance with local, state, and federal safety
and envi ronmental regul ations.

25.02 Identify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equipnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

PERFORM EQUI PMENT PREVENTI VE MAI NTENANCE- - The student will be able
to:

26.01 Identify the types of preventive maintenance, including oi
anal ysis, required for conponents and systens, according to
manuf act urer and conpany specifications.

26. 02 Schedul e preventi ve-mai nt enance inspections at the niles
and/ or tines required by manufacturer and conpany
speci fications.

26.03 Perform preventive-mai nt enance i nspections and record
results according to manufacturer and company
speci fications, including:

a. Air, parking, and anti-I|ocking brake systens

b. Weel s, bearings, hubs, and tires

c. Heating and air-conditioning conmponents, refrigerants,
and system operations

d. Hydraulic systems, including fluids, filters, lines, and
reservoirs

26.04 Test-drive equipnent, where liability and safety all ow such
tests, and identify needed repairs.

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

27.01 Denonstrate shop organization, managenent, and safety
requi renents for a preventive mai nt enance technician

27.02 Denonstrate the use of tools and equi pnent required for a
preventi ve mai ntenance technician

27.03 Denonstrate workplace communi cation skills required by a
preventi ve mai ntenance technician

27.04 Denonstrate the application of math and science principles
required for a preventive maintenance technician' s job
t asks.

27.05 Denonstrate enployability skills as a preventive
mai nt enance techni ci an.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - E

28.

0

DI ESEL BRAKES TECHNI Cl AN - | NDUSTRY Tl TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

28.01 For all Diesel Brakes Technician activities and job tasks,
in accordance with |local, state, and federal safety and
envi ronnental regul ati ons.
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29.

30.

0

0

28.02 ldentify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chemnicals and hazardous materi al s.

MAI NTAI N AND REPAI R BRAKE SYSTEMS--The student will be able to:

29.01 Explain the principles and identify conponents of hydraulic
brake systens.

29.02 Service and recondition hydraulic brake systens.

29.03 Identify the principles and conponents of the follow ng
brake systens.
a. Ar
b. Par ki ng
c. Anti-Ilocking (ABS)

29. 04 Troubl eshoot brake systens.

29.05 Service and recondition air brake systens.

29.06 Service and adjust air conpressors and governors.

29.07 Service and recondition parking brakes.

29. 08 Troubl eshoot and service hydraulic booster

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

30. 01 Denonstrate shop organi zation, managenent, and safety
requi renents for a brake mai ntenance technician

30.02 Denonstrate the use of tools and equi pnment required for a
brake technician

30. 03 Denonstrate workpl ace conmmuni cation skills required by a
brake technician

30.04 Denonstrate the application of math and sci ence principles
required for a brake technician’ s job tasks.

30.05 Denonstrate enployability skills as a brake technician

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - F

31.

32.

0

0

DI ESEL HYDRAULI CS TECHNI Cl AN - | NDUSTRY TI TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

31.01 For hydraulic technicians activities and job tasks, in
accordance with local, state, and federal safety and
envi ronnental regul ati ons.

31.02 Identify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equipnent; and the handling, storage, and
di sposal of chemnicals and hazardous materi al s.

MAI NTAI N AND REPAI R BRAKE SYSTEM COVPONENTS- - The student will be
able to:

32.01 Explain the basic principles of hydraulics.
32.02 Identify and explain the operating conponents of hydraulic

syst ens.
32.03 Locate and identify hydraulic units by their synbols on a
di agram
32.04 Troubl eshoot hydraulic circuits using test equipnent.
32.05 Maintain hydraulic fluids, filters, lines, and reservoirs.

32.06 Recondition the foll ow ng:
a. Hydraulic punps and notors
b. Control valves
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c. Hydraulic cylinders
d. Hydraulic accessories
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33.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student w |l be

able to:

33.01 Denonstrate shop organi zation, managenent, and safety
requi renents for a hydraulic maintenance technician

33.02 Denonstrate the use of tools and equi prent required for an
hydraul i ¢ technici an.

33. 03 Denonstrate workpl ace conmmuni cation skills required by a
hydraul i ¢ mai nt enance technician

33.04 Denonstrate the application of math and sci ence principl es
required for a hydraulic maintenance technician’s job tasks.

33.05 Denonstrate enployability skills as a hydraulic maintenance
t echni ci an.

COCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - G

34.

35.

36.

0

0

0

DI ESEL HEATI NG AND Al R- CONDI T1 ONI NG TECHNI Cl AN - | NDUSTRY TI TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

34.01 For all heating and air-conditioning technician activities
and job tasks, in accordance with |local, state, and federa
safety and environnmental regul ations.

34.02 Identify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equipnent; and the handling, storage, and
di sposal of chemnicals and hazardous materi al s.

MAI NTAI N AND REPAI R Al R- CONDI TI ONI NG AND HEATI NG SYSTEMS- - The
student will be able to:

35.01 Identify basic heating and air-conditioning conmponents.

35.02 Identify different types of refrigerants.

35.03 Describe EPA requirenments for handling recycled
refrigerants.

35.04 Denonstrate the use of recovery and recl ai msystens.

35.05 Inspect and pressure tests a basic air-conditioning (AC
system

35.06 Inspect, renove, and repl ace conpressor belts.

35.07 Leak-test a basic AC system

35.08 Eval uate and charge a basic AC system using recovery
equi prrent .

35.09 Service AC electrical circuits.

35. 10 Service vacuumcircuits.

35.11 Di agnose basic AC system probl ens.

35.12 Renove and replace conponents in basic AC systens.

35.13 Renove, repair, and replace engine fan clutches and
control s.

35.14 Renove and repl ace bl ower notors.

35.15 Di agnose heater nal functions.

35.16 Renove and replace heater cores, control units, and cables.

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

36. 01 Denonstrate shop organi zation, managenent, and safety
requi renents for a heating and air-conditioning technician

36.02 Denonstrate the use of tools and equi prent required for an
heating and air-conditioning technician

36. 03 Denonstrate workpl ace conmuni cation skills required by a
heating and air-conditioning technician
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36.04 Denonstrate the application of math and sci ence principl es
required for a heating and air-conditioning technician’s job
t asks.

36.05 Denonstrate enployability skills as a preventive mai ntenance
t echni ci an.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - H

37.

38.

39.

0

0

0

DI ESEL STEERI NG AND SUSPENSI ON TECHNI Cl AN - | NDUSTRY TI TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

37.01 For all steering and suspension technician activities and
job tasks, in accordance with local, state, and federa
safety and environnmental regul ations.

37.02 Identify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chemnicals and hazardous materi al s.

MAI NTAI N AND REPAI R STEERI NG AND SUSPENSI ON SYSTEMS- - The st udent
wll be able to:

38.01 Troubl eshoot and repair the foll ow ng:
a. Conventional steering systens
b. Hydraulic steering systens
c. Rear-axle suspensions
d. Front-axle suspensions
e. Fifth wheels
38.02 Service wheels, bearings, hubs, and seals.
38.03 Service tires.
38.03 Align tractors.
38.04 Align trailers.

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

39.01 Denonstrate shop organi zation, managenent, and safety
requi renents for a steering and suspension technician

39.02 Denonstrate the use of tools and equi prent required for an
steering and suspensi on technician

39. 03 Denonstrate workpl ace conmmuni cation skills required by a
steering and suspensi on nmai nt enance techni ci an

39.04 Denonstrate the application of math and sci ence principl es
required for a steering and suspension technician's job
t asks.

39.05 Denonstrate enployability skills as a steering and
suspensi on nmai nt enance techni ci an

COCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - |

40.

0

DI ESEL DRI VE TRAIN TECHNI CI AN - | NDUSTRY TI TLE

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

40.01 For all drive train technician activities and job tasks, in
accordance with local, state, and federal safety and
envi ronnent al regul ati ons.

40.02 Identify and conply with personal and environmental safety
practices associated with clothing, eye protection, hand
tool s, power equipnent; and the handling, storage, and
di sposal of chemi cals and hazardous materi al s.
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41.0 NAI NTAIN AND REPAI R PONER TRAI N SYSTEMS AND COVPONENTS- - The
student will be able to:

41.01 Explain power train operating principles and identify
conponent s.
41. 02 Renove, replace, and adjust clutches.
41. 03 Repair standard transmn ssions.
41. 04 Troubl eshoot power trains.
41.05 Service automatic transm ssions.
41.06 Service and repair differentials.
41.07 Identify and service the foll ow ng:
a. Drivelines
b. Power takeoffs
c. Transfer cases

42. 0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

42. 01 Denonstrate shop organi zati on, managenent, and safety
requirenents for a diesel drive train technician

42. 02 Denonstrate the use of tools and equi pnment required for an
di esel drive train technician

42. 03 Denonstrate workplace conmuni cation skills required by a
di esel drive train technician

42. 04 Denonstrate the application of math and sci ence principles
required for a diesel drive train technician’ s job tasks.

42.05 Denonstrate enployability skills as a diesel drive train
t echni ci an.
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July 2001
FLORI DA DEPARTMENT OF EDUCATI ON
CURRI CULUM FRAMEVDORK

Program Titl e: Heavy Equi pmrent Mechani cs

Qccupati onal Area: I ndustrial Education
PSAV

Pr ogr am Nunber | 470302

Cl P Nunber 0647. 030200
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Certification DI ESEL MECH @ G

OCCUPATI ONAL COVPLETION PONTS A, B, C, D, E, F, G Hw Il have been
conpleted prior to OCP |

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - | (300 hours)

DI ESEL PONER TRAIN TECHNI Cl AN - | NDUSTRY TI TLE

43.0 Denonstrate shop and occupational safety procedures.

44.0 ldentify the requirenents for maintaining and repairing
track systens.

45.0 Mintain and repair power train systens and conponents.

46.0 Troubl eshoot and repair differentials, final drives and
drive lines.

47.0 Denonstrate the qualifications for enploynent.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - |
DI ESEL PONER TRAIN TECHNI Cl AN - | NDUSTRY TI TLE

43.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The student

44,

45,

0

0

wll be able to:

43.01 For all track system and power train technician activities
and job tasks, in accordance with |local, state, and federa
safety and environnmental regul ations.

43.02 Identify and conply with personal and environmental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

| DENTI FY THE REQUI REMENTS FOR MAI NTENANCE AND REPAI RI NG TRACK
SYSTEMS- - The student will be able to:

44.01 Identify types of track system conponents.

44.02 Describe common problens with track systems and conponents.

44. 03 Explain nethods for renmoving, installing, and aligning track
assenbl i es.

44.04 Denonstrate nmethods for maintaining and repairing track
syst ens.

44. 05 Denonstrate nmethods for maintaining track assenblies,
sprockets, bottomrollers, top rollers, and idler

MAI NTAI N AND REPAI R PONER TRAI N SYSTEMS AND COVPONENTS- - The
student will be able to:

45. 01 Troubl e shoot and repair conponents and assenblies of
wi nches, clutches, and transm ssions.

45. 02 Descri be common probl ens of operation of w nches, clutches,
and transmi ssi ons.

45. 03 Renove, replace or rebuild, and adjust transm ssions.
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46.

47.

0

0

45. 04 Renove, replace, and adjust push- and pull-type cl utches.
45. 05 I nspect flywheel surface for wear or cracks.

45. 06 Repl ace pilot and clutch rel ease bearing.

45. 07 Rebuil d and adjust manual transm ssion and |inkage.

MAI NTAI N AND REPAI R DI FFERENTI ALS, FI NAL DRI VES, AND DRI VETRAI NS- -
The student will be able to:

46. 01 Describe procedures to troubl eshoot and repair final drive
assenbl i es.

46. 02 I nspect drive shaft for correct tim ng.

46. 03 Repl ace universal joints.

46.04 Rebuild differential assenbly.

46.05 Overhaul differential

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

47.01 Denonstrate shop organi zati on, managenent, and safety
requirenents for a diesel power train technician

47.02 Denonstrate the use of tools and equi pnment required for an
el ectrical and el ectronics technician

47. 03 Denonstrate workplace conmuni cation skills required by a
di esel power train technician

47.04 Denonstrate the application of math and sci ence principles
required for a diesel power train technician’ s job tasks.

47.05 Denonstrate enployability skills as a diesel power train
t echni ci an.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 1
Cour se Nunber: 8742010

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

01.0 | DENTIFY SHOP ORGANI ZATI ON, MANAGEMENT, AND SAFETY REQUI REMENTS- -
The student will be able to:

01.01 Identify basic shop organi zati on and managenent regul ations.

01.02 Identify required shop-safety practices.

01.03 Identify and descri be shop-nmai nt enance procedures, including
precautions for handling and storing work-related chem cal s
and hazardous naterial s.

02.0 DEMONSTRATE | NFECTI ON CONTROL PROCEDURES AND GENERAL SHOP SAFETY-
The student will be able to:

02. 01 Understand how bl oodbor ne pathogens are spread and how to
cl ean contam nati on on environnental surfaces.

02.02 Identify cleaning solutions that will kill the AIDS virus on
envi ronnent al surfaces.

02.03 Practice general shop safety.

03.0 | DENTIFY THE BASI C DI ESEL COVMPONENTS AND FUNCTI ONS- - The st udent
wll be able to:

03.01 Identify types of bearings and their uses.

03.02 Identify seals, gaskets, and fasteners.

03.03 Identify drive power train conponents and functions.

03.04 Identify threaded fasteners by size, type, thread series,
thread cl asses, material hardness, and compatibility.

04.0 DEMONSTRATE THE USE OF BASI C TOOLS AND EQUI PMENT- - The student will
be able to:

04.01 Identify and use the follow ng correctly and safely:
a. Basic hand tools
b. Basic wel ding tools and equi prent
c. Power tools
d. Measuring and precision tools.
04.02 Read a digital multinmeter.

05.0 DEMONSTRATE WORKPLACE COVMUNI CATI ON SKILLS--The student will be

abl e to:
05.01 Locate information in technical literature, such as a
manuf acturer’s manual, in both print and conputer versions.

05.02 Read, interpret, and apply information fromparts and
servi ce manual s.
05.03 Read and follow witten and oral instructions.
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06.

07.

08.

0

0

0

05.

05.

10

11

Read and interpret graphs, charts, diagrans, and tables
commonly used in the diesel technology industry.

Answer and ask questions coherently and conci sely.

Use basi ¢ keyboardi ng and conputer skills.

Use industry-rel ated conputer software.

Interpret technical specification information and di agnose
probl ens, both verbally and in witing.

Sol ve basic di esel technol ogy problens by conbini ng

know edge of diesel systems with technical information and
di agnosti c dat a.

Conpl ete accurately the required information for journals,
repair orders, invoices, time cards, job sheets, and forns.
Denonstrate tel ephone and interpersonal conmmunication skills
to accurately and courteously exchange information wth
customers, co-worker, and supervisors.

APPLY MATH SKILLS TO DI ESEL TECHNOLOGY TASKS--The student w Il be

able to:

06.

06.

06.
06.

APPLY

01

02

03
04

Apply math skills comonly required for performng job

duties in diesel technol ogy occupati ons.

a. Recogni ze, identify, and nake netric conversions.

b. Solve problens for volune, weight, area, circunference
and perinmeter neasurenents for rectangles, squares, and
cyl i nders.

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

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

Determ ne the correct purchase price, including sales tax,

for a materials list containing a m nimumof six itens.

Cal cul ate federal, state, and |ocal taxes.

Expl ain industry tinme standards, including the use of flat-

rate information.

SCI ENTI FI C PRI NCI PLES COWON TO DI ESEL  TECHNOLOGY

OPERATI ONS- - The student will be able to

07.01 Expl ain nol ecul ar action caused by tenperature extrenes,

07.

07.

07.

02

03

04

chem cal reaction, and noisture content.

Interpret and draw reasonabl e concl usions frominformation
provided in graphs, scales, and gauges.

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

Read and interpret pressure neasurenent in terns of pounds
per square inch (PSlI), inches of mercury, and kil opasca
(KPA) .

DEMONSTRATE EMPLOYABI LI TY SKILLS FOR DI ESEL TECHNOLOGY

OCCUPATI ONS- - The student will be able to

08.01 Describe the field of diesel technology, including working

08.

02

conditions and career opportunities.
Identify and denonstrate work habits of successfu

enpl oyees concer ni ng

a. Quality of work

b. Work hours and schedul e

c. Actions, initiative, teamwrk, dependability, and
responsi bl e deci si on maki ng

d. Self-control, responses to criticism and relationships
wi th custoners and supervisors

e. Time managenent, cost effectiveness, and fair pricing
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09.

0

08.

08.

08.

08.
08.
08.

03

04

05

06
07
08

f. Personal hygiene, health habits, and professiona
appear ance

g. Driving records, drug-free workplace, and industry
pol i ci es

h. Met hods of changi ng jobs

Conduct a job search and identify advanced traini ng

opportunities in diesel technol ogy occupations, including

speci al i zed i ndustry training.

ot ain i nformati on about different jobs on training and

licensing requirenments, bonding requirenents, equipnent

needs, responsibilities, pay, benefits, work conditions,

ri sks, and opportunities for advancenent.

Identify informati on and docunents that may be required when

applying for a job.

Conpl ete a job-application formcorrectly.

Denonstrate conpetence in job-interview techniques.

Denonstrate know edge of the Florida “Right-to-Know | aw,

Florida Statutes, Chapter 442.

| DENTI FY ENTREPRENEURI AL CPPORTUNI TI ES IN THE DI ESEL TECHNOLOGY

09.
09.

09.

09.

09.

09.

01
02

03

04

05

06

| NDUSTRY- - The student will be able to:

Descri be the neani ng of entrepreneurship.

Descri be the inportance of entrepreneurship to the American
econony.

Descri be types of diesel technol ogy businesses and list the
advant ages, di sadvantages, and risks of business ownership.
Identify the necessary personal characteristics of a
successful entrepreneur

Identify the business skills needed to operate a snal

busi ness efficiently and effectively.

Conpare opportunities for starting a diesel technol ogy

busi ness to other job opportunities in the industry.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 2
Cour se Nunber: 8742020

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

10. 0 DEMONSTRATE SHOP AND OCCUPATI ONAL PROCEDURES- - The student will be
able to:

10.01 Assist in activities and job tasks, in accordance with
| ocal, state, and federal safety and environnenta
regul ati ons.

10.02 ldentify and conply wi th personal and environnmental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent, and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

11. 0 | DENTI FY PRI NCl PLES, ASSEMBLIES, AND SYSTEMS OF ENG NE OPERATI ON- -
The student will be able to:

11.01 Explain the basic principles in the operation of the four-
st roke-cycl e di esel engine.

11.02 ldentify engi ne assenblies and systens.

11.03 Explain the operating principles of two-and four-stroke
cycl e engi nes.

11.04 ldentify the conponents of two-and four-stroke-cycle
engi nes.

11.05 ldentify governor types and explain their operating
princi pl es.

12. 0 TROUBLESHOOT AND REPAI R ENG NE SYSTEMS--The student will be able
to:

12. 01 Troubl eshoot and repair cooling systens.

12. 02 Troubl eshoot and repair |ubrication systens.

12. 03 Troubl eshoot and repair induction and exhaust systens.

12. 04 Troubl eshoot and repair diesel fuel-injection systens and

conponent s.

a. Inspect for operation and condition of the parts and
systens, including fuel quality and consunption, safety
shut - down devices, circuits, sensors, electronic
governors, and flywheel
Prime and bl eed fuel -injection system
Renove, test, and adjust injectors and nozzles.

Tr oubl eshoot mechani cal governors.
Renove, repair, and replace individual conponents as
needed.

Paoo
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 3
Cour se Nunber: 8742030

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
t he di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

13.0 REBU LD A CYLI NDER- HEAD ASSEMBLY--The student will be able to:

13. 01 Di agnose val ve and head probl ens using the visual inspection
nmet hod.

13. 02 Di agnose val ve and head probl ens using the conpression-
tester or cylinder air-pressure nethod.

13. 03 Di agnose val ve and head probl ens using the stethoscope
nmet hod.

13. 04 Di sassenbl e engi nes.

13.05 O ean and inspect the heads for cracks, warpage, and
i nj ector sleeves.

13. 06 I nspect the val ve seat and check for warpage, burns, cracks,
and stemand tip wear.

13. 07 Gind val ve seats and reface val ves.

13. 08 Check and inspect springs for free height, distortion, and
i nstal |l ed hei ght.

13. 09 Adjust the valve |ash.

14.0 REMOVE AND REPLACE CAMBHAFT ASSEMBLI ES--The student will be able
to:

14. 01 Renpve and inspect canshaft bearings and lifters.
14.02 Tinme val ve-drive assenblies.

15.0 REBU LD A BLOCK ASSEMBLY--The student will be able to:

15. 01 Renpve the pistons fromthe rod assenbli es.

15. 02 Measure out-of-round and cylinder taper using a dial bore
gauge or m croneter.

15. 03 Check the piston pins and boss for wear.

15. 04 Measure the piston ring |lands wi dth, out-of-round, and
t aper.

15. 05 Measure the piston ring gap in a cylinder bore.

15.06 Install and fit the piston pins.

15. 07 Check the rod-and-piston assenbly alignment.

15. 08 Renpve and repl ace the rod beari ngs.

15. 09 Hone and cl ean the cylinders.

15.10 Install rings on the pistons.

15. 11 Measure and check the crankshafts with a m croneter.

15. 12 Check the bearing bore with a tel escope gauge.

15. 13 Reassenbl e engi nes using a plastic gauge.

15.14 Install oil seals.

15. 15 Check for end pl ay.

998



16.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student w |l be

able to:

16. 01

16. 02

16. 03

16. 04

16. 05

Denonstrate the shop organi zation, managenent, and safety
requi renents for a diesel engine technician

Denonstrate the use of tools and equi pnent required for a
di esel engine technician

Denonstrate workpl ace comunication skills required by a
di esel engine technician

Denonstrate the application of math and science principles
required for a diesel engine technician’s job tasks.
Denonstrate enployability skills as a diesel engine

t echni ci an.

999



July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 4
Cour se Nunber: 8742040

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

17.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

17.01 Assist in activities and job tasks, in accordance with
| ocal, state, and federal safety and environnenta
regul ati ons.

17.02 ldentify and conply wi th personal and environnmental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent, and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

18.0 | DENTIFY AND APPLY ELECTRI CAL PRI NCl PLES RELATED TO DI ESEL
TECHNOLOGY- - The student will be able to:

18.01 Explain the nature of electricity.

18. 02 Anal yze electrical circuits.

18.03 Work problens using Chnis and Kirchoff’s | aws.

18. 04 Expl ain magneti sm and el ectromagneti c induction

18. 05 Explain applications of alternating current (AC).

18.06 Explain principles of direct current (DC) notors and
gener at or s.

18. 07 Explain principles of AC notors.

18.08 Locate and match electrical units by their synmbols on a
Wi ring diagram

18.09 Set up and use voltneters, ammeters, and ohnmeters.

19.0 | DENTIFY AND APPLY ELECTRONI C PRI NCl PLES RELATED TO DI ESEL
TECHNOLOGY- - The student will be able to:

19. 01 Explain the principles of diodes and rectifiers.

19. 02 Explain the principles of voltage regul ati on and power
supply circuits.

19. 03 Explain the principles of transistors.

19.04 Explain the principles of the silicon-controlled rectifier
(SCR) .

19.05 ldentify conmponents of electronic systens and explain their
functi ons.

20.0 MAI NTAIN AND REPAI R ELECTRI CAL SYSTEMS- - The student will be able
to:

20.01 Test and service the foll ow ng:
a. Batteries
b. Instruments and gauges

20.02 Test and repair the foll ow ng systens:
a. Starting
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21.

0

20.

20.

20.
20.

03

04

05
06

b. Charging

c. Ignition

d. Lighting and accessories

I nspect, renove, clean, and install batteries and cables for
paral | el and/or series hookups.

Install batteries correctly where two or nore batteries are
used.

Identify, diagnose, renove and replace el ectronic sensors.
Identify the nethods for testing and repair of electronic
gover nors.

DEMONSTRATE THE QUALI FI CATI ONS FOR EVMPLOYMENT- - The student will be

able to:

21.01 Denonstrate shop organi zation, managenent, and safety
requi renents for an electrical and el ectronics technician

21.02 Denonstrate the use of tools and equi prent required for an
el ectrical and el ectronics technician

21. 03 Denonstrate workpl ace conmuni cation skills required by an
el ectrical and el ectronics technician

21.04 Denonstrate the application of math and sci ence principles
required for an electrical and el ectronics technician's job
t asks.

21.05 Denonstrate enployability skills as an electrical and

el ectroni cs technician
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 5
Cour se Nunber: 8742050

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

22.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PRCOCEDURES- - The st udent
wll be able to:

22.01 For all preventive maintenance technician activities and job
tasks, in accordance with local, state, and federal safety
and envi ronmental regul ations.

22.02 ldentify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

23.0 PERFORM ENG NE PREVENTI VE MAI NTENANCE- - The student will be able
to:

23.01 Identify the types of preventive maintenance, including oi
anal ysis, required for conponents and systens, according to
manuf act urer and conpany specifications.

23.02 Schedul e preventi ve-mai nt enance inspections at the nles
and/ or tines required by manufacturer and conpany
speci fications.

23.03 Perform preventive-mai nt enance i nspections and record
results according to manufacturer and company
speci fications.

23.04 Denonstrate the ability to renove correctly an oil sanple
for anal ysis.

24.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

24.01 Denonstrate shop organi zati on, managenent, and safety.

24.02 Denonstrate the use of tools and equi pnment required for a
preventi ve mai ntenance technician

24. 03 Denonstrate workpl ace conmuni cation skills required by a
preventi ve mai ntenance technician

24.04 Denonstrate the application of math and sci ence principles
required for a preventive maintenance technician' s job
t asks.

24.05 Denonstrate enployability skills as a preventive mai ntenance
t echni ci an.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 6
Cour se Nunber: 8742060

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

25.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PRCOCEDURES- - The st udent
wll be able to:

25.01 For all preventive maintenance technician activities and job
tasks, in accordance with local, state, and federal safety
and envi ronmental regul ations.

25.02 ldentify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

26.0 PERFORM EQUI PVENT PREVENTI VE NMAI NTENANCE- - The student will be able
to:

26.01 Identify the types of preventive maintenance, including oi
anal ysis, required for conponents and systens, according to
manuf act urer and conpany specifications.

26. 02 Schedul e preventi ve-mai ntenance inspections at the nles
and/ or tines required by manufacturer and conpany
speci fications.

26.03 Perform preventive-mai nt enance i nspections and record
results according to manufacturer and company
speci fications, including:

a. Air, parking, and anti-I|ocking brake systens

b. Weel s, bearings, hubs, and tires

c. Heating and air-conditioning components, refrigerants,
and system operations

d. Hydraulic systenms, including fluids, filters, lines, and
reservoirs

26.04 Test-drive equipnent, where liability and safety all ow such
tests, and identify needed repairs.

27.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

27.01 Denonstrate shop organization, managenent, and safety
requi renents for a preventive mai nt enance technician

27.02 Denonstrate the use of tools and equi pnent required for a
preventi ve mai ntenance technician

27.03 Denonstrate workplace comruni cation skills required by a
preventi ve mai ntenance technician

27.04 Denonstrate the application of math and science principles
required for a preventive maintenance technician' s job
t asks.

27.05 Denonstrate enployability skills as a preventive
mai nt enance techni ci an.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 7
Cour se Nunber: 8742070

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

28.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PRCOCEDURES- - The st udent
wll be able to:

28.01 For all Diesel Brakes Technician activities and job tasks,
in accordance with |local, state, and federal safety and
envi ronnent al regul ati ons.

28.02 ldentify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

29.0 MAINTAIN AND REPAI R BRAKE SYSTEMS--The student will be able to:

29.01 Explain the principles and identify conponents of hydraulic
brake systens.

29.02 Service and recondition hydraulic brake systens.

29.03 Identify the principles and conponents of the follow ng
brake systens.
a. Ar
b. Par ki ng
c. Anti-Ilocking (ABS)

29. 04 Troubl eshoot brake systens.

29.05 Service and recondition air brake systens.

29.06 Service and adjust air conpressors and governors.

29.07 Service and recondition parking brakes.

29. 08 Troubl eshoot and service hydraulic booster

30.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

30. 01 Denonstrate shop organi zation, managenent, and safety
requi renents for a brake mai ntenance technician

30.02 Denonstrate the use of tools and equi prent required for an
brake technician

30. 03 Denonstrate workpl ace conmuni cation skills required by a
brake technician

30.04 Denonstrate the application of math and sci ence principles
required for a brake technician’ s job tasks.

30.05 Denonstrate enployability skills as a brake technician
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STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 8
Cour se Nunber: 8742080

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

31.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PRCOCEDURES- - The st udent
wll be able to:

31.01 For hydraulic technicians activities and job tasks, in
accordance with local, state, and federal safety and
envi ronnent al regul ati ons.

31.02 Identify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

32.0 MAINTAIN AND REPAI R BRAKE SYSTEM COVPONENTS- - The student will be
able to:

32.01 Explain the basic principles of hydraulics.

32.02 Identify and explain the operating conponents of hydraulic
syst ens.

32.03 Locate and identify hydraulic units by their synbols on a
di agr am
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 9
Cour se Nunber: 8742090

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

32.04 Troubl eshoot hydraulic circuits using test equipnent.
32.05 Maintain hydraulic fluids, filters, lines, and reservoirs.
32.06 Recondition the foll ow ng:

a. Hydraulic punps and notors

b. Control valves

c. Hydraulic cylinders

d. Hydraulic accessories

33.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

33.01 Denonstrate shop organi zation, managenent, and safety
requi renents for a hydraulic maintenance technician

33.02 Denonstrate the use of tools and equi prent required for an
hydraul i ¢ techni ci an.

33. 03 Denonstrate workpl ace conmmuni cation skills required by a
hydraul i ¢ mai nt enance technician

33.04 Denonstrate the application of math and sci ence principles
required for a hydraulic maintenance technician’s job tasks.

33.05 Denonstrate enployability skills as a hydraulic maintenance
t echni ci an.
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STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 10
Cour se Nunber: 8742091

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to

34.

35.

36.

0

0

0

the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenment, and safety
procedures; using tools and equi pnent; denonstrating workpl ace
conmmuni cation skills; applying math and science to diese
technol ogy operations; and identifying basic enployability and
entrepreneurial skills.

DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

34.01 For all heating and air-conditioning technician activities
and job tasks, in accordance with |local, state, and federa
safety and environnmental regul ations.

34.02 Identify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chemicals and hazardous materi al s.

MAI NTAI N AND REPAI R Al R- CONDI TI ONI NG AND HEATI NG SYSTEMS- - The
student will be able to:

35.01 Identify basic heating and air-conditioning conmponents.

35.02 Identify different types of refrigerants.

35.03 Describe EPA requirenments for handling recycled
refrigerants.

35.04 Denonstrate the use of recovery and recl ai msystens.

35.05 Inspect and pressure tests a basic air-conditioning (AC
system

35.06 Inspect, renove, and repl ace conpressor belts.

35.07 Leak-test a basic AC system

35.08 Eval uate and charge a basic AC system using recovery
equi prrent .

35.09 Service AC electrical circuits.

35. 10 Service vacuumcircuits.

35.11 Di agnose basic AC system probl ens.

35.12 Renove and replace conponents in basic AC systens.

35.13 Renove, repair, and replace engine fan clutches and
control s.

35.14 Renove and repl ace bl ower notors.

35.15 Di agnose heater nal functions.

35.16 Renove and replace heater cores, control units, and cables.

DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

36. 01 Denonstrate shop organi zation, managenent, and safety
requi renents for a heating and air-conditioning technician

36.02 Denonstrate the use of tools and equi prent required for an
heating and air-conditioning technician

36. 03 Denonstrate workpl ace conmuni cation skills required by a
heating and air-conditioning technician
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36.04 Denonstrate the application of math and sci ence principl es
required for a heating and air-conditioning technician’s job

t asks.
36.05 Denonstrate enployability skills as a preventive mai ntenance

t echni ci an.
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STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 11
Cour se Nunber: 8742092

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

37.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PRCOCEDURES- - The st udent
wll be able to:

37.01 For all steering and suspension technician activities and
job tasks, in accordance with local, state, and federa
safety and environnmental regul ations.

37.02 Identify and conply with personal and environnental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

38.0 MAINTAIN AND REPAI R STEERI NG AND SUSPENSI ON SYSTEMS- - The st udent
wll be able to:

38.01 Troubl eshoot and repair the follow ng:
a. Conventional steering systens
b. Hydraulic steering systens
c. Rear-axl e suspensions
d. Front-axle suspensions
e. Fifth wheels
38.02 Service wheels, bearings, hubs, and seals.
38.03 Service tires.
38.03 Align tractors.
38.04 Align trailers.

39.0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

39.01 Denonstrate shop organi zation, managenent, and safety
requi renents for a steering and suspension technician

39.02 Denonstrate the use of tools and equi prent required for an
steering and suspension technician

39. 03 Denonstrate workpl ace conmuni cation skills required by a
steering and suspensi on mai nt enance techni ci an

39.04 Denonstrate the application of math and sci ence principl es
required for a steering and suspension technician's job
t asks.

39.05 Denonstrate enployability skills as a steering and
suspensi on nmai nt enance techni ci an
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STUDENT PERFORMANCE STANDARDS

Qccupati onal Area: I ndustrial Education
Program Titl e: Heavy Duty Truck and Bus
Course Title: Di esel Engine Service 12
Cour se Nunber: 8742093

Course Credit: 1

The purpose of this course is to devel op the conpetencies essential to
the di esel technology industry. These conpetencies include
denonstrating shop organi zati on, managenent, and safety procedures;
using tools and equi prent; denonstrating workpl ace comuni cation skills;
appl ying math and science to diesel technol ogy operations; and

i dentifying basic enployability and entrepreneurial skills.

40.0 DEMONSTRATE SHOP AND OCCUPATI ONAL SAFETY PROCEDURES- - The st udent
wll be able to:

40.01 For all drive train technician activities and job tasks, in
accordance with local, state, and federal safety and
envi ronnent al regul ati ons.

40.02 Identify and conply with personal and environmental safety
practices associated with clothing, eye protection, hand
tool s, power equi pnent; and the handling, storage, and
di sposal of chenicals and hazardous materi al s.

41.0 NAI NTAIN AND REPAI R PONER TRAI N SYSTEMS AND COVPONENTS- - The
student will be able to:

41.01 Explain power train operating principles and identify
conponent s.
41. 02 Renove, replace, and adjust clutches.
41. 03 Repair standard transmni ssions.
41. 04 Troubl eshoot power trains.
41.05 Service automatic transm ssions.
41.06 Service and repair differentials.
41.07 Identify and service the foll ow ng:
a. Drivelines
b. Power takeoffs
c. Transfer cases

42. 0 DEMONSTRATE THE QUALI FI CATI ONS FOR EMPLOYMENT- - The student will be
able to:

42.01 Denonstrate shop organi zati on, managenent, and safety
requirenents for a diesel drive train technician

42. 02 Denonstrate the use of tools and equi pnment required for an
di esel drive train technician

42. 03 Denonstrate workplace conmuni cation skills required by a
di esel drive train technician

42. 04 Denonstrate the application of math and sci ence principles
required for a diesel drive train technician’s job tasks.

42.05 Denonstrate enployability skills as a diesel drive train
t echni ci an.
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PUNCHES
pin, 3/16” - 3/8”
starter, 3/16” - 3/8”
al i gni ng set
brass
center
safety gl asses (per OSHA requirenents)
scraper, 1" wide or |arger
screwdri ver
bl ade-type (17, 6”7, 97, 12", offset)
Phillips (1" - #1, #2; 6" - #1, #2; 12" - #3)
Pozidriv offset (67, 127)
Torx set (T-15, T-20, T-25, T-30)
socket set, 1/4” drive
3/16” - 5/8" U.S. standard depth
3/16” - 5/8" U.S. deep
4 m- 14 m U. S. netric standard depth
4 m- 14 m U. S. netric deep
extensions: short, nedium |ong
rat chet handl e
uni versal joint
socket set, 3/8” drive
1/4” -7/8" U S. standard depth (12 point)
/4" - 7/8" U S. deep
8 mMmm - 19 mmnetric standard depth (6 point)
8 mMm - 19 mmnetric deep (6 point)
br eaker bar
extensions: short, nedium and |ong
ratchet handl e
uni versal joint
socket set, 1/2” drive
3/8" - 1 and 1/8” shallow, inpact or chrone
7/16” - 1 and 1/8” deep, inpact or chrome
10 mm - 32 mm shal | ow, inpact or chrone
10 mm - 32 mm deep, inpact or chrone
br eaker bar
extensions: short, nedium and | ong
ratchet handl e
uni versal joint
tape nmeasure (12')
tire depth gauge
tire pressure gauge, truck
t ool box
Wi re brush

GENERAL LAB/ SHOP EQUI PMENT

The tools and equi pnent on this list are used in general |ab/shop work,
but are not generally considered to be individual hand tools.

adj ust abl e wenches (up to 18”)

air bl ow gun, rubber tip (per OSHA requirenents)

air jacks (bottle style)

air ratchet wench: 3/8” drive with socket set, standard and netric
arc wel der

axl e stands (10-ton m ni mum

belt tension gauge

cl eani ng tank

conbi nati on wench sets:

3/8" - 1" and 1/2”; 6 nm- 24 mm
3/8" - 3/4" offset (optional)
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7 mm- 15 mmoffset (optional)

conput er scan tool, hand-held: on-board diagnostics |evel |

- troubl e-code conpl ai nt (reconmended)
cool ant conditioner test kit
cool ing system pressure tester
creepers
dial caliper, standard and netric
di al indicator set, nagnetic base
drai n pan
drill, 3/8" and 1/2" variable speed, reversible
drill bits, 1/16” - 1/2"
easy outs (1 set)
feel er gauge, bl ade-type (.005” and .005 - .070 nm
filter wenches, small and | arge
fin conb
floor jack (10 ton)
funnel s
gear oil dispenser
grease gun
grinder, bench: 8" m nimm
hamer s
48 oz. ball peen
24 o0z. brass
12 oz. hand sl edge
hydraulic press with adapters (50-100 ton)
i npact wenches, 1/2”, 3/4”, and 1” drives with sockets
i mpact universal joints, 3/8" and 1/2”
lifting chains

lifting eyes
m cronet er set
standard (0" - -6")
metric (O nm- 150 mm
m cr omet er

inside (0" - 67)

depth mcronmeter (0" - 67)
oi | can, pump-type
oxyacet yl ene system

pliers
snap-ring--internal and externa
wheel wei ght

portabl e crane
porto power (10-on m ni num
pressure gauge, (0 - 300 psi and 0 - 3000 psi)
pry bar set
pul l ers, two-jaw set and three-jaw set
pyr omnet er
refractoneter, antifreeze tester
seal puller
spring scale
socket set
3/4” drive

Allen drivers, standard 3/16” - 1/2" and netric 4 nm -

axl e nut
crow feet, standard and netric
Torx drivers, T-15 through T-55
sol dering gun
tap and die set, standard and netric
t her nonet er
t hread chaser set
tire valve core renover
torque wench
3/8" drive, 0 - 100 Ib. ft. and O - 150 I b. in.
1/2" drive (0 - 250 Ib. ft.)
3/4” drive (up to 600 Ib. ft.)
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transm ssi on jack

truck tire chuck

tubing cutter/flaring set
vacuum gauge

wheel chocks

wheel dolly

SPECI ALTY TOOLS AND EQUI PVENT

This section covers the tools and equi prent a | ab/shop shoul d have for
training in any given specialty area. This equipnment is specialized and
it must be available in the | ab/shop. No specific type or brand nanes
are identified because they will vary in each local situation

Note: Al shops are assuned to have an air conpressor, air hoses,
adequate el ectrical capability, fender covers, seat covers, and work
benches with vises.

BRAKES
beari ng packer
bearing race installer
brake adjusting gauge
brake bl eeder
brake rotor (disc) gauge
brake shoe retaining spring too
brake spring tool, air, hydraulic type
di sc caliper tool for conpressing caliper pistons
drum br ake gauge
seal installers
seal ring installers
sl ack adjuster index tool (tenplate)

DRI VE TRAI N
aligning studs, 3/8", 1/2", and 5/8”
axl e-stud cone pliers
blind hole puller
clutch adjusting tool, double disc
drive pinion nut sockets, 3/4”
protractor, angle finder
u-joint puller
yoke pul | er

ELECTRI CAL/ ELECTRONI C SYSTENMS
battery charger, 50-anmp m ni num
battery term nal adapters
conponent junper wre set
i nductive ameter, clanp-on
i nstrument gauge tester
j unper cabl e set
starting and charging battery-load tester, 1,000 anp m ni mum
termnal repair kits
Wi ring diagrans

ENG NE TOOLS
bal | and hol e gauges
cam bearing renover/installer
di al bore gauge
di esel conpressi on gauge
engi ne pre-oilier
engi ne stands
fuel -injection nozzl e pop-tester
fuel -site gauge
har moni ¢ bal ance pul |l er
i njector renoval tool (s)
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[ift t-handles

liner installer, universa
[iner puller

manomnet er, water

preci sion strai ght edge
protrusi on gauge, cylinder liner height
radi us gauge set

ri ng conpressor

ri ng expander(s)

rod bolt protectors

sl ack tube or nagnetic gauge
soft jaw vise

val ve spring conpressor

val ve spring tester

GAS ENG NE TOOLS

conpr essi on gauge

EFl pressure gauge with adapters

four gas exhaust anal yzer, bar 90 certified

fuel injector cleaner

| BM PC- compati bl e di agnostic/information term nal and/or engine
anal yzer with scope

i njector pulse tester (NOD light)

magnetic timng nmeter or inductive pick-up timng Iight

oxygen sensor socket

spark plug boot (wire) renover

spark plug socket

spark plug thread tap

HEATI NG AND Al R- CONDI TI ONI NG
A/ Crepair unit
adapters
circuit testers
di spenser val ves
hoses
| eak detector
pul | ers
r at chet
renmovers
speci al feel er gauges
t her monet er
vacuum punp, portable
A/ C clutch pullers
chargi ng adapter kit*
charging station or weight scal es and heat bl anket
conpressor oil dipstick
gl oves

hal ogen | eak detector (for CFCs and HFCs)*
heat er hose cl anp-off too

i nsul ation tape for expansion val ves
mani f ol d gauge set*

measuring cup

orifice tube renover

recovery and recycling equipnent with two storage cylinders
refrigerant oi

spring-1ock coupl er renover

truck A/C manual : general service

val ve-core repl acenent too

PREVENTI VE MAI NTENANCE TOOLS
seven-way trailer cord tester
st opwat ch
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truck mai ntenance inspection checkli st

SUSPENSI ON AND STEERI NG
air hamer with chisels
al i gnment equi prent (mninumto performtasks)
drag |ink and shock tool
flow nmeter, power steering
pi tman arm pul | er

tape nmeasure (50')
tools, those required to check tandem al i gnnment

wheel bal ance, or neans by which to determ ne out-of-bal ance

* Method for renoving asbestos contanination (parts cleaner) neeting
EPA st andar ds

* The ean Air Act requires separate A/ C equi pnment to service
vehicles with Refrigerant HFC 134a.
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