0647. 0303CL July 2001
Fl ori da Departnment of Education
CLUSTER CURRI CULUM FRAMEWORK

Cluster Title: I ndustrial Machi nery Mi ntenance Technol ogy
Cluster Type: Job Preparatory

Occupati onal Area: I ndustrial Education

Conponent s One Core, Two Prograns, Four Cccupationa

Conpl eti on Poi nts

Secondary PSAV
Grade Level 9-12, 30, 31 30, 31
Facility Code 203 203
CTSO Ski I | sUSA- VI CA Ski I | sUSA- VI CA
Co- op Met hod Yes Yes
Apprenticeship Yes Yes

l. PURPOSE: The purpose of the prograns in this cluster is to
prepare students for enploynent or advanced training in the
i ndustri al - machi nery mai nt enance-technol ogy i ndustry.

This cluster of prograns focuses on broad, transferable skills,
stresses the understanding of all aspects of the industrial-
machi nery mai ntenance-technol ogy i ndustry, and denobnstrates

el enments of the industry such as planni ng, managenent, finance,
techni cal and production skills, underlying principles of
technol ogy, | abor issues, comunity issues, and health, safety,
and environnmental issues.

. PROGRAM STRUCTURE: This cluster is a planned sequence of
i nstruction consisting of two prograns with one common core and
four occupational conpletion points. The recomended sequence
al l ows students to conplete specified portions of the program for
enpl oynment or to remain for advanced training. A student who
conpl etes the applicabl e conpetencies at any occupationa
conpl etion point may either continue with the training program or
term nate as an occupati onal conpleter

It is reconmended that students conplete the core or denonstrate a
mastery of the student performance standards contained in the core
bef ore advancing to the course(s) in the next |evel of either of
the two prograns, MIlwight or Industrial Machinery Miintenance
and Repair Specialist.
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The following diagramillustrates the prograrm

| NDUSTRI AL MACHI NERY MAI NTENANCE TECHNOLOGY CLUSTER

CCP C
M1 wight

M LLWRIGHT 7, 8, 9

(450 Hours/3 Credits)

OoCP C

I ndustrial Mintenance
Speci al i st

Industry Title

| NDUSTRI AL VAl NTENANCE
7, 8, 9

(450 Hours/3 Credits)

MACHI NERY MAI NTENANCE
4, 5, 6

(450 Hours/3 Credits)

CORE

MAI NTENANCE SKI LLS
1, 2, 3

(450 Hours/3 Credits)

1050

CCP B

Machi nery Mai nt enance
Mechani ¢

CES 85119632

ocP A

I ndustrial Machinery
Mai nt enance Assi st ant
Industy Title



At the secondary level, the programs in this cluster consist of the
foll owi ng courses, which include the core:

M LLWRI GHT - 9 secondary credits

CORE

8743210 Mai nt enance Skills 1
8743220 Mai nt enance Skills 2
8743230 Mai nt enance Skills 3

MACHI NERY MAI NTENANCE

8743240 Machi nery Mai ntenance 4
8743250 Machi nery Mai ntenance 5
8743260 Machi nery Mai ntenance 6
M LLWRI GHT

8743270 MIlwight 7

8743280 MIlwight 8

8743290 MIlwight 9

| NDUSTRI AL MACHI NERY MAI NTENANCE - 9 secondary credits
CORE

8743210 Mai nt enance Skills 1
8743220 Mai nt enance Skills 2
8743230 Mai nt enance Skills 3

MACHI NERY MAI NTENANCE

8743240 Machi nery Mai ntenance 4
8743250 Machi nery Mai ntenance 5
8743260 Machi nery Mai ntenance 6
| NDUSTRI AL MACHI NERY MAI NTENANCE

8743170 I ndustrial Mintenance 7
8743180 I ndustrial Maintenance 8
8743190 I ndustrial Maintenance 9

[11. LABORATORY ACTIVITIES: Classroom shop, and |l aboratory activities
are an integral part of this cluster. These activities include
instruction in the use of safety procedures, tools, equipnent,
mat eri al s, and processes found in the industry. Equipment and
suppl i es shoul d be provided to enhance hands-on experiences for
students in the chosen occupati on.

I V. SPECI AL NOTE: SkillsUSA-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

Ef ficient and safe work practices are critical in this cluster of
progranms. For this reason, it nmay be useful to refer to the
Nat i onal Occupational Testing Institute for Machine Trades and
Standards fromthe National Tooling and Machi ni ng Associ ati on,
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9300 Livingston Road, Ft. Washington, MD 20744. The Metal worKki ng
I ndustry Skills Standards Board approves these standards.

This cluster of progranms prepares students for entry-1leve
positions such as Industrial Machi nery Maintenance Assi stant
(I'ndustry Title), Mchinery Mintenance Mechanic (CES 85110),

I ndustrial Machi nery Mintenance and Repair Specialist (Industry
Title), and MIIlwight (OES 85123).

The prograns in this cluster may be offered in postsecondary adult
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
Whenever cooperative training - QJT is offered, the following are
required for each student: a training plan, signed by the
student, teacher, and enployer, which includes instructiona
objectives and a list of on-the-job and in-school |earning
experiences; a workstation that reflects equi pnment, skills and
tasks that are relevant to the occupati on which the student has
chosen as a career goal. The student nust receive conpensation
for work perforned.

In accordance with Rule 6A-10.040, FAC, the m ni mum basic-skills
grade levels required for postsecondary adult vocational students
to conplete the prograns in this cluster are |isted before the

i ntended outcones for each program These grade-level nunbers
correspond to grade-equival ent scores obtained on one of the

st at e- desi gnated basic-skills exam nations. |f a student does not
neet the basic-skills level required for conpletion of the
program renedi ati on shoul d be provi ded concurrently through
Vocational Preparatory Instruction (VPI). Please refer to the
Rul e for exenptions.

When a secondary student with a disability is enrolled in a
vocational class with nodifications to the curriculum framework,
the particul ar outcones and student performance standards, which
the student nust nmaster to earn credit, nust be specified on an
i ndi vi dual basis. The job or jobs for which the student is being
trai ned should be reflected in the student's desired postschoo
out come statement on the Transition |Individual Educational Plan
(Transition | EP).

SCANS Conpet enci es: To acconplish the Secretary's Conmi ssion on
Achi evi ng Necessary Skills (SCANS) conpetencies, instructiona
strategies for this cluster 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 understand social, organizational, and
technol ogi cal systenms; and to work with a variety of tools and
equi pnment. Instructional strategies nmust al so incorporate nethods
to i nprove students' personal qualities and higher-order thinking
skills.
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The standard length for this programis 1350 hours.
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July 2001

Fl ori da Departnment of Education
| NTENDED OUTCOMES

Program Titl e: I ndustrial Machi nery Mi ntenance
Secondary PSAV

Progr am Number : 8743100 1470303

Cl P Nunber : 0647.030300 0647. 030300

Grade Level: 9-12, 30, 31 30, 31

Lengt h: 9 Credits 1, 350 Hours

Certification: TEC CONSTR @ G TEC CONSTR @ G
M LLWRI GHT @ G M LLWRI GHT @ G
BLDG CONST @ G BLDG CONST @ G

IND ENGR @ G

Basic-Skills Grade Level:
Mat h
Language
Readi ng

IND ENGR @ G

9
9
9

| NTENDED OUTCOMES: After successfully conpleting the appropriate

course(s) for each occupational conpletion point of this program the
be able to performthe follow ng:

student will

OCCUPATI ONAL COWVPLETI ON PO NT -

DATA CODE - A (450 Hours)

| NDUSTRI AL MACHI NERY MAI NTENANCE ASSI STANCE - | NDUSTRY TI TLE

01.
02.

03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

OCCUPATI ONAL COWVPLETI ON PO NT -

0

o

[eNeoNeoNolNeoNolloNelNolNolNolNolNolNo]

[oNeoNeNe)

Apply safety rules and procedures.

Expl ain the basic el enents

of physics as related to

I ndustrial Machi nery Mintenance and Repair
Expl ain basic electricity and el ectronics.
Perf orm mat hemati cal cal cul ati ons.

Read pl ans and draw ngs.

Per f orm measuri ng and | ayout operations.
Per f orm conput er applicati ons.

Use and maintain hand tools.

Use and mai ntain portable power tools.
Handl e and apply |ubricants.

Per f orm benchwork skills.

Perform gas and electric arc wel ding and cutting operations.

Performriggi ng functions.

Install and renove machi nery.
Denonstrate conveyor - nai nt enance techni ques.
Identify common troubles and basic troubl eshooting

t echni ques.

Denonstrate appropriate comruni cation skills.
Denonstrate enployability skills.

Describe the role of job ownership and entrepreneurship
Apply custoner-service skills.

MACHI NERY MAI NTENANCE MECHANI C -
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21.0 Plan an elementary predictive-preventive-nai ntenance (PPM
schedul e.

22.0 Perform gas- and arc-wel di ng procedures.

23.0 Perform machi ne-shop operations.

24.0 Maintain piping and tubing systens.

25.0 Troubl eshoot electrical circuits.

26.0 Install and maintain drive conponents.

27.0 Maintain reciprocating, positive-displacenent, and rotary
air conpressors.

28.0 Maintain and repair hydraulic-system conponents.

29.0 Troubl eshoot hydraulic systens.

30.0 Maintain and troubl eshoot pneumatic systens.

31.0 Maintain and troubl eshoot fluid-drive systens.

32.0 Maintain and troubl eshoot robotic systens.

33.0 Perform punp mai ntenance and repair

34.0 Explain the operation of industrial-pollution contro
syst ens.

35.0 Troubl eshoot air-conditioning and refrigeration systens .

36.0 ldentify boilers.
37.0 Maintain internal conbustion engines.

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE - C (450 Hours)
| NDUSTRI AL MACHI NERY MAI NTENANCE AND REPAI R SPECI ALI ST

38.0 Prepare for machinery startup
39.0 Apply vibration-analysis skills.
40.0 Perform machi nery bal anci ng.
41.0 Denonstrate predictive-preventive-nmaintenance (PPM
t echnol ogi es.
42.0 Use conputer-nmai nt enance- managenent systens (CVVS).
43.0 Performfailure analysis (FA).
44.0 Inprove rotating-equi prent perfornmance.
45.0 Cenerate machine inprovenments and mai nt enance nanagenent .
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Program Titl e: I ndustrial Machi nery Mi ntenance
Secondary Number: 8743100
Post secondary Nunber : | 470303

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - A

01.0

02.0

| NDUSTRI AL MACHI NERY MAI NTENANCE ASSI STANCE - | NDUSTRY TI TLE

APPLY SAFETY RULES AND PROCEDURES- - The student will be able to:

01.01 Practice shop safety rules and procedures.

01.02 Practice personal safety rules and procedures.

01.03 Practice fire safety rules and procedures.

01.04 Practice electrical safety rules and procedures.

01.05 Practice tool safety rules and procedures.

01.06 Practice | adder and scaffol ding safety rules and procedures.

01.07 Maintain a clean work and shop area

01.08 Performtag | ockout procedures.

01.09 Identify Occupational Safety and Heal th Adm nistration
(OSHA) requirenments and procedures.

01.10 Use Materials Safety Data Sheets (MSDS).

EXPLAI N THE BASI C ELEMENTS OF PHYSI CS AS RELATED TO | NDUSTRI AL
MACHI NERY MAI NTENANCE AND REPAI R--The student will be able to

02. 01 Explain the standards of measurement and the inpact of
action and working forces, including tension, conpression,
torque, and shear.

02.02 ldentify the principles and | aws of notion and expl ain how
they affect acceleration and decel eration.

02. 03 Explain the relationship of work, power, and energy to the
types of collisions and conservation of nmomentum

02. 04 Explain the operation of sinple machines, including the
| ever, inclined plane, screw, wedge, wheel and axle, pulley,
and jacking screws.

02.05 ldentify the ways of produci ng power for nechanica
efficiency, in terns of gear ratios, work forces, and the
types of work done by a crane hook, forklift truck, and
screw or bolt.

02.06 Use linear, liquid, and weight units of measurenent to
nmeasure areas, areas within areas, and vol une.

02. 07 Describe the mechani cal and chem cal properties of naterials
comonly used in industry.

02.08 Explain the laws and conditions governing static and kinetic
friction, the problens caused by friction, and the effects
of the angle of repose.

02. 09 Explain nolecular action as a result of tenperature
extremes, chemical reaction, and noisture content.

02.10 Draw concl usi ons or make inferences from data.

02.11 Identify health-related problens that may result from
exposure to work-rel ated chenicals and hazardous naterial s,
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and know t he proper precautions required for handling such
mat eri al s.

02. 12 Explain pressure nmeasurenent in terns of pounds per square
inch (PSI), inches of mercury, and Kil opascal (KPa).
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03.0 EXPLAIN BASIC ELECTRICITY AND ELECTRONI CS--The student will be

04.

05.

06.

able to:

03.01 Define electrical/electronics terms.

03.02 Explain the theory and application of magneti sm

03.03 Explain OChm s | aw

03. 04 Describe direct current (DC) and alternating current (AC)
circuits.

03.05 ldentify the advantages and di sadvantages of alternating
current (AC) and direct current (DC) motors for various
applications.

03. 06 Describe the use of progranmable |logic controllers (PLCs) in

the industry.

PERFORM MATHEMATI CAL CALCULATI ONS--The student will be able to

04.
04.

04.
04.
04.
04.
04.
04.

04.
04.

01
02

03
04
05
06
07
08

09
10

Make job-rel ated deci mal and fraction cal cul ati ons.

Sol ve job-rel ated problens by addi ng, subtracting,

mul ti plyi ng, and dividing nunbers.

Sol ve job-rel ated problens using a hand-hel d cal cul at or
Sol ve job-rel ated probl ens using basic formulas.

Sol ve job-rel ated probl ens using basic geonetry.

Measure a wor kpi ece and conpare the neasurenments with

bl uepri nt specifications.

Sol ve job-rel ated problens using mathemati cal handbooks,
charts, and tables.

Convert neasurenments from English to nmetric and fromnetric
to English units.

Sol ve job-rel ated problens using proportions.

Sol ve job-rel ated problens using statistics.

READ PLANS AND DRAW NGS- - The student will be able to:

05.
05.
05.
05.
05.

05.
05.

05.
05.
05.

01
02
03
04
05

06
07

08
09
10

I dentify dinmensions.

Identify lists of materials and specifications.

Identify section and detail views.

Sket ch and di nensi on a part.

Di sassenbl e and assenbl e parts using an expl oded-vi ew

dr awi ng.

I nterpret blueprint abbreviations.

Identify dinmensioning of radii, round holes, fillets, and
chanfers.

Identify screw threads and bolt types.

Apply di nensi onal tol erances.

Identify the nmetal -fabrication synbols used in blueprints.

PERFORM MEASURI NG AND LAYOUT OPERATI ONS--The student will be able

to:

06. 01 Perform basic geonetric-constructi on operations.
06. 02 Safely use marki ng gauges, center punches, scribes, surface

gauges, squares, dividers, dial indicators, protractors,
surface plates, depth gauges, and circunference rules.
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07.

08.

09.

06. 03 Devel op patterns using parallel lines, radial lines, and
triangul ati on.

06. 04 Make netal -fabrication sketches.

06. 05 Read and neasure with steel rules.

06. 06 Read and neasure with nicroneters.

06. 07 Read and neasure with vernier tools.

06. 08 Read and neasure with dial calipers.
06. 09 Read and neasure with dial indicators.

PERFORM COMPUTER APPLI CATI ONS- - The student will be able to:

07.01 Explain the use of conputers in plant operations.

07.02 Describe information processing.

07.03 ldentify types of conputers.

07.04 ldentify keyboard functions.

07.05 ldentify data input and output devices.

07.06 Describe computer prograns.

07.07 Perform power-up and power-down procedures.

07.08 Back up data and save and print documents from a persona
computer (PC).

07.09 ldentify the effects of and the nmethods for checking for a
virus in a PC system

USE AND MAI NTAI N HAND TOOLS--The student will be able to

08.01 Demonstrate the safe use of hand tools such as screwdrivers,
hamrers, wrenches, pliers, hacksaws, punches, chisels,
drills, files, tin snips, taps, and dies.

08. 02 Use neasuring devices.

08. 03 Use wrenches and screwdrivers.

08.04 Use pipefitting tools.

08. 05 Use sheet-netal tools.

08.06 Safely use ropes, slings, pulleys, and bl ock and tackle.

08.07 Select the proper tool for each job application

08.08 Select correct tools for metric and standard fasteners.

08.09 ldentify state-of-the-art innovations and explore their
uses.

08.10 Identify and select fasteners for various applications,
taking into account the effects of corrosion on each
i ncludi ng threaded fasteners, nuts, washers, rivets, |ocking
pi ns, keys, self-tapping screws, |ocking-nut fasteners, and
sel f-retaining nuts.

08. 11 Describe the techniques and liability issues regarding
retrofitting fasteners for ease of renoval.

USE AND MAI NTAI N PORTABLE POWER TOOLS--The student will be able
to:

09. 01 Denonstrate the safe use of portable power tools, drills,
belt and di sc sanders, grinders, circular saws, saber saws,
nmet al shears, electric and pneumatic inpact wenches, rotary
and pneumratic chipping hammers, drill presses, and bench
gri nders.
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10.

11.

12.

09.
09.
09.
09.
09.
09.
09.
09.

02
03
04
05
06
07
08
09

Use and mmi nt ai
Use and mmi nt ai
Use and mmi nt ai
Use and mmi nt ai
Use and mmi nt ai
Use and mmi nt ai
Use and mmi nt ai
Use and mmi nt ai

light- and heavy-duty drills.

el ectric hammers.

pneumatic drills and hanmers.

power screwdrivers and nut runners.
i near notion saws.

circul ar saws.

belt, pad, and di sc sanders.

gri nders and shears.

5 53 3 3 O3 3 3 5

HANDLE AND APPLY LUBRI CANTS--The student will be able to:

10.
10.

10.

10.
10.
10.
10.
10.
10.
10.

10.

01
02

03

04
05
06
07
08
09
10

11

Expl ain the functions of |ubrication.

Expl ain the properties of oil lubricants and the factors
deternmining the selection of lubricants.

Identify the types, advantages, and functions of |ubricant
additives.

Explain the types of circulating oils and their purposes.
Identify grease application

Identify lubricating systens and nethods.

Expl ain | ubricant storage and handl i ng net hods.

Expl ain the types of oil filters and their uses.

Lubricate a piece of industrial equipnent.

Define the role of preventive maintenance in total equipnent
mai nt enance.

Descri be the major tasks of preventive nmintenance:

cl eaning, inspection, lubrication, mnor repair, and

i nformati on feedback

10. 12 Review a typical maintenance program

PERFORM BENCHWORK SKI LLS--The student will be able to:

11.01 ldentify safety and shop rules.

11.02 Cut mmterials by using hand hacksaws.

11. 03 Cut threads by using hand taps.

11.04 Cut threads by using dies.

11. 05 Repair threads by chasing and thread inserts.

11.06 Install dowel pins using tapered and strai ght reaners.

11. 07 Ream hol es by using tapered and strai ght reamers.

11. 08 Hand-sharpen cutting tools by using abrasive stones.

11. 09 Hone and | ap surfaces.

11. 10 Rempve danmged screws and ot her hardware

11.11 Deburr workpi eces.

PERFORM GAS- VELDI NG AND CUTTI NG OPERATI ONS- - The student will be

able to:

12.01 ldentify the properties of the npst conmonly used nmetal s and
al l oys, including hardness and nalleability.

12.02 ldentify the processes and effects of tenpering, annealing,
and case hardeni ng.

12.03 ldentify welding cylinders, regulators, hoses, pressure
gauges, and torches.

12. 04 Descri be wel di ng-equi pment safety procedures.

12. 05 Dempnstrate proper flame settings.
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13.

12.
12.

12.

12.

12.

06
07

08

09

10

Denonstrate basic gas-wel ding skills.
Denonstrate procedures for adjusting and operating the

oxyacetylene cutting t

orch.

Denmonstrate freehand and gui de cutting of various nmeta

t hi ckness’ .
Identify the uses of t

he foll owi ng wel di ng techni ques:

| aser, ultrasonic, resistance, and percussion.
Perform basic electric arc wel di ng procedures.

PERFORM RI GG NG FUNCTI ONS- - The student will be able to:

13.

13.
13.
13.
13.
13.

01

02
03
04
05
06

Denonstrate the safety procedures for perfornming rigging and

lifting operations.
Identify and inspect f
Ti e knots and hitches.

i ber and wire rope.

Identify and use the conponents of rigging hardware.
Performrigging and lifting operations.

Denonstrate the proper

operation of a forklift.
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14.0

15.0

16.0

17.0

| NSTALL AND REMOVE MACHI NERY- - The student will be able to

14.01 ldentify the safety procedures for installing and renpoving
machi nery.

14.02 ldentify the equi pment required for nachine installation and
renoval .

14. 03 Prepare an area for machine installation per the
manuf acturer's specifications.

14.04 Rig, |lift, and transport machinery to the installation site.

14.05 Install electrical hookups to nachinery.

14.06 Install air hydraulic hookups to machinery.

14. 07 Perform an assigned machine retrofit per the manufacturer's
speci fications.

14. 08 Perform an assigned machi ne renoval and transport per
speci fication requirenents.

14. 09 Explain the inportance of vibration detection.

DEMONSTRATE CONVEYOR- MAI NTENANCE TECHNI QUES- - The student will be
able to:

15.01 ldentify the types of conveyors.

15.02 ldentify the safety requirements and precautions for
conveyor - mai nt enance operati ons.

15. 03 Adjust the tracking of a belt.

15. 04 Check a belt for wear.

15.05 ldentify the types of splices.

15.06 ldentify splicing equi prment and procedures.

15. 07 Denpnstrate conveyor-nai ntenance techni ques, including
maki ng splices with splicing equipnent.

| DENTI FY COMMON TROUBLES AND BASI C TROUBLESHOOTI NG TECHNI QUES- - The
student will be able to:

16. 01 Analyze the possible causes of comon troubles in industria
machi nery performance

16.02 ldentify basic troubl eshooting techniques for bearings.

16.03 ldentify basic troubl eshooting techniques for punps.

16.04 ldentify basic troubl eshooting techniques for drive systens.

16.05 ldentify basic troubl eshooting techniques for electrica
circuits.

16.06 ldentify basic troubl eshooting techniques for hydraulics.

16. 07 ldentify basic troubl eshooting techniques for pneumatics.

16.08 ldentify basic troubl eshooting techniques for PLCs.

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

17.01 Wite |logical and understandabl e statenments, or phrases, to
accurately fill out forms and docunents commonly used in
busi ness and i ndustry.

17.02 Read and interpret graphs, charts, diagrans, and tables
comonly used in business and industry.

17.03 Read and follow witten and oral instructions.
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17. 04 Answer and ask questions coherently and concisely.

17.05 Read critically by recognizing assunptions and inplications
and by eval uating ideas.

17. 06 Denpnstrate appropriate comruni cation skills, including
t el ecomruni cati ons.
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18.0 DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to:

19.

20.

18. 01 Conduct a job search

18. 02 Secure information about a job.

18.03 ldentify the docunents that may be required for a job
application.

18. 04 Conpl ete a resune.

18. 05 Conplete a job-application formcorrectly.

18. 06 Denpnstrate conpetence in job-interview techniques.

18.07 ldentify or denonstrate appropriate responses to criticism
froman enpl oyer, a supervisor, or other persons.

18.08 ldentify acceptable work habits.

18. 09 Describe how to nmake appropriate job changes.

18. 10 Dempnstrate acceptabl e enpl oyee health habits.

18.11 Describe the purpose of the Florida "Ri ght-to-Know' |aw as
recorded in the Florida Statutes, Chapter 442.

DESCRI BE THE ROLE OF JOB OWNERSHI P AND ENTREPRENEURSHI P- - The
student will be able to:

19. 01 Define "entrepreneurship."”

19. 02 Describe the inportance of entrepreneurship to the Anmerican
econony.

19. 03 List the advantages and di sadvant ages of busi ness ownership
and denonstrate ownership as an enpl oyee.

19.04 ldentify the risks involved in the ownership of a business.

19.05 ldentify the necessary personal characteristics and business
skills of a successful entrepreneur

19.06 ldentify the need for teamwrk, teamroles when working in a
factory or doing shift work, and team devel opnent.

19. 07 Describe how attitudes toward work responsibilities,
absences, and tardiness affect job success.

APPLY CUSTOMER- SERVI CE SKI LLS--The student will be able to:

20. 01 Explain the need for custoner satisfaction

20.02 Prepare service orders properly.

20. 03 Communi cate solutions to custoners.

20. 04 Denonstrate nethods of handling an irate custoner.

20. 05 Fol | ow manuf acturers' service nanual s.

20.06 Locate parts in a printed or conmputerized catal og or on
m crof i che.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B

21.

MACHI NERY MAI NTENANCE MECHANI C - CES 85119632

PLAN AN ELEMENTARY PREDI CTI VE- PREVENTI VE- MAI NTENANCE ( PPM)
SCHEDULE- - The student will be able to:

21.01 List the types of predictive-preventive maintenance.

21.02 Describe the purpose of preventive-nmaintenance schedul es.

21.03 Create a preventive-nai ntenance schedule formusing a
machi ne manual or the manufacturer reconmrendations.
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22.

23.

24.

21.04 ldentify troubles caused by the | ack of preventive
mai nt enance.

21.05 Create a mmi ntenance | og and nmake entries for a machine or
equi pnent .

21.06 Create a preventive-nai ntenance schedule from a mai nt enance-
failures |og.

PERFORM GAS- AND ARC- VELDI NG PROCEDURES- - The student will be able
to:

22.01 Denonstrate the safety procedures for performng gas and arc
wel di ng and for transporting equi pment.

22.02 ldentify the conmponents of an oxyfuel rig.

22.03 Set up and shut down an oxyfuel rig.

22.04 Weld beads in a flat position.

22.05 Weld an outside corner joint using a filler rod.

22.06 Cut netal of various thickness’.

22.07 Weld beads in a flat position using E-6010 and E-7018
el ectrodes.

22.08 Weld beads in horizontal and in vertical positions using E-
6010 and E-7018 el ectrodes.

22.09 Weld beads in an overhead position using E-6010 and E-7018
el ectrodes.

22.10 Weld beads using a m g wel der.

22.11 Weld beads using a tig welder

22.12 Sol der and braze netals.

22.13 Cut stainless steel and alumnumwith a plasma-arc rig.

PERFORM MACHI NE- SHOP OPERATI ONS- - The student will be able to:

23.01 Denonstrate safety in perfornm ng machi ne-shop operations.
23.02 ldentify the types of cutting tools.

23.03 Bore a hole to a specified size.

23.04 Chase an external V-thread.

23.05 ldentify the different types of work-hol di ng devices.
23.06 Prepare netal for finishing.

23.07 Set up, use, and adjust an arbor press.

23.08 Set up, use, and adjust a hydraulic press.

23.09 Set up, use, and adjust broaching tools.

23.10 Cut keyways with an end mll.

MAI NTAI N PI PI NG AND TUBI NG SYSTEMS- - The student will be able to:

24.01 ldentify the conmponents of a piping system

24.02 Explain the maintenance consi derations of netallic and
nonmetal |i ¢ piping systemns.

24.03 Describe the safety requirenments for working with piping and
t ubi ng systens.

24.04 Join copper tubing.

24.05 Join comon fittings.

24.06 Join netallic pipe.

24.07 Join plastic pipe.

24.08 Explain valve operation and nmi nt enance.
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25.

26.

27.

24.09 Explain the inmportance of strainers, filters, and traps in

pi pi ng systens.

24.10 Bend back-to-back, stub-ups, and doglegs in electrica

metallic tubing (EM).

TROUBLESHOOT ELECTRI CAL AND ELECTRONI C ClI RCUI TS- - The student will

be able to:

25.

25.
25.

25.

25.

25.
25.

01

02
03

04

05

06
07

Descri be the safety requirenments and precautions for
troubl eshooting electrical circuits.

Di sconnect and reconnect electric notors.

Identify the parts and function of electrical contro
equi pnent .

Define digital devices and PLC | ogic/ladder logic to
t roubl eshoot .

Identify the function of input and output devices and the
controller.

Expl ain how to troubl eshoot a sequence of events.
Use and nmaintain electrical test equipnent for

t roubl eshooti ng.

| NSTALL AND MAI NTAI N DRI VE COMPONENTS- - The student will be able

to:

26.

26.

26.
26.
26.
26.
26.
26.

26.
26.
26.
26.
26.
26.
26.
26.
26.
26.
26.

01

02

03
04
05
06
07
08

09
10
11
12
13
14
15
16
17
18
19

Denmonstrate safety procedures for installing and maintaining
drive conponents.

Identify the types of bearings, their cross-referencing, and
t heir uses.

Renmove, inspect, and/or replace bearings.

Renmove and repl ace seal s.

Perform shaft alignnent.

Identify the types of belts.

Identify the types of chains.

Perform tensi on adjustnments and alignnment on belt and chain
drives.

Troubl eshoot belt and chain drives.

Identify the types of gears.

Renmove, replace, and align gears, sprockets, and coupli ngs.
Renmove, replace, or repair V-joints and jack shafts.

Adj ust gear backl ash.

Tr oubl eshoot gear drives.

Di sassenbl e, inspect, reassenble, and adjust clutches.
Identify the types of variabl e-speed drives.

Tr oubl eshoot vari abl e-speed dri ves.

Identify the types of cams and |ink mechani sns.

Tr oubl eshoot cam and-1i nk mechani sm probl ens.

MAI NTAI N RECI PROCATI NG, PCSI TI VE- DI SPLACEMENT, AND ROTARY Al R

COMPRESSORS- - The student will be able to:

27.01 Relate force, weight, nass, and density to a pneunatic

system
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28.

29.

30.

0

27.02 Denonstrate the safety procedures for nmintaining
reci procating, positive-displacenent, and rotary air
conpr essors.

27.03 Denonstrate the operation of reciprocating conpressors.

27.04 Denonstrate the operation of positive-displacenent and
rotary air conpressors.

27.05 Denonstrate prinmary and secondary air treatnent.

27.06 Denonstrate the operation of valves, cylinders, and notors.

27.07 Check oil level.

27.08 Change oil

27.09 Drain water fromtank.

27.10 Test for efficiency of conpressor

27.11 I nspect storage tank for quality.

27.12 Test pressure control switch.

MAI NTAI N AND REPAI R HYDRAULI C- SYSTEM COVPONENTS- - The student wil |

be able to:

28.01 Explain the safety procedures for installing hydraulic
l'ines.

28.02 Explain Pascal's |aw.

28.03 Explain Bernoulli's principle.

28. 04 Explain how heat and pressure relate to power and
transm ssion.

28. 05 Describe the physical and chem cal properties of a fluid.

28.06 Install and maintain a contamn nant-renoval system

28.07 Deternine reservoir requirenents.

28.08 Classify and sel ect punps for specific applications.

28. 09 Conput e hose requirenents.

28.10 Install hydraulic |ines.

28.11 Select and install control valves.

TROUBLESHOOT HYDRAULI C SYSTEMS- - The student will be able to:

29.01 Explain the safety procedures for troubl eshooting hydraulic
syst ens.

29.02 Read a hydraulic schematic.

29.03 Install hydraulic conponents.

29. 04 Connect electrically controlled val ves.

29. 05 Explain hydraulic-system troubl eshooting techni ques.

29.06 Repair and repl ace val ves.

29. 07 Repair and repl ace cylinders.

29.08 Repair and replace punps and notors.

MAI NTAI N AND TROUBLESHOOT PNEUMATI C SYSTEMS- - The student will be

able to:

30.01 Explain the safety procedures for troubl eshooting pneumatic
syst ens.

30.02 Diagram an air supply system

30.03 Install system conmponents.

30. 04 Denpbnstrate system nmai nt enance techni ques.

30. 05 Expl ain proper troubl eshooting procedures.
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31.

32.

33.

34.

35.

30. 06 Troubl eshoot air conpressors.
30. 07 Troubl eshoot, repair, and install control valves.
30. 08 Troubl eshoot air notors.

MAI NTAI N AND TROUBLESHOOT FLUI D- DRI VE SYSTEMS- - The student will be

able to:

31.01 Explain the safety procedures for maintaining and
troubl eshooting fluid-drive systens.

31.02 Install adjustabl e-speed drives.

31. 03 Troubl eshoot adj ustabl e-speed drives.

31.04 Explain the operation of fluid couplings.

31.05 Install fluid couplings.

31.06 Install torque converters.

31.07 Perform preventive nmi ntenance.

31.08 Apply a "dynanmi c" nagnetic/ mechani cal braking device to a
not or .

31. 09 Mount the equi pnment.

MAI NTAI N AND TROUBLESHOOT ROBOTI C SYSTEMS- - The student will be
able to:

32.01 ldentify uses of robotics in industry.
32.02 ldentify safety procedures related to robotic systens.
32.03 ldentify mechanical, hydraulic, pneumatic, and
el ectric/electroni c conponents of robotic systens.
32.04 Performroutine maintenance and calibration of robotic
syst ens.
32. 05 Renmove, replace and adjust robotic system conponents.

PERFORM PUMP MAI NTENANCE AND REPAI R--The student will be able to:

33.01 Denonstrate the safety procedures for perform ng punp
mai nt enance.

33.02 Deternmi ne punp capacity and system requirenents.

33.03 Perform punp mai ntenance.

33.04 ldentify packing and seal requirenents.

33.05 Explain the operating principles of centrifugal, propeller
and turbine rotary, reciprocating, diaphragm positive
pl acement, and vacuum punps.

33. 06 Di sassenbl e and reassenble a punp.

EXPLAI N THE OPERATI ON OF | NDUSTRI AL- POLLUTI ON CONTROL SYSTEMS- - The
student will be able to:

34.01 Explain the operation of air-pollution control systens.

34.02 Explain the operation of water-pollution control systens.

34.03 Explain the operation of solid-waste pollution contro
syst ens.

34.04 Explain the operation of noise-pollution control systens.

TROUBLESHOOT Al R- CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The
student will be able to:
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36.

37.

35.
35.
35.
35.
35.

01
02
03
04
05

Expl ain the principles of refrigeration.

Identify the major conponents.

Descri be the functions of electrical systens.

Tr oubl eshoot air-conditioning and refrigeration systens.
Expl ain the requirenent for recovery of hazardous materials
and rel ated safety procedures.

| DENTI FY BO LERS--The student will be able to:

36.01 lIdentify the various types and conponents of heat

exchangers.

36.02 ldentify the various types and conponents of boilers.
36.03 ldentify the various types and conponents of fractioning

col umms.

36.04 ldentify the uses of steam

MAI NTAI N | NTERNAL COVBUSTI ON ENG NES- - The student will be able to:

37.

37.
37.
37.
37.
37.

37.
37.

01

02
03
04
05
06

07
08

Expl ain the basic principles of operation of the two-stroke-
cycl e conmbusti on engi ne.

Identify the types of engines.

Locate engi ne serial and nodel nunbers.

Identify engi ne assenblies and systens.

Tr oubl eshoot and eval uate engi ne perfornmance.

Perform routi ne nmai ntenance on engi ne operating systens
i ncluding air intake and exhaust, fuel, lubrication
ignition, starting and governing.

Per f orm engi ne tune-up and adjustment procedures.
Renmove and repl ace engi ne assenblies.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C
| NDUSTRI AL MAI NTENANCE SPECI ALI ST- -1 NDUSTRY TI TLE

38.

39.

0

PREPARE FOR MACHI NERY STARTUP--The student will be able to

Descri be the requirenments and precautions for nmachinery
Align machinery using wire line, transit, dial indicators, a
Position and secure machinery on a foundati on.

Level machinery and install bal ance-vibration danpeners.

Identify pipe-stress standards for machi ne-nmai ntenance

Perform finish alignment and check for pipe stresses in

VI BRATI ON- ANALYSI S SKI LLS--The student will be able to:

Determ ne vel ocity, acceleration, spike energy, frequency,

38.01
startup.
38.02
conputer, and | aser-alignnment devices.
38.03
38. 04
38. 05
applications.
38. 06
machi nery- mai nt enance applicati ons.
APPLY
39.01 Collect vibration data.
39.02 Interpret vibration data.
39.03
anplitude, and other vibration sources.
39. 04

Descri be the safety requirenments and precautions for
vi bration anal ysis.
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39. 05 Operate and use vibration software.

39.06 Predict and verify the condition of machinery in an
i ndustrial setting using vibration tools.

39.07 Explain the approximately 25 sources of vibration

39. 08 Explain the bearing frequency (BIFO formulas.

39. 09 Denonstrate proficiency in vibration detection.

40.0 PERFORM MACHI NERY BALANCI NG - The student will be able to:

40. 01 Describe the safety requirenents and precautions for
bal anci ng procedures and equi prment.

40.02 Identify the principles of static bal ancing.

40. 03 Perform a vector balance in the classroom

40.04 Identify bal ancing standards, |SO 1940 or equal

40.05 Perform a stand bal ance in a shop

40.06 Performa field balance in an industrial setting.

40. 07 Use portable or stationary bal anci ng equi prment.

41. 0 DEMONSTRATE PREDI CTI VE- PREVENTI VE- MAI NTENANCE (PPM) TECHNOLOQ ES- -
The student will be able to:

41.01 Explain the use of infrared thernography.

41.02 Explain the use of ultrasound technol ogy.

41.03 Explain the use of advanced alignnent techniques (optica
and Essinger bars).

41.04 Explain the use of oil ferrography and the types of oi
sanmpl i ng.

41. 05 Explain the use of shock pul se equi prment.

41.06 Describe the safety requirenents for PPM technol ogi es.

41.07 Denonstrate the use of one of the above predictive-
mai nt enance procedures.

41. 08 Pl an an advanced PPM schedul e.

42. 0 USE COVPUTER- MAI NTENANCE- MANAGENMENT SYSTEMS ( CMMVB) - - The st udent
will be able to:

42.01 Operate CMVS software

42.02 Enter and cl ose a mai ntenance work order with CVMVS

42.03 Schedul e a series of maintenance tasks.

42.04 Wite a detail ed maintenance job plan

42.05 Order parts and supplies for a maintenance work order

42.06 Determ ne the personnel resources needed for a mmintenance
j ob.

43.0 PERFORM FAI LURE ANALYSI S--The student will be able to

43.01 Conduct/lead a failure analysis neeting to determ ne the
root cause of a failure.

43.02 Create a failure-analysis formand wite a mni mum of two
different types of failure-analysis reports.

43.03 Explain the types of bearing failures.

43.04 Explain the types of shaft fatigues and failures.

43.05 Explain the types of lubrication breakdowns.
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44,

45.

43.06 Estimte the cost and the inpact on production of a specific
failure.

| MPROVE ROTATI NG EQUI PMENT PERFORMANCE- - The student will be able
to:

44.01 Cal cul ate shaft-deflection ratios and use the results to
i mprove shaft design.

44.02 Draw or sketch equi prment bases and supports of sturdy
construction.

44.03 Denonstrate and install advanced | abyrinth-sealing devices.

44.04 Denonstrate and install advanced nechanical -seal i ng devi ces.

44.05 Run the Gates Belts or another interactive belt-design-and-
t ensi oni ng conput er program applied to various drives.

44.06 Explain the benefits of synthetic oils and greases.

44.07 Explain MIBF (nmean time between equiprment failure) and its
cost inmpact when machinery life is extended.

44.08 List seven specific machinery-inprovenent ideas in detail

GENERATE MACHI NE | MPROVEMENTS AND MAI NTENANCE MANAGEMENT- - The
student will be able to:

45.01 Review and critique machi nery and base design for
i mprovenent, before the equipment is placed on order

45.02 Identify the essential elements of effective nmaintenance
management :

Rewar d system

Predi cti ve-preventive nai ntenance

Pl anni ng

Wor k- or der systens

Organi zati ons

Goal s and tracking

Facilities

St or er oons

Contractors
j . Shut downs

45.03 Wite a report on the design and effective use of at |east
two of the essential elenments of managenent.

—-TKQ "0 Q0 TD
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743210
Course Title: Mai nt enance Skills 1
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies of applying safety rules and
procedures, relating the basic el enents of physics and of electricity
and el ectronics to Industrial Machinery Miintenance and Repair
perform ng mat hemati cal cal cul ati ons, readi ng plans and draw ngs,
perform ng neasuring and | ayout operations, and perform ng conputer
applications in the industrial-machi nery mai ntenance-technol ogy

i ndustry. There is no occupational conpletion point associated with the
conpl etion of this course.

01.0 APPLY SAFETY RULES AND PROCEDURES- - The student will be able to:

01.01 Practice shop safety rules and procedures.

01.02 Practice personal safety rules and procedures.

01.03 Practice fire safety rules and procedures.

01.04 Practice electrical safety rules and procedures.

01.05 Practice tool safety rules and procedures.

01.06 Practice | adder and scaffol ding safety rules and procedures.

01.07 Maintain a clean work and shop area

01.08 Performtag | ockout procedures.

01.09 Identify Occupational Safety and Heal th Adm nistration
(OSHA) requirenments and procedures.

01. 10 Use Materials Safety Data Sheets (MSDS).

02.0 EXPLAIN THE BASI C ELEMENTS OF PHYSI CS AS RELATED TO | NDUSTRI AL
MACHI NERY MAI NTENANCE AND REPAI R--The student will be able to

02. 01 Explain the standards of measurement and the inpact of
action and working forces, including tension, conpression,
torque, and shear.

02.02 ldentify the principles and | aws of notion and expl ain how
they affect acceleration and decel eration.

02.03 Explain the relationship of work, power, and energy to the
types of collisions and the conservation of nmomentum

02. 04 Explain the operation of sinple machines, including the
| ever, inclined plane, screw, wedge, wheel and axle, pulley,
and jacking screws.

02.05 ldentify the ways of produci ng power for nechanica
efficiency, in terns of gear ratios, work forces, and types
of work done by a crane hook, forklift truck, and screw or
bol t.

02.06 Use linear, liquid, and weight units of measurenent to
measure areas, areas within areas, and vol une.

02. 07 Describe the mechani cal and chem cal properties of naterials
comonly used in industry.
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02.08 Explain the laws and conditions governing static and kinetic
friction, the problens caused by friction, and the effects
of the angle of repose.

02. 09 Explain nolecular action as a result of tenperature
extremes, chemical reaction, and noisture content.

02.10 Draw concl usi ons or mmke inferences from data.

02.11 ldentify health-related problens that may result from
exposure to work-rel ated chenicals and hazardous naterial s,
and know t he proper precautions required for handling such
mat eri al s.

02. 12 Explain pressure neasurenent in terns of pounds per square
inch (PSI), inches of mercury, and Kil opascal (KPa).

03.0 EXPLAIN BASIC ELECTRICITY AND ELECTRONI CS--The student will be
able to:

03.01 Define electrical/electronics terms.

03.02 Explain the theory and application of magneti sm

03.03 Explain OChm s | aw

03. 04 Describe direct current (DC) and alternating current (AC)
circuits.

03.05 ldentify the advantages and di sadvantages of alternating
current (AC) and direct current (DC) motors for various
applications.

03. 06 Describe the use of progranmable logic controllers (PLCs) in
i ndustry.

04.0 PERFORM MATHEMATI CAL CALCULATI ONS--The student will be able to

04. 01 Make job-rel ated decimal and fraction cal cul ations.

04. 02 Solve job-rel ated problens by addi ng, subtracting,
mul ti plyi ng, and dividing nunbers.

04. 03 Solve job-rel ated probl ens using a hand-held cal cul ator

04. 04 Solve job-rel ated probl ens using basic formulas.

04. 05 Solve job-rel ated probl ens using basic geonetry.

04. 06 Measure a workpi ece and conpare the measurenents with
bl uepri nt specifications.

04. 07 Solve job-rel ated probl ens using mathemati cal handbooks,
charts, and tables.

04. 08 Convert neasurenents fromEnglish to netric and fromnmetric
to English units.

04.09 Solve job-rel ated probl ens using proportions.

04. 10 Solve job-related problens using statistics.

05.0 READ PLANS AND DRAW NGS--The student will be able to:

05.01 Identify dinmensions.

05.02 ldentify lists of materials and specifications.

05.03 ldentify section and detail views.

05. 04 Sketch and di nension a part.

05. 05 Di sassenbl e and assenbl e parts using an expl oded-vi ew
dr awi ng.

05.06 Interpret blueprint abbreviations.
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05.07 ldentify dinmensioning of radii, round holes, fillets, and
chanfers.

05.08 ldentify screw threads and bolt types.

05. 09 Apply dinmensional tol erances.

05.10 Identify the nmetal -fabrication synbols used in blueprints.
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06.0 PERFORM MEASURI NG AND LAYOUT OPERATI ONS--The student will be able

07.

to:

06.
06.

06.

06.
06.
06.
06.
06.
06.

01
02

03

04
05
06
07
08
09

Per f orm basi ¢ geonetric-constructi on operations.

Safely use marki ng gauges, center punches, scribes, surface
gauges, squares, dividers, dial indicators, protractors,
surface plates, depth gauges, and circunference rules.
Devel op patterns using parallel lines, radial lines, and
triangul ati on.

Make netal -fabrication sketches.

Read and neasure with steel rules.

Read and neasure with microneters.

Read and neasure with vernier tools.

Read and neasure with dial calipers.

Read and neasure with dial indicators.

PERFORM COMPUTER APPLI CATI ONS- - The student will be able to:

07.
07.
07.
07.
07.
07.
07.
07.

07.

01
02
03
04
05
06
07
08

09

Expl ain the use of conputers in plant operations.
Descri be information processing.

Identify types of conputers.

Identify keyboard functions.

Identify data input and output devices.

Descri be conputer prograns.

Per f orm power -up and power-down procedures.

Back up data and save and print docunents from a persona
computer (PC).

Identify the effects of and the nmethods for checking for a
virus in a PC system
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743220
Course Title: Mai nt enance Skills 2
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies of using and mai ntai ni ng hand and
portabl e power tools, handling and applying lubricants, applying basic
benchwork skills, and perform ng basic gas-welding and cutting
operations in the industrial-machi nery mai ntenance-technol ogy industry.
There is no occupational conpletion point associated with the conpletion
of this course.

08.0 USE AND MAI NTAI N HAND TOOLS--The student will be able to

08.01 Demonstrate the safe use of hand tools such as screwdrivers,
hamrers, wrenches, pliers, hacksaws, punches, chisels,
drills, files, tin snips, taps, and dies.

08. 02 Use neasuring devices.

08.03 Use wrenches and screwdrivers.

08.04 Use pipefitting tools.

08. 05 Use sheet-netal tools.

08.06 Safely use ropes, slings, pulleys, and bl ock and tackle.

08.07 Select the proper tool for each job application

08.08 Select correct tools for metric and standard fasteners.

08.09 ldentify state-of-the-art innovations and explore their
uses.

08.10 Identify and select fasteners for various applications,
taking into account the effects of corrosion on each
i ncludi ng threaded fasteners, nuts, washers, rivets, |ocking
pi ns, keys, self-tapping screws, |ocking-nut fasteners, and
sel f-retaining nuts.

08. 11 Describe the techniques and liability issues regarding
retrofitting fasteners for ease of renoval.

09.0 USE AND MAI NTAI N PORTABLE POVWER TOOLS--The student will be able
to:

09. 01 Denobnstrate the safe use of portable power tools such as
drills, belt and disc sanders, grinders, circular saws,
saber saws, netal shears, electric and pneumatic i npact
wrenches, rotary and pneumatic chi ppi ng hamrers, dril
presses, and bench grinders.

09.02 Use and maintain light- and heavy-duty drills.

09. 03 Use and maintain electric hamers.

09.04 Use and maintain pneurmatic drills and hamers.

09. 05 Use and mai ntain power screwdrivers and nut runners.

09.06 Use and maintain |inear-notion saws.

09.07 Use and maintain circular saws.

09.08 Use and maintain belt, pad, and di sc sanders.

5 53 3 3 5 S
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09.09 Use and maintain grinders and shears.
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10.

11.

12.

HANDLE AND APPLY LUBRI CANTS--The student will be able to:

10.
10.

10.

10.
10.
10.
10.
10.
10.
10.

10.

01
02

03

04
05
06
07
08
09
10

11

Expl ain the functions of |ubrication.

Expl ain the properties of oil lubricants and the factors
determining the selection of lubricants.

Identify the types, advantages, and functions of |ubricant
additives.

Explain the types of circulating oils and their purposes.
Identify grease application

Identify lubricating systens and nethods.

Expl ain | ubricant storage and handl i ng net hods.

Expl ain the types of oil filters and their uses.

Lubricate a piece of industrial equipnent.

Define the role of preventive maintenance in total equipnent
mai nt enance.

Descri be the major tasks of preventive nmi ntenance:

cl eaning, inspection, lubrication, mnor repair, and

i nformati on feedback

10. 12 Review a typical maintenance program

PERFORM BENCHWORK SKI LLS--The student will be able to:

11.01 ldentify safety and shop rules.

11.02 Cut mmterials by using hand hacksaws.

11. 03 Cut threads by using hand taps.

11.04 Cut threads by using dies.

11. 05 Repair threads by chasing and thread inserts.

11.06 Install dowel pins using tapered and strai ght reaners.

11. 07 Ream hol es by using tapered and strai ght reamers.

11. 08 Hand-sharpen cutting tools by using abrasive stones.

11. 09 Hone and | ap surfaces.

11. 10 Rempve danmged screws and ot her hardware

11.11 Deburr workpi eces.

PERFORM BASI C GAS AND ELECTRI C ARC WELDI NG AND CUTTI NG OPERATI ONS-

-The student will be able to:

12.01 ldentify the properties of the npst conmonly used nmetal s and
al l oys, including hardness and nalleability.

12.02 ldentify the processes and effects of tenpering, annealing,
and case hardeni ng.

12.03 ldentify welding cylinders, regulators, hoses, pressure
gauges, and torches.

12. 04 Descri be wel di ng-equi pment safety procedures.

12. 05 Dempnstrate proper flame settings.

12. 06 Dempnstrate basic gas-wel ding skills.

12. 07 Denmpnstrate procedures for adjusting and operating the
oxyacetylene cutting torch

12. 08 Dempnstrate freehand and gui de cutting of various nmeta
t hi cknesses.

12.09 ldentify the uses of the follow ng welding techniques:

| aser, ultrasonic, resistance, and percussion.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743230
Course Title: Mai nt enance Skills 3
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops conpetencies in rigging and lifting, installing and
renovi ng machi nery, conveyor mai ntenance, troubl eshooting machinery

per f ormance, conmuni cating, servicing custonmers, obtaining enploynent,
and entrepreneurship skills in the industrial-nmachi nery mai nt enance-
technol ogy industry. Conpletion of this course prepares the student for

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE A, | NDUSTRI AL MACHI NERY
MAI NTENANCE Assi stant--1ndustry Title.

13. 0 PERFORM RI GG NG FUNCTI ONS- - The student will be able to:

13.01 Demonstrate the safety procedures for performng rigging and
lifting operations.

13.02 ldentify and inspect fiber and wire rope.

13.03 Tie knots and hitches.

13.04 ldentify and use the conponents of rigging hardware.

13.05 Performrigging and lifting operations.

13. 06 Denpnstrate the proper operation of a forklift.

14.0 | NSTALL AND REMOVE MACHI NERY--The student will be able to

14.01 ldentify the safety procedures for installing and renpoving
machi nery.

14.02 ldentify the equi pment required for nachine installation and
renoval .

14. 03 Prepare an area for machine installation per the
manuf acturer's specifications.

14.04 Rig, |lift, and transport machinery to the installation site.

14.05 Install electrical hookups to nachinery.

14.06 Install air hydraulic hookups to machinery.

14. 07 Perform an assigned machine retrofit per manufacturer's
speci fications.

14. 08 Perform an assigned machi ne renoval and transport per
speci fication requirenents.

14. 09 Explain the inportance of vibration detection.

14.10 ldentify the need for pipe supports to prevent pipe stress.

15.0 DEMONSTRATE CONVEYOR- MAI NTENANCE TECHNI QUES- - The student will be
able to:

15.01 ldentify the types of conveyors.

15.02 ldentify the safety requirements and precautions for
conveyor - mai nt enance operati ons.

15. 03 Adjust the tracking of a belt.
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16.

17.

18.

19.

15.04 Check a belt for wear.

15.05 ldentify the types of splices.

15.06 ldentify splicing equipment and procedures.

15. 07 Denpnstrate conveyor-mnai ntenance techni ques, including
maki ng splices with splicing equipnent.

| DENTI FY COVMMON TROUBLES AND BASI C TROUBLESHOOTI NG TECHNI QUES- - The

student will be able to:

16. 01 Analyze the possible causes of common troubles in
i ndustri al - machi nery perfornmance.
16.02 ldentify basic troubl eshooting techniques for bearings.
16.03 ldentify basic troubl eshooting techniques for punps.
16. 04 ldentify basic troubl eshooting techniques for drive systens.
16. 05 ldentify basic troubl eshooting techniques for electrica
circuits.
16.06 ldentify basic troubl eshooting techniques for hydraulics.
16. 07 ldentify basic troubl eshooting techniques for pneumatics.
16.08 ldentify basic troubl eshooting techniques for PLCs.

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

17.01 Wite |logical and understandabl e statenents, or phrases, to
accurately fill out fornms and docunents commonly used in
busi ness and i ndustry.

17.02 Read and interpret graphs, charts, diagrans, and tables
comonly used in business and industry.

17.03 Read and follow witten and oral instructions.

17. 04 Answer and ask questions coherently and concisely.

17.05 Read critically by recognizing assunptions and inplications
and by eval uating ideas.

17. 06 Denpnstrate appropriate comruni cation skills, including
t el ecomruni cati ons.

DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to:

18. 01 Conduct a job search

18. 02 Secure information about a job.

18.03 ldentify the docunents that may be required for a job
application.

18. 04 Conplete a resune.

18. 05 Conplete a job-application formcorrectly.

18. 06 Denpnstrate conpetence in job-interview techniques.

18.07 ldentify or denonstrate appropriate responses to criticism
froman enpl oyer, a supervisor, or other persons.

18.08 ldentify acceptable work habits.

18. 09 Describe how to rmake appropriate job changes.

18. 10 Dempnstrate acceptabl e enpl oyee health habits.

18.11 Describe the purpose of the Florida "Ri ght-to-Know' |aw, as
recorded in the Florida Statutes, Chapter 442.

DESCRI BE THE ROLE OF JOB OWNERSHI P AND ENTREPRENEURSHI P- - The
student will be able to:
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20.

0

19.
19.

19.

19.
19.

19.

19.

01
02

03

04
05

06

07

APPLY

Define "entrepreneurship.”

Descri be the inportance of entrepreneurship to the American
econonmy.

Li st the advantages and di sadvant ages of busi ness ownership
and denonstrate ownership as an enpl oyee.

Identify the risks involved in the ownership of a business.
Identify the necessary personal characteristics and busi ness
skills of a successful entrepreneur

Identify the need for teammrk, teamrol es when working in a
factory or doing shift work, and team devel opnent.

Descri be how attitudes toward work responsibilities,
absences, and tardiness affect job success.

CUSTOVER- SERVI CE SKI LLS--The student will be able to:

20.
20.
20.
20.
20.
20.

01
02
03
04
05
06

Expl ain the need for custoner satisfaction.

Prepare service orders properly.

Conmuni cate sol utions to custoners.

Denonstrate nmethods of handling an irate custoner.
Fol | ow manuf acturers' service manual s.

Locate parts in a printed or computerized catal og or on
m crofi che.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8743240
Course Title: Machi nery Mai ntenance 4
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetenci es of planning an el enentary

predi ctive- preventive-nai ntenance schedule, perform ng gas and arc
wel di ng, perform ng machi ne-shop operations, mnaintaining piping and
tubi ng systens, troubl eshooting electrical circuits, and mai ntai ning and
installing drive conponents in the industrial-nmachinery mai ntenance-
technol ogy industry. There is no occupational conpletion point
associated with the conpletion of this course.

21.0 PLAN AN ELEMENTARY PREDI CTI VE- PREVENTI VE- MAI NTENANCE ( PPM
SCHEDULE- - The student will be able to:

21.01 List the types of predictive-preventive maintenance.

21.02 Describe the purpose of preventive-nmaintenance schedul es.

21.03 Create a preventive-nmai ntenance schedule formusing a
machi ne manual or the manufacturer's reconmmendations.

21.04 ldentify troubles caused by the | ack of preventive
mai nt enance.

21.05 Create a mmi ntenance | og and nmake entries for a machine or
equi pnent .

21.06 Create a preventive-nai ntenance schedule from a mai nt enance-
failure | og.

22.0 PERFORM GAS- AND ARC- VELDI NG PROCEDURES- - The student will be able
to:

22.01 Denonstrate the safety procedures for performng gas and arc
wel di ng and for transporting equi pment.

22.02 ldentify the conmponents of an oxyfuel rig.

22.03 Set up and shut down an oxyfuel rig.

22.04 Weld beads in a flat position.

22.05 Weld an outside corner joint using a filler rod.

22.06 Cut netal of various thickness’.

22.07 Weld beads in a flat position using E-6010 and E-7018
el ectrodes.

22.08 Weld beads in horizontal and in vertical positions using E-
6010 and E-7018 el ectrodes.

22.09 Weld beads in an overhead position using E-6010 and E-7018
el ectrodes.

22.10 Weld beads using a m g wel der.

22.11 Weld beads using a tig welder

22.12 Sol der and braze netals.

22.13 Cut stainless steel and alumnumwith a plasma-arc rig.

23. 0 PERFORM MACHI NE- SHOP OPERATI ONS- - The student will be able to:
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24.

25.

26.

23.01 Denonstrate safety in perfornm ng machi ne-shop operations.
23.02 ldentify the types of cutting tools.

23.03 Bore a hole to a specified size.

23.04 Chase an external V-thread.

23.05 ldentify the different types of work-hol di ng devices.
23.06 Prepare netal for finishing.

23.07 Set up, use, and adjust an arbor press.

23.08 Set up, use, and adjust a hydraulic press.

23.09 Set up, use, and adjust broaching tools.

23.10 Cut keyways with an end mll.

MAI NTAI N PI PI NG AND TUBI NG SYSTEMS- - The student will be able to:

24.01 ldentify the conponents of a piping system

24.02 Explain the maintenance considerations of netallic and
nonmetal | i ¢ piping systemns.

24.03 Describe the safety requirenments for working with piping and
t ubi ng systens.

24.04 Join copper tubing.

24.05 Join comon fittings.

24.06 Join netallic pipe.

24.07 Join plastic pipe.

24.08 Explain valve operation and nmi nt enance.

24.09 Explain the inmportance of strainers, filters, and traps in
pi pi ng systens.

24.10 Bend back-to-back, stub-ups, and doglegs in electrica
metallic tubing (EM).

TROUBLESHOOT ELECTRI CAL CI RCUI TS--The student will be able to:

25. 01 Describe the safety requirenments and precautions for
troubl eshooting electrical circuits.

25. 02 Di sconnect and reconnect electric notors.

25.03 ldentify the parts and function of electrical contro
equi pnent .

25.04 Define digital devices and PLC |l ogic/ladder logic to
t roubl eshoot .

25.05 ldentify the function of input and output devices and the
controller.

25.06 Explain how to troubl eshoot a sequence of events.

25.07 Use and maintain electrical test equi pment for
t roubl eshooti ng.

| NSTALL AND MAI NTAI N DRI VE COMPONENTS- - The student will be able
to:

26. 01 Denonstrate safety procedures for installing and nmintaining
drive conponents.

26.02 ldentify types of bearings, their cross-referencing, and
t heir uses.

26. 03 Renove, inspect, and/or replace bearings.

26. 04 Renove and repl ace seal s.

26. 05 Perform shaft alignnent.
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26.
26.
26.

26.
26.
26.
26.
26.
26.
26.
26.
26.
26.
26.

06
07
08

09
10
11
12
13
14
15
16
17
18
19

Identify the types of belts.

Identify the types of chains.

Perform tensi on adjustnments and alignnment on belt and chain
drives.

Troubl eshoot belt and chain drives.

Identify the types of gears.

Renmove, replace, and align gears, sprockets, and coupli ngs.
Renmove, replace, or repair V-joints and jack shafts.

Adj ust gear backl ash.

Tr oubl eshoot gear drives.

Di sassenbl e, inspect, reassenble, and adjust clutches.
Identify the types of variabl e-speed drives.

Tr oubl eshoot vari abl e-speed dri ves.

Identify the types of cams and |ink mechani sns.

Tr oubl eshoot cam and-1i nk mechani sm probl ens.
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STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8743250
Course Title: Machi nery Mai ntenance 5
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetenci es of nmintaining specific types of
air conpressors and nmintaining, repairing, and troubl eshooting fl uid-
drive systens in the industrial-nmachinery mai ntenance-technol ogy

i ndustry. There is no occupational conpletion point associated with the
conpl etion of this course.

27.0 MAI NTAI N RECI PROCATI NG, PGSI Tl VE- DI SPLACEMENT, AND ROTARY Al R
COMPRESSORS- - The student will be able to:

27.01 Relate force, weight, nass, and density to a pneunatic
system

27.02 Denponstrate safety procedures for mmintaining reciprocating,
positive-di splacenent, and rotary air conpressors.

27.03 Denonstrate the operation of reciprocating conpressors.

27.04 Denonstrate the operation of positive-displacenent and
rotary air conpressors.

27.05 Denonstrate prinmary and secondary air treatnent.

27.06 Denonstrate the operation of valves, cylinders, and notors.

27.07 Check oil level.

27.08 Change oil

27.09 Drain water fromtank.

27.10 Test for efficiency of conpressor

27.11 I nspect storage tank for quality.

27.12 Test pressure control switch.

28.0 MAI NTAIN AND REPAI R HYDRAULI C- SYSTEM COVPONENTS- - The student will
be able to:

28.01 Explain the safety procedures for installing hydraulic
l'ines.

28.02 Explain Pascal's |aw.

28.03 Explain Bernoulli's principle.

28. 04 Explain how heat and pressure relate to power and
transm ssion.

28. 05 Describe the physical and chem cal properties of a fluid.

28.06 Install and maintain a contamn nant-renoval system

28.07 Deternine reservoir requirenents.

28.08 Classify and sel ect punps for specific applications.

28. 09 Conput e hose requirenents.

28.10 Install hydraulic |ines.

28.11 Select and install control valves.

29.0 TROUBLESHOOT HYDRAULI C SYSTEMS--The student will be able to:
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29.01 Explain the safety procedures for troubl eshooting hydraulic
syst ens.

29.02 Read a hydraulic schematic.

29.03 Install hydraulic conponents.

29. 04 Connect electrically controlled val ves.

29. 05 Explain hydraulic-system troubl eshooting techni ques.

29.06 Repair and repl ace val ves.

29. 07 Repair and repl ace cylinders.

29. 08 Repair and replace punps and notors.

30.0 MAINTAIN AND TROUBLESHOOT PNEUNMATI C SYSTEMS- - The student will be
able to:

30.01 Explain the safety procedures for troubl eshooting pneumatic
syst ens.

30. 02 Di agram an air-supply system

30.03 Install system conmponents.

30. 04 Denpbnstrate system mai nt enance techni ques.

30. 05 Expl ain proper troubl eshooting procedures.

30. 06 Troubl eshoot air conpressors.

30. 07 Troubl eshoot, repair, and install control valves.

30. 08 Troubl eshoot air notors.

31.0 MAINTAIN AND TROUBLESHOOT FLUI D- DRI VE SYSTEMS- - The student will be
able to:

31.01 Explain the safety procedures for maintaining and
troubl eshooting fluid-drive systens.

31.02 Install adjustable speed drives.

31. 03 Troubl eshoot adjustable speed drives.

31.04 Explain the operation of fluid couplings.

31.05 Install fluid couplings.

31.06 Install torque converters.

31.07 Perform preventive nmi ntenance.

31.08 Apply a "dynanmi c" nmagnetic/ mechani cal braking device to a
not or .

31. 09 Mount the equi pnment.

32.0 MAINTAIN AND TROUBLESHOOT ROBOTI C SYSTEMS--The student will be
able to:

32.01 ldentify uses of robotics in industry.
32.02 ldentify safety procedures related to robotic systens.
32.03 ldentify mechanical, hydraulic, pneunmatic and
el ectrical/electroni c conponents of robotic systens.
32.04 Performroutine maintenance and calibration of robotic
syst ens.
32. 05 Renpve, replace, and adjust robotic system conponents.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8743260
Course Title: Machi nery Mai ntenance 6
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies for punp maintenance and repair
and for pollution control along with know edge of industrial-pollution
control systens in industrial-nmachinery maintenance-technol ogy
operations. It may include the devel opment of optional conpetencies
related to air-conditioning and refrigeration, boilers, and snall

engi nes. Conpletion of this course prepares the student for

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE B, MACHI NERY MAI NTENANCE
MECHANI C- - OES 85119632.

33.0 PERFORM PUMP MAI NTENANCE AND REPAI R--The student will be able to:

33.01 Denonstrate the safety procedures for perform ng punp
mai nt enance.

33.02 Deternmi ne punp capacity and system requirenents.

33.03 Perform punp mai ntenance.

33.04 ldentify packing and seal requirenents.

33.05 Explain the operating principles of centrifugal, propeller
and turbine rotary, reciprocating, diaphragm positive
pl acement, and vacuum punps.

33. 06 Di sassenbl e and reassenble a punp.

34.0 EXPLAIN THE OPERATI ON OF | NDUSTRI AL- POLLUTI ON CONTROL SYSTEMS- - The
student will be able to:

34.01 Explain the operation of air-pollution control systens.

34.02 Explain the operation of water-pollution control systens.

34.03 Explain the operation of solid-waste pollution contro
syst ens.

34.04 Explain the operation of noise-pollution control systens.

35.0 TROUBLESHOOT Al R- CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The
student will be able to:

35.01 Explain the principles of refrigeration

35.02 ldentify the mmj or conmponents.

35.03 Describe the functions of electrical systens.

35. 04 Troubl eshoot air-conditioning and refrigerati on systens.

35.05 Explain the requirenment for recovery of hazardous materials
and rel ated safety procedures.

36.0 | DENTIFY BO LERS--The student will be able to:
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37.

36.01 lIdentify the various types and conponents of heat

exchangers.

36.02 ldentify the various types and conponents of boilers.
36.03 ldentify the various types and conponents of fractioning

col umms.

36.04 ldentify the uses of steam

MAI NTAI N | NTERNAL COVBUSTI ON ENG NES- - The student will be able to:

37.

37.
37.
37.
37.
37.

37.
37.

01

02
03
04
05
06

07
08

Expl ain the basic principles of operation of the two-stroke-
cycl e conmbusti on engi ne.

Identify the types of engines.

Locate engi ne serial and nodel nunbers.

Identify engi ne assenblies and systens.

Tr oubl eshoot and eval uate engi ne perfornmance.

Perform routi ne nmai ntenance on engi ne operating systens
i ncluding air intake and exhaust, fuel, lubrication
starting and governing.

Per f orm engi ne tune-up and adjustnment procedures

Renmove and repl ace engi ne assenblies.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743170
Course Title: | ndustrial Maintenance 7
Course Credits: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies for preparing for machinery
startup and perforning vibration analysis and machi ne bal anci ng for
speci al i zed operations in the industrial-nmachinery mai ntenance-
technol ogy industry. There is no occupational conpletion point
associated with the conpletion of this course.

38.0 PREPARE FOR MACHI NERY STARTUP--The student will be able to:

38.01 Performthe requirenments and precautions for nachinery
startup.

38.02 Align machinery using wire line, transit, dial indicators,
conputer, and | aser-alignnment devices.

38.03 Position and secure nachinery on a foundation

38.04 Level machinery and install bal ance-vibration danpers.

38.05 ldentify pipe-stress standards for machi ne-nmai nt enance
applications.

38.06 Performfinish alignnent and check for pipe stresses in
machi nery- mai nt enance applications

a

39.0 EXPLAIN THE OPERATI ON OF | NDUSTRI AL- POLLUTI ON CONTROL SYSTEMS- - The

student will be able to:

39.01 Collect vibration data.

39.02 Interpret vibration data.

39.03 Determine velocity, acceleration, spike energy, frequency,
anplitude, and other vibration sources.

39.04 Describe the safety requirenents and precautions for
vi bration anal ysis.

39. 05 Operate and use vibration software.

39.06 Predict and verify the condition of machinery in an
i ndustrial setting using vibration tools.

39.07 Explain the approximately 25 sources of vibration

39.08 Explain the bearing frequency (BIFO formulas.

39.09 Deternmine proficiency in vibration detection

40.0 PERFORM MACHI NERY BALANCI NG - The student will be able to:

40. 01 Describe the safety requirenents and precautions for
bal anci ng procedures and equi prment.

40.02 Identify the principles of static bal ancing.

40. 03 Perform a vector balance in the classroom

40.04 Identify bal ancing standards, |SO 1940 or equal

40.05 Perform a stand bal ance in a shop

40.06 Performa field balance in an industrial setting.

1090



40. 07 Use portable or stationary bal anci ng equi prment.
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STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743180
Course Title: | ndustrial Maintenance 8
Course Credits: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies for preparing for machinery
startup and perforning vibration analysis and machi ne bal anci ng for
speci al i zed operations in the industrial-nmachinery mai ntenance-
technol ogy industry. There is no occupational conpletion point
associated with the conpletion of this course.

41.0 DEMONSTRATE PREDI CTI VE- PREVENTI VE- MAI NTENANCE ( PPM TECHNOLOG ES- -

42.

43.

The student will be able to:

41.01 Explain the use of infrared thernography.

41.02 Explain the use of ultrasound technol ogy.

41.03 Explain the use of advanced alignnent techniques (optica
and Essinger bars).

41.04 Explain the use of oil ferrography and the types of oi
sanmpl i ng.

41. 05 Explain the use of shock pul se equi prment.

41.06 Describe the safety requirenents for PPM technol ogi es.

41.07 Determ ne the use of one of the above predictive-naintenance
procedures.

41. 08 Pl an an advanced PPM schedul e.

USE COVMPUTER- MAI NTENANCE- MANAGEMENT SYSTEMS ( CMMVB) - - The st udent
will be able to:

42.01 Operate CMVS software

42.02 Enter and cl ose a mai ntenance work order with CVMVS

42.03 Schedul e a series of maintenance tasks.

42.04 Wite a detail ed maintenance job plan

42.05 Order parts and supplies for a maintenance work order

42.06 Determ ne the personnel resources needed for a mmintenance
j ob.

PERFORM MACHI NERY BALANCI NG - The student will be able to

43.01 Conduct/lead a failure-analysis neeting to determ ne the
root cause of a failure.

43.02 Create a failure-analysis formand wite a mni mum of two
different types of failure-analysis reports.

43.03 Explain the types of bearing failure.

43.04 Explain the types of shaft fatigues and failures.

43.05 Explain the types of lubrication breakdowns.

43.06 Estimte the cost and the inpact on production of a specific
failure.
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STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743190
Course Title: | ndustrial Maintenance 9
Course Credits: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies for preparing for machinery
startup and perforning vibration analysis and machi ne bal anci ng for
speci al i zed operations in the industrial-nmachinery mai ntenance-
technol ogy industry. There is no occupational conpletion point
associated with the conpletion of this course.

44.0 | MPROVE ROTATI NG EQUI PMENT PERFORMANCE- - The student will be able
to:

44.01 Cal cul ate shaft-deflection ratios and use the results to
i mprove shaft design.

44.02 Draw or sketch equi prment bases and supports of sturdy
construction.

44.03 Determne and install advanced | abyrinth-sealing devices.

44.04 Determine and install advanced nechanical -seal i ng devi ces.

44.05 Run the Gates Belts or another interactive belt-design-and-
t ensi oni ng conput er program applied to various drives.

44.06 Explain the benefits of synthetic oils and greases.

44.07 Explain MIBF (Mean Tine Between Equi pnent Failure) and its
cost inmpact when machinery life is extended.

44.08 List seven specific machinery-inprovenent ideas in detail

45. 0 USE COWVPUTER- MAI NTENANCE- MANAGEMENT SYSTEMS ( CMMVB) - - The st udent
will be able to:

45.01 Review and critique machi nery and base design for
i mprovenent, before the equipment is placed on order

45.02 Identify the essential elements of effective maintenance
management :

Rewar d system

Predi cti ve-preventive nmai ntenance

Pl anni ng

Wor k- or der systens

Organi zati ons

Goal s and tracking

Facilities

St or er oons

Contractors
J. Shut downs

45.03 Wite a report on the design and effective use of at |east
two of the essential elenments of managenent.

TITOMmMOoDOmY
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Fl ori da Departnment of Education
| NTENDED OUTCOMES

Program Titl e: M Il wight
Secondary PSAV
Progr am Number : 8743200 1470313
Cl P Number 0647.030302 0647.030302
Grade Level 9-12, 30, 31 30, 31
Lengt h 9 Credits 1, 350 Hours
Certification TEC CONSTR @ G TEC CONSTR @ G
M LLWRI GHT @ G M LLWRI GHT @ G
BLDG CONST @ G BLDG CONST @ G
IND ENGR @ G IND ENGR @ G
Basi c-Skills Grade Level
Mat h 9
Language 9
Readi ng 9

| NTENDED OUTCOMES: After successfully conpleting the appropriate

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

student will

be able to performthe follow ng:

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE - A (450 Hours)
| NDUSTRI AL MACHI NERY MAI NTENANCE ASSI STANT - | NDUSTRY TI TLE

01.
02.

03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

0

o

[eNeoNeoNolNeoNolloNelNolNolNolNolNolNo]

[oNeoNeNe)

Apply safety rules and procedures.

Expl ain the basic el enents of physics as related to
I ndustrial Machi nery Mintenance and Repair

Expl ain basic electricity and el ectronics.

Perf orm mat hemati cal cal cul ati ons.

Read pl ans and draw ngs.

Per f orm measuri ng and | ayout operations.

Per f orm conput er applicati ons.

Use and maintain hand tools.

Use and mai ntain portable power tools.

Handl e and apply |ubricants.

Per f orm benchwor k skills.

Per f orm gas-wel di ng and cutting operations.
Performriggi ng functions.

Install and renove machi nery.

Denonstrate conveyor - nai nt enance techni ques.
Identify common troubles and basic troubl eshooting
t echni ques.

Denonstrate appropriate comruni cation skills.
Denonstrate enployability skills.

Describe the role of job ownership and entrepreneurship
Apply custoner-service skills.

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE - B (450 Hours)
MACHI NERY MAI NTENANCE MECHANI C - CES 85110
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21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.
35.

36.
37.

[oNeoNeNolNolNe]l

[oNeoNeNolNolNe]l

0
0
0

Pl an an el enentary predictive-preventive-nai ntenance (PPM
schedul e.

Perform gas- and arc-wel di ng procedures.

Per f orm machi ne- shop operati ons.

Mai ntai n pi pi ng and tubing systens.

Troubl eshoot electrical circuits.

Install and nmintain drive conponents.

Mai ntai n reci procating, positive-displacenent, and rotary
air conpressors.

Mai ntai n and repair hydraulic-system conponents.

Tr oubl eshoot hydraulic systens.

Mai ntai n and troubl eshoot pneumatic systens.

Mai ntai n and troubl eshoot fluid-drive systens.

Per f orm punp mai nt enance and repair.

Expl ain the operation of industrial-pollution contro
syst ens.

Expl ain the operation of industrial-pollution contro
syst ens.

Tr oubl eshoot air-conditioning and refrigeration systens.
Identify boilers.

Mai ntai n i nternal combusti on engines.

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE - C (450 Hours)
M LLWRI GHT - OES 85123634

38.0 Performnetal fabrication
39.0 Performprecision |ayout.

40.
41.

0
0

Install, renmove and align machinery.
Install, renmove and align machi nery ( ADVANCED)
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OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - A
| NDUSTRI AL MACHI NERY MAI NTENANCE ASSI STANT - | NDUSTRY TI TLE

01.0

02.0

APPLY SAFETY RULES AND PROCEDURES- - The student will be able to:

01.
01.
01.
01.
01.
01.
01.
01.
01.

01.

01
02
03
04
05
06
07
08
09

10

Practice shop safety rul es and procedures.

Practice personal safety rul es and procedures.
Practice fire safety rules and procedures.

Practice electrical safety rules and procedures.
Practice tool safety rules and procedures.

Practice | adder and scaffol ding safety rules and procedures.
Mai ntain a clean work and shop area

Perform | ock out/tag-out procedures.

Identify Cccupational Safety and Health Adm ni stration
(OSHA) requirenments and procedures.

Use Materials Safety Data Sheets (MsDS).

EXPLAI N THE BASI C ELEMENTS OF PHYSI CS AS RELATED TO | NDUSTRI AL

MACHI NERY MAI NTENANCE AND REPAI R--The student will be able to

02.

02.

02.

02.

02.

02.

02.

02.

02.

02.
02.

01

02

03

04

05

06

07

08

09

10
11

Expl ain the standards of neasurenent and the inpact of
action and working forces, including tension, conpression,
torque, and shear.

Identify the principles and | aws of notion and explain how
they affect acceleration and decel eration.

Expl ain the relationship of work, power, and energy to the
types of collisions and the conservation of nmomentum

Expl ain the operation of sinple machines, including the

| ever, inclined plane, screw, wedge, wheel and axle, pulley,
and jacking screws.

Identify the ways of produci ng power for mechanica
efficiency, in terns of gear ratios, work forces, and types
of work done by a crane hook, forklift truck, and screw or
bol t.

Use linear, liquid, and weight units of neasurenent to
nmeasure areas, areas within areas, and vol une.

Descri be the nechani cal and chemical properties of materials
comonly used in industry.

Expl ain the | aws and conditions governing static and kinetic
friction, the problens caused by friction, and the effects
of the angle of repose.

Expl ai n nmol ecul ar action as a result of tenperature
extremes, chemical reaction, and noisture content.

Draw concl usi ons or make inferences from data.

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

02. 12 Explain pressure nmeasurenent in terns of pounds per square
inch (PSI), inches of mercury, and Kil opascal (Kpa).
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03.0 EXPLAIN BASIC ELECTRICITY AND ELECTRONI CS--The student will be

04.

05.

06.

able to:

03.01 Define electrical/electronics terms.

03.02 Explain the theory and application of magneti sm

03.03 Explain OChm s | aw

03. 04 Describe direct current (DC) and alternating current (AC)
circuits.

03.05 ldentify the advantages and di sadvantages of alternating
current (AC) and direct current (DC) motors for various
applications.

03. 06 Describe the use of progranmable |logic controllers (PLCs) in

the industry.

PERFORM MATHEMATI CAL CALCULATI ONS--The student will be able to

04.
04.

04.
04.
04.
04.
04.
04.

04.
04.

01
02

03
04
05
06
07
08

09
10

Make job-rel ated deci mal and fraction cal cul ati ons.

Sol ve job-rel ated problens by addi ng, subtracting,

mul ti plyi ng, and dividing nunbers.

Sol ve job-rel ated problens using a hand-hel d cal cul at or
Sol ve job-rel ated probl ens using basic formulas.

Sol ve job-rel ated probl ens using basic geonetry.

Measure a wor kpi ece and conpare the neasurenments with

bl uepri nt specifications.

Sol ve job-rel ated problens using mathemati cal handbooks,
charts, and tables.

Convert neasurenments from English to nmetric and fromnetric
to English units.

Sol ve job-rel ated problens using proportions.

Sol ve job-rel ated problens using statistics.

READ PLANS AND DRAW NGS- - The student will be able to:

05.
05.
05.
05.
05.

05.
05.

05.
05.
05.

01
02
03
04
05

06
07

08
09
10

I dentify dinmensions.

Identify lists of materials and specifications.

Identify section and detail views.

Sket ch and di nensi on a part.

Di sassenbl e and assenbl e parts using an expl oded-vi ew

dr awi ng.

I nterpret blueprint abbreviations.

Identify dinmensioning of radii, round holes, fillets, and
chanfers.

Identify screw threads and bolt types.

Apply di nensi onal tol erances.

Identify the nmetal -fabrication synbols used in blueprints.

PERFORM MEASURI NG AND LAYOUT OPERATI ONS--The student will be able

to:

06. 01 Perform basic geonetric-constructi on operations.
06. 02 Safely use marki ng gauges, center punches, scribes, surface

gauges, squares, dividers, dial indicators, protractors,
surface plates, depth gauges, and circunference rules.
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07.

08.

09.

06. 03 Devel op patterns using parallel lines, radial lines, and
triangul ati on.

06. 04 Make netal -fabrication sketches.

06. 05 Read and neasure with steel rules.

06. 06 Read and neasure with nicroneters.

06. 07 Read and neasure with vernier tools.

06. 08 Read and neasure with dial calipers.
06. 09 Read and neasure with dial indicators.

PERFORM COMPUTER APPLI CATI ONS- - The student will be able to:

07.01 Explain the use of conputers in plant operations.

07.02 Describe information processing.

07.03 ldentify types of conputers.

07.04 ldentify keyboard functions.

07.05 ldentify data input and output devices.

07.06 Describe computer prograns.

07.07 Perform power-up and power-down procedures.

07.08 Back up data and save and print documents from a persona
computer (PC).

07.09 ldentify the effects of and the nmethods for checking for a
virus in a PC system

USE AND MAI NTAI N HAND TOOLS--The student will be able to

08.01 Demonstrate the safe use of hand tools: screwdrivers,
hamrers, wrenches, pliers, hacksaws, punches, chisels,
drills, files, tin snips, taps, and dies.

08. 02 Use neasuring devices.

08. 03 Use wrenches and screwdrivers.

08.04 Use pipefitting tools.

08. 05 Use sheet-netal tools.

08.06 Safely use ropes, slings, pulleys, and bl ock and tackle.

08.07 Select the proper tool for each job application

08.08 Select correct tools for metric and standard fasteners.

08.09 ldentify state-of-the-art innovations and explore their
uses.

08.10 Identify and select fasteners for various applications,
taking into account the effects of corrosion on each
i ncludi ng threaded fasteners, nuts, washers, rivets, |ocking
pi ns, keys, self-tapping screws, |ocking-nut fasteners, and
sel f-retaining nuts.

08. 11 Describe the techniques and liability issues regarding
retrofitting fasteners for ease of renoval.

USE AND MAI NTAI N PORTABLE POWER TOOLS--The student will be able
to:

09. 01 Denobnstrate the safe use of portable power tools such as
drills, belt and disc sanders, grinders, circular saws,
saber saws, netal shears, electric and pneumatic i npact
wrenches, rotary and pneumatic chi ppi ng hamrers, dril
presses, and bench grinders.
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09.
09.
09.
09.
09.
09.
09.
09.

02
03
04
05
06
07
08
09

Use
Use
Use
Use
Use
Use
Use
Use

and
and
and
and
and
and
and
and

mai
mai
mai
mai
mai
mai
mai
mai

nt ai
nt ai
nt ai
nt ai
nt ai
nt ai
nt ai
nt ai

5 53 3 3 O3 3 3 5

light- and heavy-duty drills.

el ectric hammers.

pneumatic drills and hanmers.

power screwdrivers and nut runners.
i near-notion saws.

circul ar saws.

belt, pad, and di sc sanders.

gri nders and shears.
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10.

11.

12.

HANDLE AND APPLY LUBRI CANTS--The student will be able to:

10.
10.

10.

10.
10.
10.
10.
10.
10.
10.

10.

01
02

03

04
05
06
07
08
09
10

11

Expl ain the functions of |ubrication.

Expl ain the properties of oil lubricants and the factors
determining the selection of lubricants.

Identify the types, advantages, and functions of |ubricant
additives.

Explain the types of circulating oils and their purposes.
Identify grease application

Identify lubricating systens and nethods.

Expl ain | ubricant storage and handl i ng net hods.

Expl ain the types of oil filters and their uses.

Lubricate a piece of industrial equipnent.

Define the role of preventive maintenance in total equipnent
mai nt enance.

Descri be the major tasks of preventive nmi ntenance:

cl eaning, inspection, lubrication, mnor repair, and

i nformati on feedback

10. 12 Review a typical maintenance program

PERFORM BENCHWORK SKI LLS--The student will be able to:

11.01 ldentify safety and shop rules.

11.02 Cut mmterials by using hand hacksaws.

11. 03 Cut threads by using hand taps.

11.04 Cut threads by using dies.

11. 05 Repair threads by chasing and thread inserts.

11.06 Install dowel pins using tapered and strai ght reaners.

11. 07 Ream hol es by using tapered and strai ght reamers.

11. 08 Hand-sharpen cutting tools by using abrasive stones.

11. 09 Hone and | ap surfaces.

11. 10 Rempve danmged screws and ot her hardware

11.11 Deburr workpi eces.

PERFORM BASI C GAS AND ELECTRI C ARC WELDI NG AND CUTTI NG OPERATI ONS-

-The student will be able to:

12.01 ldentify the properties of the npst conmonly used nmetal s and
al l oys, including hardness and nalleability.

12.02 ldentify the processes and effects of tenpering, annealing,
and case hardeni ng.

12.03 ldentify welding cylinders, regulators, hoses, pressure
gauges, and torches.

12. 04 Descri be wel di ng-equi pment safety procedures.

12. 05 Dempnstrate proper flame settings.

12. 06 Dempnstrate basic gas-wel ding skills.

12. 07 Denmpnstrate procedures for adjusting and operating the
oxyacetylene cutting torch

12. 08 Dempnstrate freehand and gui de cutting of various nmeta
t hi ckness' .

12.09 ldentify the uses of the follow ng welding techniques:

| aser, ultrasonic, resistance, and percussion.
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13.

14.

15.

16.

12.10 Perform basic electric arc wel di ng procedures.

PERFORM RI GG NG FUNCTI ONS- - The student will be able to:

13.01 Dempnstrate the safety procedures for performng rigging and

13
13
13
13
13

.02
.03
.04
. 05
. 06

lifting operations.

Identify and inspect fiber and wire rope.

Ti e knots and hitches.

Identify and use the conponents of rigging hardware.
Performrigging and lifting operations.

Denmonstrate the proper operation of a forklift.

| NSTALL AND REMOVE MACHI NERY- - The student will be able to

14.01 ldentify the safety procedures for installing and renpoving
machi nery.

14.02 ldentify the equi pment required for nachine installation and
renoval .

14. 03 Prepare an area for machine installation per the
manuf acturer's specifications.

14.04 Rig, |lift, and transport machinery to the installation site.

14.05 Install electrical hookups to nachinery.

14.06 Install air hydraulic hookups to machinery.

14. 07 Perform an assigned machine retrofit per the manufacturer's
speci fications.

14. 08 Perform an assi gned machi ne renoval and transport per
speci fication requirenents.

14. 09 Explain the inportance of vibration detection.

DEMONSTRATE CONVEYOR- MAI NTENANCE TECHNI QUES- - The student will be

able to:

15.01 ldentify the types of conveyors.

15.02 ldentify the safety requirements and precautions for
conveyor - mai nt enance operati ons.

15. 03 Adjust the tracking of a belt.

15. 04 Check a belt for wear.

15.05 ldentify the types of splices.

15.06 ldentify splicing equipment and procedures.

15. 07 Denpnstrate conveyor-nai ntenance techni ques, including

maki ng splices with splicing equipnent.

| DENTI FY COMMON TROUBLES AND BASI C TROUBLESHOOTI NG TECHNI QUES- - The

student will be able to:
16. 01 Analyze the possible causes of common troubles in
i ndustrial - machi nery perfornmance.
16.02 ldentify basic troubl eshooting techniques for bearings.
16.03 ldentify basic troubl eshooting techniques for punps.
16.04 ldentify basic troubl eshooting techniques for drive systens.
16.05 ldentify basic troubl eshooting techniques for electrica
circuits.
16.06 ldentify basic troubl eshooting techniques for hydraulics.
16. 07 ldentify basic troubl eshooting techniques for pneumatics.
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17.

18.

19.

20.

0

16. 08 ldentify basic troubl eshooting techniques for PLCs.

DEMONSTRATE APPROPRI ATE COVMUNI CATI ON SKI LLS--The student will be

able to:

17.

17.
17.
17.
17.

17.

01

02
03
04
05

06

Wite | ogical and understandable statenents, or phrases, to
accurately fill out forms and docunents commonly used in
busi ness and i ndustry.

Read and interpret graphs, charts, diagrans, and tables
comonly used in business and industry.

Read and follow witten and oral instructions.

Answer and ask questions coherently and conci sely.

Read critically by recognizing assunptions and inplications
and by eval uating ideas.

Denonstrate appropriate comruni cation skills, including

t el ecomruni cati ons.

DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to:

18.
18.
18.

18.
18.
18.
18.

18.
18.
18.
18.

01
02
03

04
05
06
07

08
09
10
11

Conduct a job search

Secure information about a job.

Identify the docunents that may be required for a job
application.

Conpl ete a resune.

Conplete a job-application formcorrectly.

Denonstrate conpetence in job-interview techniques.
Identify or denonstrate appropriate responses to criticism
froman enpl oyer, a supervisor, or other persons.

Identify acceptable work habits.

Descri be how to nmake appropriate job changes.

Denonstrate acceptabl e enpl oyee health habits.

Descri be the purpose of the Florida "Ri ght-to-Know' |aw, as
recorded in the Florida Statutes, Chapter 442.

DESCRI BE THE ROLE OF JOB OMNERSHI P AND ENTREPRENEURSHI P- - The

student will be able to:

19. 01 Define "entrepreneurship."”

19. 02 Describe the inportance of entrepreneurship to the Anmerican
econony.

19. 03 List the advantages and di sadvant ages of busi ness ownership
and denonstrate ownership as an enpl oyee.

19.04 ldentify the risks involved in the ownership of a business.

19.05 ldentify the necessary personal characteristics and business
skills of a successful entrepreneur

19.06 ldentify the need for teamwrk, teamroles when working in a
factory or doing shift work, and team devel opnent.

19. 07 Describe how attitudes toward work responsibilities,
absences, and tardiness affect job success.

APPLY CUSTOMER- SERVI CE SKILLS--The student will be able to:

20. 01 Explain the need for custoner satisfaction

20.02 Prepare service orders properly.
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20.
20.
20.
20.

03
04
05
06

Communi cat e sol utions to custoners.

Denonstrate nmethods of handling an irate custoner.
Fol | ow manuf acturers' service manual s.

Locate parts in a printed or conmputerized catal og or on
m crofi che.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B
MACHI NERY MAI NTENANCE MECHANI C - CES 85110

21.

22.

23.

PLAN AN ELEMENTARY PREDI CTI VE- PREVENTI VE- MAI NTENANCE (PPM

SCHEDULE- - The student will be able to:

21.
21.
21.
21.
21.

21.

01
02
03
04
05

06

List the types of predictive-preventive naintenance.
Descri be the purpose of preventive-nai ntenance schedul es.
Create a preventive-nmai ntenance schedule formusing a
machi ne manual or the manufacturer's reconmmendati ons.
Identify troubles caused by the lack of preventive

mai nt enance.

Create a nmintenance | og and nmake entries for a machine or
equi pnent .

Create a preventive-nmai ntenance schedul e from a mai ntenance-
failures |og.

PERFORM GAS- AND ARC- VELDI NG PROCEDURES- - The student will be able

to:

22.

22.
22.
22.
22.
22.
22.

22.
22.
22.
22.

22.
22.

01

02
03
04
05
06
07

08
09
10
11

12
13

Denonstrate the safety procedures for perfornming gas and arc
wel di ng and for transporting equi prment.

Identify the conponents of an oxyfuel rig.

Set up and shut down an oxyfuel rig.

Wel d beads in a flat position.

Wel d an outside corner joint using a filler rod.

Cut netal of various thickness’.

Wel d beads in a flat position using E-6010 and E-7018

el ectrodes.

Wel d beads in horizontal and in vertical positions using E-
6010 and E-7018 el ectrodes.

Wel d beads in an overhead position using E-6010 and E-7018
el ectrodes.

Wel d beads using a m g wel der.

Wel d beads using a tig wel der.

Sol der and braze netals.

Cut stainless steel and alumnumwi th a plasma-arc rig.

PERFORM MACHI NE- SHOP OPERATI ONS- - The student will be able to:

23.
23.
23.
23.
23.
23.
23.
23.

01
02
03
04
05
06
07
08

Denmonstrate safety in perform ng nmachi ne-shop operati ons.
Identify the types of cutting tools.

Bore a hole to a specified size.

Chase an external V-thread.

Identify the different types of work-hol di ng devices.
Prepare nmetal for finishing.

Set up, use, and adjust an arbor press.

Set up, use, and adjust a hydraulic press.
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24.

25.

26.

23.09 Set up, use, and adjust broaching tools.
23.10 Cut keyways with an end mll.

MAI NTAI N PI PI NG AND TUBI NG SYSTEMS--The student will be able to:

24.01 ldentify the conmponents of a piping system

24.02 Explain the maintenance consi derations of netallic and
nonmetal |i c piping systemns.

24.03 Describe the safety requirenments for working with piping and
t ubi ng systens.

24.04 Join copper tubing.

24.05 Join comon fittings.

24.06 Join netallic pipe.

24.07 Join plastic pipe.

24.08 Explain valve operation and nmi nt enance.

24.09 Explain the inmportance of strainers, filters, and traps in
pi pi ng systens.

24.10 Bend back-to-back, stub-ups, and doglegs in electrica
metallic tubing (EM).

TROUBLESHOOT ELECTRI CAL AND ELECTRONI C Cl RCUI TS--The student will
be able to:

25. 01 Describe the safety requirenents and precautions for
troubl eshooting electrical circuits.

25. 02 Di sconnect and reconnect electric notors.

25.03 ldentify the parts and function of electrical contro
equi pnent .

25.04 Define digital devices and PLC |l ogic/ladder logic to
t roubl eshoot .

25.05 ldentify the function of input and output devices and the
controller.

25.06 Explain how to troubl eshoot a sequence of events.

25.07 Use and maintain electrical test equi pment for
t roubl eshooti ng.

| NSTALL AND MAI NTAI N DRI VE COMPONENTS- - The student will be able
to:

26. 01 Denonstrate safety procedures for installing and nmintaining
drive conponents.

26.02 ldentify the types of bearings, their cross-referencing, and
t heir uses.

26. 03 Renobve, inspect, and/or replace bearings.

26. 04 Renove and repl ace seal s.

26. 05 Perform shaft alignnent.

26.06 ldentify the types of belts.

26.07 ldentify the types of chains.

26.08 Performtension adjustnents and alignnent on belt and chain
drives.

26. 09 Troubl eshoot belt and chain drives.

26.10 ldentify the types of gears.

26. 11 Renove, replace, and align gears, sprockets, and couplings.

26. 12 Renove, replace, or repair V-joints and jack shafts.
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26. 13 Adj ust gear backl ash.

26. 14 Troubl eshoot gear drives.

26. 15 Di sassenbl e, inspect, reassenble, and adjust clutches.
26.16 ldentify the types of variabl e-speed drives.

26. 17 Troubl eshoot vari abl e-speed dri ves.

26.18 ldentify the types of cans and |ink nmechani sns.

26. 19 Troubl eshoot cam and-1ink nechani sm probl ens.

27.0 MAI NTAI N RECI PROCATI NG, PGSI Tl VE- DI SPLACEMENT, AND ROTARY Al R
COMPRESSORS- - The student will be able to:

27.01 Relate force, weight, nass, and density to a pneunatic
system

27.02 Denponstrate safety procedures for mmintaining reciprocating,
positive-di splacenent, and rotary air conpressors.

27.03 Denonstrate the operation of reciprocating conpressors.

27.04 Denonstrate the operation of positive-displacenent and
rotary air conpressors.

27.05 Denonstrate primary and secondary air treatnent.

27.06 Denonstrate the operation of valves, cylinders, and notors.

27.07 Check oil level.

27.08 Change oil

27.09 Drain water fromtank.

27.10 Test for efficiency of conpressor

27.11 I nspect storage tank for quality.

27.12 Test pressure control switch.

28.0 MAI NTAIN AND REPAI R HYDRAULI C SYSTEM COVPONENTS- - The student wil |
be able to:

28.01 Explain the safety procedures for installing hydraulic
l'ines.

28.02 Explain Pascal's |aw.

28.03 Explain Bernoulli's principle.

28. 04 Explain how heat and pressure relate to power and
transm ssion.

28. 05 Describe the physical and chem cal properties of a fluid.

28.06 Install and maintain a contamn nant-renoval system

28.07 Deternine reservoir requirenents.

28.08 Classify and sel ect punps for specific applications.

28. 09 Comput e hose requirenents.

28.10 Install hydraulic |ines.

28.11 Select and install control valves.

29.0 TROUBLESHOOT HYDRAULI C SYSTEMS--The student will be able to:

29.01 Explain the safety procedures for troubl eshooting hydraulic
syst ens.

29.02 Read a hydraulic schematic.

29.03 Install hydraulic conponents.

29. 04 Connect electrically controlled val ves.

29. 05 Explain hydraulic-system troubl eshooting techni ques.

29.06 Repair and repl ace val ves.

29. 07 Repair and repl ace cylinders.

29. 08 Repair and replace punps and notors.
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30.0 MAINTAIN AND TROUBLESHOOT PNEUNMATI C SYSTEMS- - The student will be
able to:

30.01 Explain the safety procedures for troubl eshooting pneumatic
syst ens.

30.02 Diagram an air-supply system

30.03 Install system components.

30. 04 Denpbnstrate system mai nt enance techni ques.

30. 05 Expl ain proper troubl eshooting procedures.

30. 06 Troubl eshoot air conpressors.

30. 07 Troubl eshoot, repair, and install control valves.

30. 08 Troubl eshoot air notors.

31.0 MAINTAIN AND TROUBLESHOOT FLUI D- DRI VE SYSTEMS- - The student will be
able to:

31.01 Explain the safety procedures for maintaining and
troubl eshooting fluid-drive systens.

31.02 Install adjustable speed drives.

31. 03 Troubl eshoot adjustable speed drives.

31.04 Explain the operation of fluid couplings.

31.05 Install fluid couplings.

31.06 Install torque converters.

31.07 Perform preventive nai ntenance.

31.08 Apply a "dynanmi c" nmagnetic/ mechani cal braking device to a
not or .

32.0 MAINTAIN AND TROUBLESHOOT ROBOTI C SYSTEMS--The student will be
Abl e to:

32.01 ldentify uses of robotics in industry.
32.02 ldentify safety procedures related to robotic systens.
32.03 ldentify mechanical, hydraulic, pneunmatic and
el ectrical/electroni c conponents of robotic systens.
32.04 Performroutine maintenance and calibration of robotic
syst ens.
32. 05 Renove, replace and adjust robotic system conponents.
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33.

34.

35.

36.

37.

PERFORM PUMP MAI NTENANCE AND REPAI R--The student will be able to:

33.01 Denonstrate the safety procedures for perform ng punp
mai nt enance.

33.02 Deternmi ne punp capacity and system requirenents.

33.03 Perform punp mai ntenance.

33.04 ldentify packing and seal requirenents.

33.05 Explain the operating principles of centrifugal, propeller
and turbine rotary, reciprocating, diaphragm positive-
pl acement, and vacuum punps.

33. 06 Di sassenbl e and reassenble a punp.

EXPLAI N THE OPERATI ON OF | NDUSTRI AL- POLLUTI ON CONTROL SYSTEMS- - The
student will be able to:

34.01 Explain the operation of air-pollution control systens.

34.02 Explain the operation of water-pollution control systens.

34.03 Explain the operation of solid-waste pollution contro
syst ens.

34.04 Explain the operation of noise-pollution control systens.

TROUBLESHOOT Al R- CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The
student will be able to:

35.01 Explain the principles of refrigeration

35.02 ldentify the mmj or conmponents.

35.03 Describe the functions of electrical systens.

35. 04 Troubl eshoot air-conditioning and refrigeration systens.

35.05 Explain the requirenment for recovery of hazardous materials
and rel ated safety procedures.

| DENTI FY BO LERS--The student will be able to:

36.01 lIdentify the various types and conponents of heat
exchangers.

36.02 ldentify the various types and conponents of boilers.

36.03 ldentify the various types and conponents of fractioning
col ums.

36.04 ldentify the uses of steam

MAI NTAI N | NTERNAL COVBUSTI ON ENG NES- - The student will be able to:

37.01 Explain the basic principles of operation of the two-stroke-
cycl e conmbusti on engi ne.

37.02 ldentify the types of engines.

37.03 Locate engine serial and nodel nunbers.

37.04 ldentify engine assenblies and systens.

37.05 Troubl eshoot and eval uate engi ne perfornmance.

37.06 Performroutine nmaintenance on engi ne operating systens
i ncluding air intake and exhaust, fuel, lubrication
ignition, starting and governing.

37.07 Perform engi ne tune-up and adj ustnment procedures.

37.08 Renove and repl ace engi ne assenbli es.
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OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C

M LLWRI GHT - OES 85123

38.0 PERFORM METAL FABRI CATI ON-- The student will be able to

39.

40.

41.

38.01 Field sketch equi pnent supports for applications in the
mllwight industry.
38.02 Read and interpret requirenments in an OSHA 1910.211-219 and

ANSI B15. 1.
38.03 Create, design, draw, fabricate, and paint an OSHA- approved
guard.

38.04 Use a Cut-A-Matic to nmake precision cuts.

PERFORM PRECI SI ON LAYQUT- - The student will be able to:

39.01 Locate an existing benchmark and transfer it to various
positions around a work area or site.

39.02 Use the triangle procedure to check established benchmarks
with an optical level and a transit.

39.03 ldentify and establish centerlines of equipnent related to
bui | di ng col ums.

| NSTALL, REMOVE, AND ALI GN MACHI NERY--The student will be able to

40.01 Performand interpret all rigging hand signals.

40.02 Interpret and apply load charts for slings, chokers, and
cabl es.

40. 03 Determne the weight of a | oad.

40.04 Determne the nethod of lifting.

40.05 Identify crane capacity, including the boom angle and | oad-
swi ng radius.

40.06 Identify and take the necessary precautions to accomopdate
weat her conditions, |oad capacity, equipnent, and safety
factors.

40. 07 Bal ance different types of | oads.

| NSTALL, REMOVE, AND ALI GN MACHI NERY ( ADVANCED) - - The student will
be able to:

41.01 Identify the equipnment required for machine installation and
renmoval in mllwight applications.

41.02 Operate levers, inclined planes, screws, wedges, wheel and
axl e assenblies, pulleys, and jacking screws.

41.03 Perform site-clearance operations and denolition and sal vage
procedures.

41.04 Explain the principles of machi ne alignnent.

41.05 Explain the principles of shaft alignnent.

41.06 Explain the relationship of structural problens to
m sal i gnment .

41.07 Explain the use of thermal growh by cal culation and fiel d-
growt h techni ques such as Essinger bars.

41.08 Align machinery using wire line, transit, dial indicators, a
conmputer, and | aser-alignnment devices.
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41.
41.

41.

41.
41.
41.
41.

09
10

11

12
13
14
15

Perform | aser horizontal and vertical alignment.
Performthe train alignnent of three or nore machi nes and
graph the results.

Prepare an area for machine installation according to the
manuf acturer’s specifications for selected applications.
Position and secure machinery on a foundati on.

Level machinery and install bal ance-vibration danpeners.
Identify pipe-stress standards for millwight applications.
Perform finish alignment and check for pipe stresses in
mllwight applications.

1112



July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743210
Course Title: Mai nt enance Skills 1
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies of applying safety rules and
procedures, relating the basic el enents of physics and of electricity
and el ectronics to Industrial Machinery Miintenance and Repair
perform ng mat hemati cal cal cul ati ons, readi ng plans and draw ngs,
perform ng neasuring and | ayout operations, and perform ng conputer
applications in the industrial-machi nery mai ntenance-technol ogy

i ndustry. There is no occupational conpletion point associated with the
conpl etion of this course.

01.0 APPLY SAFETY RULES AND PROCEDURES- - The student will be able to:

01.01 Practice shop safety rules and procedures.

01.02 Practice personal safety rules and procedures.

01.03 Practice fire safety rules and procedures.

01.04 Practice electrical safety rules and procedures.

01.05 Practice tool safety rules and procedures.

01.06 Practice | adder and scaffol ding safety rules and procedures.

01.07 Maintain a clean work and shop area

01.08 Performtag | ockout procedures.

01.09 Identify Occupational Safety and Heal th Adm nistration
(OSHA) requirenments and procedures.

01. 10 Use Materials Safety Data Sheets (MSDS).

02.0 EXPLAIN THE BASI C ELEMENTS OF PHYSI CS AS RELATED TO | NDUSTRI AL
MACHI NERY MAI NTENANCE AND REPAI R--The student will be able to

02. 01 Explain the standards of measurement and the inpact of
action and working forces, including tension, conpression,
torque, and shear.

02.02 ldentify the principles and | aws of notion and expl ain how
they affect acceleration and decel eration.

02.03 Explain the relationship of work, power, and energy to the
types of collisions and the conservation of nmomentum

02. 04 Explain the operation of sinple machines, including the
| ever, inclined plane, screw, wedge, wheel and axle, pulley,
and jacking screws.

02.05 ldentify the ways of produci ng power for nechanica
efficiency, in terns of gear ratios, work forces, and types
of work done by a crane hook, forklift truck, and screw or
bol t.

02.06 Use linear, liquid, and weight units of measurenent to
measure areas, areas within areas, and vol une.

02. 07 Describe the mechani cal and chem cal properties of naterials
comonly used in industry.
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02.08 Explain the laws and conditions governing static and kinetic
friction, the problens caused by friction, and the effects
of the angle of repose.

02. 09 Explain nolecular action as a result of tenperature
extremes, chemical reaction, and noisture content.

02.10 Draw concl usi ons or mmke inferences from data.

02.11 ldentify health-related problens that may result from
exposure to work-rel ated chenicals and hazardous naterial s,
and know t he proper precautions required for handling such
mat eri al s.

02. 12 Explain pressure neasurenent in terns of pounds per square
inch (PSI), inches of mercury, and Kil opascal (KPa).

03.0 EXPLAIN BASIC ELECTRICITY AND ELECTRONI CS--The student will be
able to:

03.01 Define electrical/electronics terms.

03.02 Explain the theory and application of magneti sm

03.03 Explain OChm s | aw

03. 04 Describe direct current (DC) and alternating current (AC)
circuits.

03.05 ldentify the advantages and di sadvantages of alternating
current (AC) and direct current (DC) motors for various
applications.

03. 06 Describe the use of progranmable logic controllers (PLCs) in
i ndustry.

04.0 PERFORM MATHEMATI CAL CALCULATI ONS--The student will be able to

04. 01 Make job-rel ated decimal and fraction cal cul ations.

04. 02 Solve job-rel ated problens by addi ng, subtracting,
mul ti plyi ng, and dividing nunbers.

04. 03 Solve job-rel ated probl ens using a hand-held cal cul ator

04. 04 Solve job-rel ated probl ens using basic formulas.

04. 05 Solve job-rel ated probl ens using basic geonetry.

04. 06 Measure a workpi ece and conpare the measurenents with
bl uepri nt specifications.

04. 07 Solve job-rel ated probl ens using mathemati cal handbooks,
charts, and tables.

04. 08 Convert neasurenents fromEnglish to netric and fromnmetric
to English units.

04.09 Solve job-rel ated probl ens using proportions.

04. 10 Solve job-related problens using statistics.

05.0 READ PLANS AND DRAW NGS--The student will be able to:

05.01 Identify dinmensions.

05.02 ldentify lists of materials and specifications.

05.03 ldentify section and detail views.

05. 04 Sketch and di nension a part.

05. 05 Di sassenbl e and assenbl e parts using an expl oded-vi ew
dr awi ng.

05.06 Interpret blueprint abbreviations.
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05.07 ldentify dinmensioning of radii, round holes, fillets, and
chanfers.

05.08 ldentify screw threads and bolt types.

05. 09 Apply dinmensional tol erances.

05.10 Identify the nmetal -fabrication synbols used in blueprints.

06.0 PERFORM MEASURI NG AND LAYOUT OPERATI ONS--The student will be able
to:

06. 01 Perform basic geonetric-constructi on operations.

06. 02 Safely use marki ng gauges, center punches, scribes, surface
gauges, squares, dividers, dial indicators, protractors,
surface plates, depth gauges, and circunference rules.

06. 03 Devel op patterns using parallel lines, radial lines, and
triangul ati on.

06. 04 Make netal -fabrication sketches.

06. 05 Read and neasure with steel rules.

06. 06 Read and neasure with nicroneters.

06. 07 Read and neasure with vernier tools.

06. 08 Read and neasure with dial calipers.

06. 09 Read and neasure with dial indicators.

07.0 PERFORM COMPUTER APPLI CATI ONS--The student will be able to:

07.01 Explain the use of conputers in plant operations.

07.02 Describe information processing.

07.03 ldentify types of conputers.

07.04 ldentify keyboard functions.

07.05 ldentify data input and output devices.

07.06 Describe computer prograns.

07.07 Perform power-up and power-down procedures.

07.08 Back up data and save and print documents from a persona
computer (PC).

07.09 ldentify the effects of and the nmethods for checking for a
virus in a PC system
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743220
Course Title: Mai nt enance Skills 2
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies of using and mai ntai ni ng hand and
portabl e power tools, handling and applying lubricants, applying basic
benchwork skills, and perform ng basic gas-welding and cutting
operations in the industrial-machi nery mai ntenance-technol ogy industry.
There is no occupational conpletion point associated with the conpletion
of this course.

08.0 USE AND MAI NTAI N HAND TOOLS--The student will be able to

08.01 Demonstrate the safe use of hand tools such as screwdrivers,
hamrers, wrenches, pliers, hacksaws, punches, chisels,
drills, files, tin snips, taps, and dies.

08. 02 Use neasuring devices.

08.03 Use wrenches and screwdrivers.

08.04 Use pipefitting tools.

08. 05 Use sheet-netal tools.

08.06 Safely use ropes, slings, pulleys, and bl ock and tackle.

08.07 Select the proper tool for each job application

08.08 Select correct tools for metric and standard fasteners.

08.09 ldentify state-of-the-art innovations and explore their
uses.

08.10 Identify and select fasteners for various applications,
taking into account the effects of corrosion on each
i ncludi ng threaded fasteners, nuts, washers, rivets, |ocking
pi ns, keys, self-tapping screws, |ocking-nut fasteners, and
sel f-retaining nuts.

08. 11 Describe the techniques and liability issues regarding
retrofitting fasteners for ease of renoval.

09.0 USE AND MAI NTAI N PORTABLE POVWER TOOLS--The student will be able
to:

09. 01 Denobnstrate the safe use of portable power tools such as
drills, belt and disc sanders, grinders, circular saws,
saber saws, netal shears, electric and pneumatic i npact
wrenches, rotary and pneumatic chi ppi ng hamrers, dril
presses, and bench grinders.

09.02 Use and maintain light- and heavy-duty drills.

09. 03 Use and maintain electric hamers.

09.04 Use and maintain pneurmatic drills and hamers.

09. 05 Use and mai ntain power screwdrivers and nut runners.

09.06 Use and maintain |inear-notion saws.

09.07 Use and maintain circular saws.

09.08 Use and maintain belt, pad, and di sc sanders.

5 53 3 3 5 S
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09.09 Use and maintain grinders and shears.
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10.0 HANDLE AND APPLY LUBRI CANTS--The student will be able to:

11.

12.

10.
10.

10.

10.
10.
10.
10.
10.
10.
10.

10.

10.

01
02

03

04
05
06
07
08
09
10

11

12

Expl ain the functions of |ubrication.

Expl ain the properties of oil lubricants and the factors
determining the selection of lubricants.

Identify the types, advantages, and functions of |ubricant
additives.

Explain the types of circulating oils and their purposes.
Identify grease application

Identify lubricating systens and nethods.

Expl ain | ubricant storage and handl i ng net hods.

Expl ain the types of oil filters and their uses.

Lubricate a piece of industrial equipnent.

Define the role of preventive maintenance in total equipnent
mai nt enance.

Descri be the major tasks of preventive nmintenance:

cl eaning, inspection, lubrication, mnor repair, and

i nformati on feedback

Revi ew a typi cal naintenance program

PERFORM BENCHWORK SKI LLS--The student will be able to:

11.01 ldentify safety and shop rules.

11.02 Cut mmterials by using hand hacksaws.

11. 03 Cut threads by using hand taps.

11.04 Cut threads by using dies.

11. 05 Repair threads by chasing and thread inserts.

11.06 Install dowel pins using tapered and strai ght reaners.

11. 07 Ream hol es by using tapered and strai ght reamers.

11. 08 Hand-sharpen cutting tools by using abrasive stones.

11. 09 Hone and | ap surfaces.

11. 10 Rempve danmged screws and ot her hardware

11.11 Deburr workpi eces.

PERFORM BASI C GAS AND ELECTRI C ARC WELDI NG AND CUTTI NG OPERATI ONS-

-The student will be able to:

12.01 ldentify the properties of the npst conmonly used nmetal s and
al l oys, including hardness and nalleability.

12.02 ldentify the processes and effects of tenpering, annealing,
and case hardeni ng.

12.03 ldentify welding cylinders, regulators, hoses, pressure
gauges, and torches.

12. 04 Descri be wel di ng-equi pment safety procedures.

12. 05 Dempnstrate proper flame settings.

12. 06 Dempnstrate basic gas-wel ding skills.

12. 07 Denmpnstrate procedures for adjusting and operating the
oxyacetylene cutting torch

12. 08 Dempnstrate freehand and gui de cutting of various nmeta

t hi ckness’.
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12.09 ldentify the uses of the follow ng welding techniques:|Iaser,
ul trasoni c, resistance, and percussion.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743230
Course Title: Mai nt enance Skills 3
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops conpetencies in rigging and lifting, installing and
renovi ng machi nery, conveyor mai ntenance, troubl eshooting machinery

per f ormance, conmuni cating, servicing custonmers, obtaining enploynent,
and entrepreneurship skills in the industrial-nmachi nery mai nt enance-
technol ogy industry. Conpletion of this course prepares the student for

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE A, | NDUSTRI AL MACHI NERY
MAI NTENANCE Assi stant--1ndustry Title.

13. 0 PERFORM RI GG NG FUNCTI ONS- - The student will be able to:

13.01 Demonstrate the safety procedures for performng rigging and
lifting operations.

13.02 ldentify and inspect fiber and wire rope.

13.03 Tie knots and hitches.

13.04 ldentify and use the conponents of rigging hardware.

13.05 Performrigging and lifting operations.

13. 06 Denpnstrate the proper operation of a forklift.

14.0 | NSTALL AND REMOVE MACHI NERY--The student will be able to

14.01 ldentify the safety procedures for installing and renpoving
machi nery.

14.02 ldentify the equi pment required for nachine installation and
renoval .

14. 03 Prepare an area for machine installation per the
manuf acturer's specifications.

14.04 Rig, |lift, and transport machinery to the installation site.

14.05 Install electrical hookups to nachinery.

14.06 Install air hydraulic hookups to machinery.

14. 07 Perform an assigned machine retrofit per manufacturer's
speci fications.

14. 08 Perform an assigned machi ne renoval and transport per
speci fication requirenents.

14. 09 Explain the inportance of vibration detection.

14.10 ldentify the need for pipe supports to prevent pipe stress.

15.0 DEMONSTRATE CONVEYOR- MAI NTENANCE TECHNI QUES- - The student will be
able to:

15.01 ldentify the types of conveyors.

15.02 ldentify the safety requirements and precautions for
conveyor - mai nt enance operati ons.

15. 03 Adjust the tracking of a belt.
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16.

17.

18.

19.

15.04 Check a belt for wear.

15.05 ldentify the types of splices.

15.06 ldentify splicing equipment and procedures.

15. 07 Denpnstrate conveyor-mnai ntenance techni ques, including
maki ng splices with splicing equipnent.

| DENTI FY COVMMON TROUBLES AND BASI C TROUBLESHOOTI NG TECHNI QUES- - The

student will be able to:

16. 01 Analyze the possible causes of common troubles in
i ndustri al - machi nery perfornmance.
16.02 ldentify basic troubl eshooting techniques for bearings.
16.03 ldentify basic troubl eshooting techniques for punps.
16. 04 ldentify basic troubl eshooting techniques for drive systens.
16. 05 ldentify basic troubl eshooting techniques for electrica
circuits.
16.06 ldentify basic troubl eshooting techniques for hydraulics.
16. 07 ldentify basic troubl eshooting techniques for pneumatics.
16.08 ldentify basic troubl eshooting techniques for PLCs.

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

17.01 Wite |logical and understandabl e statenents, or phrases, to
accurately fill out fornms and docunents commonly used in
busi ness and i ndustry.

17.02 Read and interpret graphs, charts, diagrans, and tables
comonly used in business and industry.

17.03 Read and follow witten and oral instructions.

17. 04 Answer and ask questions coherently and concisely.

17.05 Read critically by recognizing assunptions and inplications
and by eval uating ideas.

17. 06 Denpnstrate appropriate comruni cation skills, including
t el ecomruni cati ons.

DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to:

18. 01 Conduct a job search

18. 02 Secure information about a job.

18.03 ldentify the docunents that may be required for a job
application.

18. 04 Conplete a resune.

18. 05 Conplete a job-application formcorrectly.

18. 06 Denpnstrate conpetence in job-interview techniques.

18.07 ldentify or denonstrate appropriate responses to criticism
froman enpl oyer, a supervisor, or other persons.

18.08 ldentify acceptable work habits.

18. 09 Describe how to rmake appropriate job changes.

18. 10 Dempnstrate acceptabl e enpl oyee health habits.

18.11 Describe the purpose of the Florida "Ri ght-to-Know' |aw, as
recorded in the Florida Statutes, Chapter 442.

DESCRI BE THE ROLE OF JOB OWNERSHI P AND ENTREPRENEURSHI P- - The
student will be able to:
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20.

0

19.
19.

19.

19.
19.

19.

19.

01
02

03

04
05

06

07

APPLY

Define "entrepreneurship.”

Descri be the inportance of entrepreneurship to the American
econonmy.

Li st the advantages and di sadvant ages of busi ness ownership
and denonstrate ownership as an enpl oyee.

Identify the risks involved in the ownership of a business.
Identify the necessary personal characteristics and busi ness
skills of a successful entrepreneur

Identify the need for teammrk, teamrol es when working in a
factory or doing shift work, and team devel opnent.

Descri be how attitudes toward work responsibilities,
absences, and tardiness affect job success.

CUSTOVER- SERVI CE SKI LLS--The student will be able to:

20.
20.
20.
20.
20.
20.

01
02
03
04
05
06

Expl ain the need for custoner satisfaction.

Prepare service orders properly.

Conmuni cate sol utions to custoners.

Denonstrate nmethods of handling an irate custoner.
Fol | ow manuf acturers' service manual s.

Locate parts in a printed or computerized catal og or on
m crofi che.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8743240
Course Title: Machi nery Mai ntenance 4
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetenci es of planning an el enentary

predi ctive- preventive-nai ntenance schedule, perform ng gas and arc
wel di ng, perform ng machi ne-shop operations, mnaintaining piping and
tubi ng systens, troubl eshooting electrical circuits, and mai ntai ning and
installing drive conponents in the industrial-nmachinery mai ntenance-
technol ogy industry. There is no occupational conpletion point
associated with the conpletion of this course.

21.0 PLAN AN ELEMENTARY PREDI CTI VE- PREVENTI VE- MAI NTENANCE ( PPM
SCHEDULE- - The student will be able to:

21.01 List the types of predictive-preventive maintenance.

21.02 Describe the purpose of preventive-nmaintenance schedul es.

21.03 Create a preventive-nmai ntenance schedule formusing a
machi ne manual or the manufacturer's reconmmendations.

21.04 ldentify troubles caused by the | ack of preventive
mai nt enance.

21.05 Create a mmi ntenance | og and nmake entries for a machine or
equi pnent .

21.06 Create a preventive-nai ntenance schedule from a mai nt enance-
failures |og.

22.0 PERFORM GAS- AND ARC- VELDI NG PROCEDURES- - The student will be able
to:

22.01 Denonstrate the safety procedures for performng gas and arc
wel di ng and for transporting equi pment.

22.02 ldentify the conmponents of an oxyfuel rig.

22.03 Set up and shut down an oxyfuel rig.

22.04 Weld beads in a flat position.

22.05 Weld an outside corner joint using a filler rod.

22.06 Cut netal of various thickness’.

22.07 Weld beads in a flat position using E-6010 and E-7018
el ectrodes.

22.08 Weld beads in horizontal and in vertical positions using E-
6010 and E-7018 el ectrodes.

22.09 Weld beads in an overhead position using E-6010 and E-7018
el ectrodes.

22.10 Weld beads using a m g wel der.

22.11 Weld beads using a tig welder

22.12 Sol der and braze netals.

22.13 Cut stainless steel and alumnumwith a plasma-arc rig.

23. 0 PERFORM MACHI NE- SHOP OPERATI ONS- - The student will be able to:
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24.

25.

26.

23.01 Denonstrate safety in perfornm ng machi ne-shop operations.
23.02 ldentify the types of cutting tools.

23.03 Bore a hole to a specified size.

23.04 Chase an external V-thread.

23.05 ldentify the different types of work-hol di ng devices.
23.06 Prepare netal for finishing.

23.07 Set up, use, and adjust an arbor press.

23.08 Set up, use, and adjust a hydraulic press.

23.09 Set up, use, and adjust broaching tools.

23.10 Cut keyways with an end mll.

MAI NTAI N PI PI NG AND TUBI NG SYSTEMS- - The student will be able to:

24.01 ldentify the conponents of a piping system

24.02 Explain the maintenance considerations of netallic and
nonmetal | i ¢ piping systemns.

24.03 Describe the safety requirenments for working with piping and
t ubi ng systens.

24.04 Join copper tubing.

24.05 Join comon fittings.

24.06 Join netallic pipe.

24.07 Join plastic pipe.

24.08 Explain valve operation and nmi nt enance.

24.09 Explain the inmportance of strainers, filters, and traps in
pi pi ng systens.

24.10 Bend back-to-back, stub-ups, and doglegs in electrica
metallic tubing (EM).

TROUBLESHOOT ELECTRI CAL CI RCUI TS--The student will be able to:

25. 01 Describe the safety requirenments and precautions for
troubl eshooting electrical circuits.

25. 02 Di sconnect and reconnect electric notors.

25.03 ldentify the parts and function of electrical contro
equi pnent .

25.04 Define digital devices and PLC |l ogic/ladder logic to
t roubl eshoot .

25.05 ldentify the function of input and output devices and the
controller.

25.06 Explain how to troubl eshoot a sequence of events.

25.07 Use and maintain electrical test equi pment for
t roubl eshooti ng.

| NSTALL AND MAI NTAI N DRI VE COMPONENTS- - The student will be able
to:

26. 01 Denonstrate safety procedures for installing and nmintaining
drive conponents.

26.02 ldentify types of bearings, their cross-referencing, and
t heir uses.

26. 03 Renove, inspect, and/or replace bearings.

26. 04 Renove and repl ace seal s.

26. 05 Perform shaft alignnent.
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26.
26.
26.

26.
26.
26.
26.
26.
26.
26.
26.
26.
26.
26.

06
07
08

09
10
11
12
13
14
15
16
17
18
19

Identify the types of belts.

Identify the types of chains.

Perform tensi on adjustnments and alignnment on belt and chain
drives.

Troubl eshoot belt and chain drives.

Identify the types of gears.

Renmove, replace, and align gears, sprockets, and coupli ngs.
Renmove, replace, or repair V-joints and jack shafts.

Adj ust gear backl ash.

Tr oubl eshoot gear drives.

Di sassenbl e, inspect, reassenble, and adjust clutches.
Identify the types of variabl e-speed drives.

Tr oubl eshoot vari abl e-speed dri ves.

Identify the types of cams and |ink mechani sns.

Tr oubl eshoot cam and-1i nk mechani sm probl ens.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8743250
Course Title: Machi nery Mai ntenance 5
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetenci es of nmintaining specific types of
air conpressors and nmintaining, repairing, and troubl eshooting fl uid-
drive systens in the industrial-nmachinery mai ntenance-technol ogy

i ndustry. There is no occupational conpletion point associated with the
conpl etion of this course.

27.0 MAI NTAI N RECI PROCATI NG, PGSI Tl VE- DI SPLACEMENT, AND ROTARY Al R
COMPRESSORS- - The student will be able to:

27.01 Relate force, weight, nass, and density to a pneunatic
system

27.02 Denponstrate safety procedures for mmintaining reciprocating,
positive-di splacenent, and rotary air conpressors.

27.03 Denonstrate the operation of reciprocating conpressors.

27.04 Denonstrate the operation of positive-displacenent and
rotary air conpressors.

27.05 Denonstrate prinmary and secondary air treatnent.

27.06 Denonstrate the operation of valves, cylinders, and notors.

27.07 Check oil level.

27.08 Change oil

27.09 Drain water fromtank.

27.10 Test for efficiency of conpressor

27.11 I nspect storage tank for quality.

27.12 Test pressure control switch.

28.0 MAI NTAIN AND REPAI R HYDRAULI C- SYSTEM COVPONENTS- - The student will
be able to:

28.01 Explain the safety procedures for installing hydraulic
l'ines.

28.02 Explain Pascal's |aw.

28.03 Explain Bernoulli's principle.

28. 04 Explain how heat and pressure relate to power and
transm ssion.

28. 05 Describe the physical and chem cal properties of a fluid.

28.06 Install and maintain a contamn nant-renoval system

28.07 Deternine reservoir requirenents.

28.08 Classify and sel ect punps for specific applications.

28. 09 Conput e hose requirenents.

28.10 Install hydraulic |ines.

28.11 Select and install control valves.

29.0 TROUBLESHOOT HYDRAULI C SYSTEMS--The student will be able to:
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29.01 Explain the safety procedures for troubl eshooting hydraulic
syst ens.

29.02 Read a hydraulic schematic.

29.03 Install hydraulic conponents.

29. 04 Connect electrically controlled val ves.

29. 05 Explain hydraulic-system troubl eshooting techni ques.

29.06 Repair and repl ace val ves.

29. 07 Repair and repl ace cylinders.

29. 08 Repair and replace punps and notors.

30.0 MAINTAIN AND TROUBLESHOOT PNEUNMATI C SYSTEMS- - The student will be
able to:

30.01 Explain the safety procedures for troubl eshooting pneumatic
syst ens.

30. 02 Di agram an air-supply system

30.03 Install system conmponents.

30. 04 Denpbnstrate system mai nt enance techni ques.

30. 05 Expl ain proper troubl eshooting procedures.

30. 06 Troubl eshoot air conpressors.

30. 07 Troubl eshoot, repair, and install control valves.

30. 08 Troubl eshoot air notors.

31.0 MAINTAIN AND TROUBLESHOOT FLUI D- DRI VE SYSTEMS- - The student will be
able to:

31.01 Explain the safety procedures for maintaining and
troubl eshooting fluid-drive systens.

31.02 Install adjustable speed drives.

31. 03 Troubl eshoot adjustable speed drives.

31.04 Explain the operation of fluid couplings.

31.05 Install fluid couplings.

31.06 Install torque converters.

31.07 Perform preventive nmi ntenance.

31.08 Apply a "dynanmi c" nmagnetic/ mechani cal braking device to a
not or .

31. 09 Mount the equi pnment.

32.0 MAINTAIN AND TROUBLESHOOT ROBOTI C SYSTEMS--The student will be
able to:

32.01 ldentify uses of robotics in industry.
32.02 ldentify safety procedures related to robotic systens.
32.03 ldentify mechanical, hydraulic, pneunmatic and
el ectrical/electroni c conponents of robotic systens.
32.04 Performroutine maintenance and calibration of robotic
syst ens.
32. 05 Renpve, replace, and adjust robotic system conponents.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8743260
Course Title: Machi nery Mai ntenance 6
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops the conpetencies for punp maintenance and repair
and for pollution control along with a know edge of industrial-pollution
control systens in industrial-nmachinery maintenance-technol ogy
operations. It may include the devel opment of optional conpetencies
related to air-conditioning and refrigeration, boilers, and snall

engi nes. Conpletion of this course prepares the student for

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE B, MACHI NERY MAI NTENANCE
MECHANI C- - OES 85119632.

33.0 PERFORM PUMP MAI NTENANCE AND REPAI R--The student will be able to:

33.01 Denonstrate the safety procedures for perform ng punp
mai nt enance.

33.02 Deternmi ne punp capacity and system requirenents.

33.03 Perform punp mai ntenance.

33.04 ldentify packing and seal requirenents.

33.05 Explain the operating principles of centrifugal, propeller
and turbine rotary, reciprocating, diaphragm positive
pl acement, and vacuum punps.

33. 06 Di sassenbl e and reassenble a punp.

34.0 EXPLAIN THE OPERATI ON OF | NDUSTRI AL- POLLUTI ON CONTROL SYSTEMS- - The
student will be able to:

34.01 Explain the operation of air-pollution control systens.

34.02 Explain the operation of water-pollution control systens.

34.03 Explain the operation of solid-waste pollution contro
syst ens.

34.04 Explain the operation of noise-pollution control systens.

35.0 TROUBLESHOOT Al R- CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The
student will be able to:

35.01 Explain the principles of refrigeration

35.02 ldentify the mmj or conmponents.

35.03 Describe the functions of electrical systens.

35. 04 Troubl eshoot air-conditioning and refrigerati on systens.

35.05 Explain the requirenment for recovery of hazardous materials
and rel ated safety procedures.

36.0 | DENTIFY BO LERS--The student will be able to:
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37.

36.01 lIdentify the various types and conponents of heat

exchangers.

36.02 ldentify the various types and conponents of boilers.
36.03 ldentify the various types and conponents of fractioning

col umms.

36.04 ldentify the uses of steam

MAI NTAI N | NTERNAL COVBUSTI ON ENG NES- - The student will be able to:

37.

37.
37.
37.
37.
37.

37.
37.

01

02
03
04
05
06

07
08

Expl ain the basic principles of operation of the two-stroke-
cycl e conmbusti on engi ne.

Identify the types of engines.

Locate engi ne serial and nodel nunbers.

Identify engi ne assenblies and systens.

Tr oubl eshoot and eval uate engi ne perfornmance.

Perform routi ne nmai ntenance on engi ne operating systens
i ncluding air intake and exhaust, fuel, lubrication
starting and governing.

Per f orm engi ne tune-up and adjustnment procedures

Renmove and repl ace engi ne assenblies.
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STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743270
Course Title: MIlwight 7
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course devel ops conpetencies in netal fabrication and precision
| ayout for operations in the mllwight industry. There is no
occupational conpletion point associated with the conpletion of this
cour se.

38.0 PERFORM METAL FABRI CATI ON-- The student will be able to

38.01 Field sketch equi pnent supports for applications in the
mllwight industry.
38.02 Read and interpret requirenents in OSHA 1910.211-219 and

ANSI B15. 1.
38.03 Create, design, draw, fabricate, and paint an OSHA- approved
guard.

38.04 Use a Cut-A-Matic to nmake precision cuts.

39.0 PERFORM PRECI SI ON LAYOUT--The student will be able to:

39.01 Locate an existing benchmark and transfer it to various
positions around a work area or site.

39.02 Use the triangle procedure to check established benchmarks
with an optical level and a transit.

39.03 ldentify and establish center lines of equipnment related to
bui | di ng col ums.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8743280
Course Title: MIlwight 8
Course Credit: 1

COURSE DESCRI PTI ON:
Thi s course devel ops the conpetencies in advanced rigging operations in
the mllwight industry. There is no occupational conpletion point

associated with the conpletion of this course.

40.0 PERFORM ADVANCED RI GG NG - The student will be able to:

40.01 Performand interpret all rigging hand signals.

40.02 Interpret and apply load charts for slings, chokers, and
cabl es.

40. 03 Determne the weight of a | oad.

40. 04 Determ ne the nethod of lifting.

40.05 Identify crane capacity, including the boom angle and | oad-
swi ng radius.

40.06 Identify and take the necessary precautions to accomopdate
weat her conditions, |oad capacity, equipnent, and safety
factors.

40. 07 Bal ance different types of | oads.
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Cour se Number : 8743290
Course Title: MIlwight 9
Course Credit: 1

COURSE DESCRI PTI ON:

This course devel ops the conpetencies in installing, renoving, and
al i gning machinery for operations in the mllwight industry.
Conpl etion of this course prepares the student for

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C, | NDUSTRI AL MACHI NERY
MAI NTENANCE AND REPAI R SPECI ALI ST--Industry Title.

41.0 | NSTALL, REMOVE, AND ALI GN MACHI NERY--The student will be able to

41.
41.
41.
41.
41.
41.
41.
41.

41.
41.

41.

41.
41.
41.
41.

01
02
03
04
05
06
07
08

09
10

11

12
13
14
15

Identify the equipnment required for machine installation and
renmoval in mllwight applications.

Operate levers, inclined planes, screws, wedges, wheel and
axl e assenblies, pulleys, and jacking screws.

Perform site-cl earance operations and denolition and sal vage
procedures.

Expl ain the principles of machine alignnent.

Expl ain the principles of shaft alignnment.

Expl ain the relationship of structural problenms to

m sal i gnment .

Expl ain the use of thermal growth by calculation and field-
growt h techni ques such as Essinger bars.

Align machinery using wire line, transit, dial indicators, a
conputer, and | aser-alignnment devices.

Perform | aser horizontal and vertical alignment.

Performthe train alignment of three or nore machi ne and
graph the results.

Prepare an area for machine installation according to the
manuf acturer’s specifications for selected applications.
Position and secure machinery on a foundati on.

Level machinery and install bal ance-vibration danpers.
Identify pipe-stress standards for millwight applications.
Perform finish alignment and check for pipe stresses in
mllwight applications.
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