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8130.322. Principles of Manufacturing (One-Half t6-One-Credit).

TEKS with edits

Committee Comments

(@)

General requirements. This course is recommended for students in Grades 9-12. At the discretion of
the school district, students shall be awarded 1/2 credit for successful completion of one semester of
this course. Students shall be awarded 1 credit for successful completion of two semesters ofthis
course. The standards for each option are the same; however, full-year courses shall addresS the
standards to a greater degree. Recommended prerequisite: Algebra | or Geometry.

(b)

Introduction.

CTE instruction provides content aligned with challenging academic standardsfane relevant technical
knowledge and skills for students to further their education and succeed in glrrént or emerging

professions.

The Manufacturing Career Cluster focuses on planning, managing andipesformingdhe’processing of
materials into intermediate or final products and related professional andtechnigal Support activities
such as production planning and control, maintenance and manufacturing/process engineering.

In Prrncrples of Manufacturrng, students are mtroduced toqarn—preper—knewledgeand—ekd—ts—m—the

knewledgeand—slq#s—areapehed—twnam#aeﬂmng— Kknowledge and Skl||S used in the proper
application of prlnC|pIes of manufacturlng thedesrgne#teehnelegy—theeﬁrerent—predueﬂenef

fer—sueeessmthemedernwerldr The study. of manufacturlng technology allows students to relnforc
apply, and transfer academrc knowledge and Skl||S tola varrety of mterestrng and relevant actlvrtles 3

knewleelgeanel—sl«-l—ts—sStudents garn an understandlng of what emplovers require to gain and marntarn
emplovment in manufacturrnq careers. eareer—eppertunﬁresavarlabl&mmanuiaetunngand e

Students are encourageddo participatednitechnical student organizations.

Statements that cont@in:the word "including® referenee content that must be mastered, while those
containing the phrase¥stieh as" are intended as possible illustrative examples

Knowledge and skills.

M)

The student demonstrates professional standards/employability skills as required by business and

industry. The student is expected to:

(A)

deseribe-how-teamsfunction identify and comply with appropriate dress for manufacturing
activities;
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®) use-teamwork-to-selve-preblems demonstrate positive work behaviors and personal qualities such
as punctuality:;

©) distinguish-teamroles-such-as-team-leaders-and-team-members demonstrate the ability to work in
teams such as developing work schedules and measuring team performance;

(D) identify-characteristics-of good-leaders demonstrate an understanding of employers’ application and
interview processes;
identify federal laws and rules applicable to the workplace and enforcement agea€ies suchias the Added to previous TEKS.

(E) Equal Employment Opportunity Commission and the Occupational Safety andiH€alth

Administration (OSHA);

)

&3

S

s

&)

A

B)

©)

B}

>

)

Not essential knowledge and skills.

7

A

B8)

©)

4 (2) The student applies manufacturing concepts to specific problems. The student is expected to:
(A) distinguish between disciplines such as engineering, science, manufacturing, and technology;
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) analyze-engineering-coneepisto-sehvepractical-problems:

«©)(B) use problem-sobving tools such as calculators and computers to solve problems; and
HB(C) use preeiston a variety of measuring instruments.;-ane
ane) The student applies communication, mathematics, and science knowledge and skills g0 manufacturing

activities. The student is expected to:

demonstrate communication techniques consistent with industry standards;

locate relevant information needed to solve problems;

apply mathematics concepts to solve manufacturing problems;

analyze science principles used to solve problems:; and

use the appropriate units of measure.

CER ARG RCRICHGHCIF I RGRIGHGHCACHEA=

The student manufactures products er-systems using the appropriate tools, equipment, machines,
materials, and technical processes. The student is expected to:

®
=

b3
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BYA) analyze the processes needed to complete a project; and
€©)B) use a variety of tools-sueh-as-and equipment to produce an item.-and-machines:-and
9(5) The student practices safe work habits. The student is expected to:
(A) master relevant safety tests based on OSHA guidelines and principles; and
B) use M_ater.ial Safety Data Sheets (MSDS) to analyze, store, and safely dispose of<hazardous
materials.-and
© safely-dispose-of hazardous-materials
£0)(6) The student describes the importance of maintenance. The student is expected to:
(A) perform maintenance on selected equipment; and
©)B) analyze the results of improper maintenance.
i i Project management is beyond the scope
& of this course.
A
B8)
&2)
A
B8)
a3) (14) covers (13)
A
B8)
& The student describes the factors that affect the evolution of technology. The student is expected to:
(A) analyze how changes in technology affect manufacturing practices;
(B) evaluate how the development of technology in manufacturing is influenced by past events;
(©) analyze the international effects of technology;

Principles of Manufacturing




(D) demonstrate how advancements in technology have affected the field of engineering; and

(E) evaluate the factors that affect the implementation of new ideas.;-and

Project management is beyond the scope
of this course.

Moved this group of standards up to
section where students are manufacturing
a product.

The students are in a beginning course
and will not be producing a project to
sell.

The student selects and reports on career opportunities, requirements, and expectations in
manufacturingengireering and technology. The student is expected to:

| & |oleje| & ejejees| S (3|8 |0leE| 8|3

investigate an area of interest in manufacturing;
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(B) analyze the various specializations in manufacturing; and

© describe the functions of engineers, technologists, and technicians.

Principles of Manufacturing




TEKS with edits Committee Comments
General requirements. This course is recommended for students in Grades 10-12. Recommended

@ prerequisites: Algebra I. Students shall be awarded one credit upon successful completion of this.course.
(b) Introduction.

CTE instruction provides content aligned with challenging academic standards and rele
Q) knowledge and skKills for students to further their education and succeed in current or.

professions.

The Manufacturing Career Cluster focuses on planning, managing and perfor
materials into intermediate or final products and related professional and t
(2) as production planning and control, maintenance and manufacturing/pr
materials and technologies require the addition of this new course to pr
in today’s workplace.

In Diversified Manufacturing |, students gain knowledge and
and assessment of products, services, and systems and how €ho are applied to
manufacturing. The study of manufacturing system allows s

G) academic knowledge and skills to a variety of interesting and ( ablems, and settings
in a manufacturing setting. Diversified Manufacturing | allows drtunity to understand
the process of mass production by using a widg d manufacturing technigues.
Knowledge about career opportunities, requi and the development of skills
prepare students for workplace success.

) Students are encouraged to participate such as career and technical
student organizations and other leadership

©) Statements that contain the
containing the phrase "su e illustrative examples.

©) Knowledge and skills

(l) The student demonstrate s/employability skills as required by business and
industry. The student is expecte

(A demonstrate skills relate d safety in the workplace, as specified by appropriate

government regulations;
demonstrate the skills required’in the workplace such as interviewing skills, flexibility,

(B) willingness to learn new skills and acquire knowledge, self-discipline, self-worth, positive

attitude, and integrity in a work situation;

() use teamwork to solve problems;

(D) identify employers' work expectations; and

Diversified Manufacturing | 8



(E) use time-management techniques to develop work schedules.
) The student applies academic skills to the requirements of manufacturing. The student is expected to:
(A demonstrate effective oral and written communication skills with individuals from varied cultures,
including fellow workers, management, and customers;
(B) Interpret engineering drawings, charts, diagrams, and welding symbols; and
© select algebraic and geometric principles and formulas required for precision mea
operations.
3) The student differentiates between the technical concepts that form the knowledge
manufacturing. The student is expected to:
(A) use tools and equipment commonly employed in manufacturing in a s
(B) demonstrate a understanding of the safety requlations of the differ
equipment: cutting, abrasive, boring, turning, shaping, and formi
© execute procedures using the different types of manufacturing eq
boring, turning, shaping, and forming tools;
(D) research the modern materials used in manufacturing; and
(E) perform varied measurements, including precision
) The student investigates emerging and innovative applications epgineéring. The student
is expected to:
(A) report on innovative applications of techi
(B) experiment with new technologies; &
© experiment with different manuf ¢, composites, fiberglass, stone
wood, and so on.
) The student manufactures products or svst
materials, and technical proce
(A) analyze the proce
(B) use a variety o
(6) The student practices safe
(A master safety tests deve upational Safety and Health Administration (OSHA)
regulations;
(B) analyze hazardous materials;
©) dispose of hazardous materials safely; and
(D) store all materials correctly.
(€] The student participates in a mass manufacturing project. The student is expected to:
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participate in the operation of manufacturing a mass produced project; and

develop a method to check and maintain quality control throughout the manufacturing process.

The student identifies the factors that influence the cost of an item or service. The student is expected to:

develop a budget for a project; and

determine the most effective strategies to minimize costs.

The student describes the relationship between manufacturing and marketing. The st

prepare a marketing plan for a product;

analyze the effect of customer satisfaction on the image of a product;

analyze how customer demands influence the design of an objec

The student applies communication, mathematics, and science knowled
activities. The student is expected to:

demonstrate communication techniques consistent wi

locate relevant information needed to solve problems

apply mathematics concepts to solve manufacturing pr

analyze science principles used to solve s; and

GECIBIB| B |BIB|B|RIERIEIEIR

use appropriate units of measure.

Diversified Manufacturing |
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TEKS with edits Committee Comments
General requirements. This course is recommended for students in Grades 11-12. Recommended
(a) prerequisite: Algebra I. Prerequisite: Diversified Manufacturing I. Students shall be awarded one credit
upon successful completion of this course.

(b) Introduction.

CTE instruction provides content aligned with challenging academic standards and r

) knowledge and skills for students to further their education and succeed in current 0
professions.
The Manufacturing Career Cluster focuses on planning, managing and per

(2) materials into intermediate or final products and related professional an

3 -
@) settings in a manufacturing setting. Diversified Manufacturing
understand the process of mass production by usmq a W|de var
techniques. Knowledge about career opportuni
of skills prepare students for workplace sucg
) Students are encouraged to participate
student organizations and other leader
©) Statements that contain the word "mcludm ' ce content that must be mastered, while those
containing the phrase "such ible illustrative examples.
(©) Knowledge and skills
) The student demonst: i ( ovability skills as required by business and
industry. The student i
(A demonstrate skills rel3 afety in the workplace, as specified by appropriate
government regulations;
demonstrate the skills requ ¢ workplace such as interviewing skills, flexibility, willingness
(B) to learn new skills and acquiretgowledge, self-discipline, self-worth, positive attitude, and
integrity in a work situation;
(C) use teamwork to solve problems;
(D) identify employers' work expectations;
(E) use time-management techniques to develop work schedules;

Diversified Manufacturing Il "



(F) explore advanced knowledge and skills required for postsecondary education; and
G) identify employers' expectations to foster positive customer satisfaction.
o) The student applies academic skills to the requirements of Diversified Manufacturing Il. The student is
expected to:
(A) demonstrate effective oral and written communication skills with individuals from varie
including fellow workers, management, and customers;
(B) interpret engineering drawings, charts, diagrams, and welding symbols;
(C) select algebraic and geometric principles and formulas required for precision
(D) develop the information needed to mass produce a simple project such as
equipment list, and material list; and
(E) explore the use of jigs and fixtures in mass production.
G) The student differentiates among the technical concepts that form the
manufacturing. The student is expected to:
(A) use tools and equipment commonly employed in manufacturing in as
B) adhere to safety requlations of the different types of m uch as cutting,
abrasive, boring, turning, shaping, and forming tools;
© execute procedures using the different types of manufa C aCUtt brasive, boring,
turning, shaping, and forming tools;
(D) perform varied measurements, including preeisi
(E) design and develop the jigs and fixture part product; and
(F) participate in the production run-o
) The student will learn skills in produc pimptter numerical control (CNC)
operations. The student is expected to:
(A) develop a CNC program usiiga alded manufacturing (CAM) program; and
(B) execute the CNC prg or run a simulation of the program.
©) The student investiga ations of technology in manufacturing. The
student is expected to
(A) research innovative
(B) experiment with differe . g materials, such as plastic, composites, fiberglass, stone,
and wood.
) The student manufactures products or systems using the appropriate tools, equipment, machines,
materials, and technical processes. The student is expected to:
(A) analyze engineering properties such as chemical, mechanical, and physical;
(B) analyze the processes needed to complete a project; and

Diversified Manufacturing Il




use a variety of tools and equipment to produce a product to specification.

The student practices safe work habits. The student is expected to:

master safety tests based on Occupational Safety and Health Administration (OSHA) requlations;

analyze hazardous materials;

dispose of hazardous materials; and

store all materials safely.

The student participates in the manufacturing of a mass-produced product. The s

participate in the manufacturing of products; and

develop a method to check and maintain quality control througho

The student describes the relationship between manufacturing dent is expected to:

prepare a marketing plan for a product;

The student applies communication, mat ati Vledge and skills to manufacturing
activities. The student is expected to:

apply mathemati facturing problems;

analyze science princig problems; and

clelelels| E |e|e|z|E| & |z|e|e|B|e|E|6|e|E|a|0

use appropriate units of me

Diversified Manufacturing Il
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TEKS with edits Committee Comments
General requirements. This course is recommended for students in Grades 10-12. Recommended New course to complete the pathway
() prerequisites: Algebra . with the original Manufacturing
Engineering changed to Advance
Manufacturing Engineering
(b) Introduction.
CTE instruction provides content aligned with challenging academic standatds.and relevant
Q) knowledge and skills for students to further their education and succeed i rent or emerging
professions.
The Manufacturing Career Cluster focuses on planning, managing
(2) materials into intermediate or final products and related professiona
such as production planning and control, maintenance and manufacturi
In Manufacturing Engineering, students gain knowledgg
production, and assessment of products, services, and syster dge and skills
3) are applied to manufacturing. Prepare students for success i . The study of
Manufacturing Engineering allows students to reinforce, af tlemic knowledge
and skills to a variety of interesting and rele s in a manufacturing
setting.
) Students are encouraged to particip ences such as career and technical
student organizations and other le i
) Statements that contain the word "in hat must be mastered, while those
containing the phrase "suc i as possible illustrative examples.
©) Knowledge and skills:
) The student demonstrg yability skills as required by business and
industry. The student
(A) describe how teams
(B) explain employers' work
©) demonstrate knowledge of th pts and skills related to health and safety in the workplace, as
specified by appropriate government reqgulations.
2 The student applies software skills. The student is expected to:
(A) use computer-aided design (CAD) software to complete a design;
(B) analyze the results of product testing in a simulated modeling environment; and

Manufacturing Engineering Technology | 14



@

fabricate a prototype design of a mechanical part.

The student gains skills in writing programmable logic controls so that a robot can work in coordination

@) with a machine. The student is expected to:
(A) use computer-integrated manufacturing techniques to simulate a manufacturing process;
(B) troubleshoot programmable logic circuit devices.
) The student performs functions and solves problems in the electricity and electronic
expected to:
(A) research the use control devices; and
(B) demonstrate the use control devices.
©) The stl_Jdent learns skiIIs_in production and programming of computer n
operations. The student is expected to:
A design a product using a computer-aided manufacturing uction on a CNC

lathe;

produce a product on the CNC lathe or a simulation;

demonstrate the use of electrical*devices; and

research the effects of heat energy and temperature on products.

2RIBIEIBIERIRIEIEEER|R

The student understands quality control systems. The student is expected to:

Manufacturing Engineering Technology |
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(A) research and recognize industrial standards such as International Standards Organization (ISO) and
Military Specifications (MILSPEC);

(B) explain attribute and Pareto charts; and

© apply statistical process control.

Manufacturing Engineering Technology |
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8130.329. Manufacturing Engineering Technology Il (Fae One Credits).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 11-12. Recommended
prerequisites: Algebra Il, Computer Science I, or and Physics. Prerequisite: Manufacturing Engineering

@) Technology |, Students shall be awarded one credit for successful completion of this course. ThiSeourse
may be counted as an advanced mathematics credit.

(b) Introduction.

CTE instruction provides content aligned with challenging academic standards and felevant technieal

Q) knowledge and skKills for students to further their education and succeed in curredti®r emerging
professions.

The Manufacturing Career Cluster focuses on planning, managing and perferming the gsocessing of

(2) materials into intermediate or final products and related professional andtéehnical sdpport activities such
as production planning and control, maintenance and manufacturing/process éngifieering.

In Manufacturing Engineering Technology I, students gain knowledge and skills in the application,
design, production, and assessment of products serwces and systems and how those knowledge and
Skl||S are applled to manufacturmg. K now :

3) g my. The study of
Manufacturing Engineering Technology aIIows students to reinforce, apply, and transfer academic
knowledge and skills to a variety of interesting and relevant activities, problems, and settings--a

) Students are encouraged to participate\in extended learningpexperiences such as career and technical
student organizations and other leadership.onext@curricularorganizations.

) Statements that contain the worditineluding' refeésence content that must be mastered, while those
containing the phrase "suchfas™are intended as pessible illustrative examples.

(©) Knowledge and skills:

The student demonstratesiprofessional standards/employability skills as required by business and
industry. The student is eXpeeted to:

Q) . .

A

(A) use teamwork to solve problems;

Manufacturing Engineering Technology Il
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E)(B)

tdentify-demonstrate a work ethic that meets common employers' work expectations;

® ; I I NI kplace:
S)(C) use time-management techniques to develop work schedules;
H(D) describe how teams measure results;-and
th
&
A
B8)
demonstrate the skills required in the workplace such as interviewing skills; flexibility, willingness to
S}E) learn new skills and acquire knowledge, self-discipline, self-worth, positive attitude, and integrity in a
work situation;
(D) evaluate personal career goals;
E}F) communicate effectively with others in the workplace to clarify objectives; and
F)©) demgastra%&kne%eglg&e#ﬁweeneepts&ndg_gp_llskills related to health and safety in the workplace, as
specified by appropriate government regulations:
)(2) The student applies design seftware skillsira-desighing-fer-mebitity. The student is expected to:
(A) use computer-aided design (CAD) software to complete a design projeet;
(B) analyze the results of product testing in a'simulated modeling environment; ané
© fabricate a prototype design of amechanical part;.and
4
A)D) use computer-integrated manufacturing technigues to simulate a manufacturing process.;-and
6)3) :’Qe student. performs functions and solves problems in the electricity and electronics field. The student is
pected to:
(A) develop solutions to use control devices; and
(B) troubleshoot control devices such as programmable logic circuit devices.
®)(4) The student learns skills in production and programming of computer numerical control (CNC)

operations. The student is expected to:

Manufacturing Engineering Technology Il
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design a project using a computer-aided manufacturing (CAM) software for a CNCen-the-computer

(A) numerical-control lathe;
(B) produce a product on a CNC-the-computer-numerical-control lathe or simulator;
© design a project using a CAM software for a CNCen-the-computer-numerical-control mill;
(D) produce a product on a CNCthe-computer-numerical-contrel mill; or simulator; and
(E) complete data sheets for plan, do, check, and act forms and projects.
@) The student knews demon.strates understanding of mechanical; and fluid; electrical, ape-thermal systems.
The student is expected to:
(A) use mechanical devices;
A)XB) use pneumatics devices; and
B}QC) use hydraulics devices.;
(6) The student demonstrates understanding of electrical and thermal systems. Thestudent is expected to:
(A) use electrical controls;
8)
©)(B) analyze the effects of heat energy and temperature on products; and
BHC) develop an understanding of ventilation such@s heating, air conditioning, and refrigeration.
8)7) The student analyzes quality control systems. The student is expected to:
(A) apply statistical process control;
(B) determine sprocket hardness values n-ascengiag-orderof different materials; and
© v caleul ; .
B} demonstrate-the-use-ofSeftware-to-controldnstruments;and
E}O) analyze attribute and Pareto.charts.
®) The stuqlent will develop a System using elg@trical controls and pneumatics or hydraulics devices. The
student is expected to:
(A) design a system that incorporates electrical controls and either a pneumatic or hydraulic device;
(B) build a system that incorporates electrical controls and either a pneumatic or hydraulic device; and
© test and troubleshoot the system that incorporates electrical controls and either a pneumatic or hydraulic

device.

Manufacturing Engineering Technology Il




8130.327. FlexibleMetal Fabrication and Manufacturing Machining | (Orete-Two Credits).

TEKS with edits

Committee Comments

(a)

General requirements. This course is recommended for students in Grades 10-12. Recommended
prerequisite: Algebra | or Geometry.

(b)

Introduction

CTE instruction provides content aligned with challenging academic standards, relevaaftechnical
knowledge, and skills for students to further their education and succeed in current of émerging

professions.

The Manufacturing Career Cluster focuses on planning, managing, and perfefming the processing‘of
materials into intermediate or final products. Students also learn about related professional and
technical support activities such as production planning and control, mainténance, and
manufacturing/process engineering.

®)

Metal Fabrlcatlon and Mana#aetunng Machlnlng prowdes the knowledge Skl||S and teehneleeﬂes

aeadenmeand—teehmeaHeneMedgeaM—skMs—Students must have opportunities to reinforce, apply, and
transfer knowledge and skills to a vanety of settlngs and problems. Knewledgeabeet—eame#

Certification is a priority for students in
this course IAW HB 5. To certify
students, more than 1 period per day is
essential. Anything less would be
dangerous and irresponsible.

E

Students are encouraged to participate imexperiences stichiasicareeriand technical student organizations

and other leadership or extracurricular organizations.

Statements that contain the wesdssincluding® reference content that must be mastered, while those
containing the phrase "sughf@s™arednténded asyossible illustrative examples

~| &

c)

Knowledge and skills:

M)

The student demonStrates professional standards/employability skills as required by business and

industry. The student iS.e@Xpected to:

(A)

demonstrate skills relatedto health and safety in the workplace, as specified by appropriate
government regulations;-deseribe-how-teamsfunection:

(B)

use teamwork to solve problems; and

Metal Fabrication and Machining |
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demonstrate the skills required in the workplace such as interviewing skills, flexibility,

©) willingness to learn new skills and acquire knowledge, self-discipline, positive attitude, and
integrity in a work situation. distinguish-team-roles-such-as-team-leaders-and-team-members;
©) . . e : load
E) i i These skills are addressed above in (C).
F)
(&}
{H)
&
)
th
These are addressed above.
&
A
B)
<)
(B}
(£}
)
The student applies academic skills to the requirements of metal manufacturingmaterials. The student is
(2) :
expected to:
A) demonstrate effective oral and written communication skills with individuals from varied
cultures, including fellow workers, management, and customers;
) Appraiseinterpret engineering drawings, charts, diagrams, and welding symbols; and
©) select algebraic and geometric principles and formulas required for precision measuring

operations.

Metal Fabrication and Machining |
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The student differentiates the technical concepts that form the knowledge and skills of metal

) manufacturingtrades. The student is expected to:
analyze the resources found in The Machinery's Handbook,ard-varieus as well as the
specifications and codes written by the American Welding Society (AWS), Canadian Welding
(A) Bureau (CWB), the American Natlonal Standards Institute (ANSI) and the Amerlcan
Petroleum Institute (API) ;
Canada--referenee-boelks;
(B) examine the theory of shielded metal arc-welding and gas metal arc-welding;
© examine the sheet metal industry; and
(D) examine the nomenclature use of abrasives wheels.
©)4) The student differentiates the function and application of the tools, equipment, technologies, and
materials used in metal manufacturing. The student is expected to:
(A) Safeby-use hand and power tools and equipment commonly employed in metal manufacturing;
and
B) preperly-handle-and dispose of environmentally hazardous materials used in metal
manufacturing.
®)(5) The student applies the technical concepts and skills of the machining industry to simulated and actual
work situations. The student is expected to:
(A) use various work mounting procedures on all appropriate'machines;
(B) examine-the-cutting-operatioRs operate machine-tools.such as drill press, lathe, saw, grinders,
and milling machines;
properly-execute lathegpreeedures such as cutting threads, turning tapers, drilling, reaming,
© polishing, knurlin@, and boring:eut-threads; turn-tapers-dritsreams—pelishesknurls—and
bores:
execute millingiprocedures such agmilling flat surfaces, bevels, chamfers, grooves, and key-
(D) way seats needed te. machine precision pieces. miH-flatsurfaces;-bevels,chamfers,-groovesand
leeyrsentsand
(E) Maehinemachining-pregisionpieces-
&(6) The student applies the technical concepts and skills of the welding industry to simulated and actual
work situations. The student is expected to:
(A) performexamine the cutting processes such as straight cuts, bevel cuts, and hole piercing with
oxy-fuel and plasma;
(B) useef the common types of electrodes with the Shield Metal Arc-Welding process;

Metal Fabrication and Machining |
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use-various-welding-machines-to-weld-multiplejointsandpractice using Gas Metal Arc-

©) Welding (GMAW) to weld in multiple positions to produce groove and fillet welds; and
(D) tinspect fillet and groove welds to AWS, CWB, ANSI, and API codes.
@y The student applies the technical concepts and skills of the sheet metal industry to simulatedané actual

work situations. The student is expected to:

(A) use mathematics in precision measuring operations; and

(B) linterpret blueprints, engineering drawings, charts, and diagrams as relatedo the sheet metal

industry.
©)8) The student differentiates the concepts that form the technical knowledge and skills of sheet metal

manufacturing. The student is expected to:

(A) analyze the types, sizes, and properties of sheet metal materials;

(B) analyze the fundamentals of oxy-fuel processes as related to sheet metal; and

©) analyze the fundamentals of shielded metal arc-welding and GMAW as related to sheet metal

under various American Welding Society codes.
@0y(9) The student understands the function and application of the tools, equipment, technologies, and

materials used in sheet metal manufacturing. The student is expectedo:

(A) practice safely use of equipment; and

(B) properhy-dispose of environmentally hazardous materials used in sheet metal manufacturing.

@an(10) The student applies the knowledge and skills of sheet metal.manufacturing in simulated and actual

work situations. The student is expected to:

(A) draw simple metal layouts;and

(B) construct common sheet metal seams.

Metal Fabrication and Machining |
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8130.328. Advanced Flexible Metal Fabrication and Machining Il Manufacturing (Two toTFhree Credits).

TEKS with edits

Committee Comments

(a) General requirements. This course is recommended for students in Grades 11-12. Recommended
prerequisites: Geometry, Algebra Il. Prerequisite: Metal Fabrication and Machining |.-Flexible

Manufacturing

(b) Introduction.

@) CTE instruction provides content aligned with challenging academic standards, relevantdeéchnical
knowledge and skills for students to further their education and succeed in current or emerging

professions.

2 The Manufacturing Career Cluster focuses on planning, managing and perforpaing the processing of
materials into intermediate or final products and related professional and teghniCal supporactivities such
as production planning and control, maintenance and manufacturing/procéss engineering.

(3 Metal Fabrication and Machining Il-Advanced-Flexible-Manufacturing builds on knowledge, and skills
and certifications acquired developed-in-FlexibleMetal-Manufacturing Metal Fabrication and Machining

11. Students will develop advanced concepts and skills as they relate:to personal and career development.
This course integrates academic and technical knowledge and skills. Students will have opportunities to
reinforce, apply, and transfer knowledge and skills to a variety of settings and problems.

4 Students are encouraged to participate in extended learning experieéneessuch as career and technical
student organizations and other leadership or extraCurrictilar organizations.

(5 Statements that contain the word "including!® reference content that mustbe mastered, while those
containing the phrase "such as" are intended as possiblefillustrative examples

(©) Knowledge and skills.

1) The student demonstrates proféssional standards/employability skills as required by business and
industry. The student is expécted to:

B)}A) use teamwork to solve problems;

()] distinguish team roles such as team leaders and team members;
B | identity-characteristcs of goodleaders;

=@ identify employers' work expectations;

H(D) discuss Equal Employment Opportunity law in the workplace; and
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use time-management techniques to develop work schedules;.

=

th

)

studem—ls-e*peeted—te- The student demonstrates professmnal standards/emplovabllltv Skl||S as requwed
by business and industry. The student is expected to:

(A) determine advanced knowledge and skills required to gain industry recognized certifications—fex

(B) identify employers' work expectations to-festerpositive-customer-satisfaction;

(©) demonstrate the skills required in the workplace such as interviewing skills, flexibilityswillingness to
learn new skills and acquire knowledge, self-discipline, seH-worth, positive attitude, promptness,
attendance, and integrity in a work situation;

(D) evaluate personal career goals;

(E) communicate effectively with others in the workplace to clarify objectives; and

(F) demonstrate skills related to health and safety in the workplace, as specified by.Occupation Safety
and Health Administration (OSHA) and other appropriate agencies gévernmentregulations.

@) The student applies advanced academic skills to the requirements of metal fabrication and machining

trades. The student is expected to:

(A) demonstrate effective communicationsskills with individuals from varied cultures such as fellow
workers, management, and customers;

(B) successfully complete work orders;

(©) estimate labor costs using«various algebraic formulas;

(D) interpret advanced engineering drawings Blaeprintssheh-as-drawings, charts, diagrams, and welding
symbols; and

(E) demonstrate calculation of precision measuring operations using algebra, geometry, and
trigonometry.

(4) The student knows the advanced concepts that form the technical knowledge and skills of metal

fabrication and machining trades. The student is expected to:

(A) analyze the resources found in various machinery manufacturing reference materials;

(B) demonstrate knowledge of the various welding processes theeries;

(©) examine the sheet metal industry; and
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(D)

examine the advanced use of advanced abrasives.

®) The student knows the function and application of the tools, equipment, technologies, and materials used
in metal fabrication and machining manufacturing. The student is expected to:
(A) Safely operate various welding machines, cutting equipment, and grinding use equipment commonly
employed in metal fabrication manufacturing;
(B)
©)
BXC) demonstrate knowledge of the concepts of automated rumerical-contrel welding machines; and
D) demonstrate knowledge of emerging technologies that may affect metalimanufacturing;. and-
(E) dispose of environmentally hazardous materials associated with used in\metal fabgieation
manufacturing.
(6) The student applies the advanced concepts and technical knowledge and skills of the machining industry
to simulated and actual work situations. The student is expected to:
(A) use various work mounting procedures on aH appropriate machines;
(B) examine the cutting operations such as drill press, lathe, saw, grinders, and milling machines;
© properhy execute lathe procedures such as cut threads, turn tapers, drills, reams, polishes, knurls, and
bores;
(D) mill flat surfaces, bevels, chamfers, grooves, and key-seats;-and
(E) machine precision pieces.
(") The student applies the advanced concepts.and technical knowledge and skills of the welding industry to
simulated and actual work situations. The student is expected to:
(A) demonstrate examinéthe cutting processes such as oxy-fuel and plasma;
(B) demonstrate explore the use of the common types of electrodes using the SMAW welding process;
(©) use various-welding-machines SMAW, GMAW, and GTAW to weld fillet and groove welds using
various positions jeiats; and
(D) inspect welds to American Welding Society (AWS), Canadian Welding Bureau (CWB), American
National Standards Institute (ANSI), and American Petroleum Institute (API) codes.
(8) The student applies the advanced concepts and technical knowledge and skills of the sheet metal industry
to simulated and actual work situations. The student is expected to:
(A) estimate labor costs;
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(B)

use advanced mathematics in precision measuring operations; and

(©) interpret industrial standard blueprints, drawings, charts, and diagrams.

9) The student knows the advanced concepts and technical knowledge and skills of sheet metal
manufacturing. The student is expected to:

(A) analyze properties of sheet metal materials and fasteners;

(B) analyze oxy-fuel processes as related to sheet metal; and

(©) demonstrate knowledge of shielded-metal-arc-welding SMAW, GMAW, and GTAW as related to

sheet metal under American\Aelding-Seciety AWS code.

(10) The student knows the function and application of the tools, equipment, technologies, and materials used
in sheet metal. The student is expected to:

(A) safely use equipment commonly employed in sheet metal;

(B) properly dispose of environmentally hazardous materials used in sheet metal manufacturing; and

(©) demonstrate knowledge of emerging technologies that may affect.sheet metal.

(11) The student applies the advanced concepts and technical skills in simulated and.actual work situations.
The student is expected to:

(A) draw advanced sheet metal layouts;

(B) construct sheet metal seams;

(©) construct transitions and offsets;

(D) use the gas-tungstenarc-welding GTAW. process in sheet metal construction;

(E) apply the principles of sheet metal-construction to the fabrication of various sheet metal products guet

weork; and
(F) apply skills in sheet metal to career preparation learning experiences.
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8130.330. Practicum in Manufacturing (Fwoe-te Three Credits).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grade 12. The practicum course is a paid or

(@) unpaid capstone experience for students participating in a coherent sequence of career and technical education
courses in the manufacturing cluster.
A student shall be awarded two credits for successful completion of this course, when iie student participates in at

Q) least an average of 10 hours, but less than 15 hours, per week of a paid or unpaid, laloratory- orwork-based
application of previously studied knowledge and skills related to the Manufacturing Career Cluster.
A student shall be awarded three credits for successful completion of this coufse; when the student partiCipates in

(2) an average of 15 hours per week of a paid or unpaid, laboratory- or workz9ased application of previouslyestudied
knowledge and skills related to the Manufacturing Career Cluster.

(b)

o CTE instruction provides content aligned with challenging academic-stafdards and relevant technical knowledge
and skills for students to further their education and succeed inCGurrent o emerging. professions.
The Manufacturing Career Cluster focuses on plagaing, managingaaé performing the processing of materials into

(2) intermediate or final products and related profeSsionaliand technigal8upport activities such as production planning
and control, maintenance and manufacturip@/process engineering.

G) The practicum is designed to give students supervisedipractical application of previously studied knowledge and
skills. Practicum experiences can occurin awarietyfof locationsappsopriate to the nature and level of experience.

) Students are encouraged to participate in extended learning experiences such as career and technical student
organizations and other leadefShip or &xtracurricular organizations.

) Statements that contain_the word "including® referencéicontent that must be mastered, while those containing the
phrase "such as" are iténded as possible ilusirative examples.

(©) Knowledge and skills.
The student demonstrates professional standards/employability skills as required by business and industry. The

1) student is expected to:

(A) identify and apply aghere-te the employer’s standard operating procedures;

B) demonstrate positive work behaviors such as attitudes, punctuality, time management, initiative, and

cooperation;
© communicate appropriately and accept constructive criticism;
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(D)

research and discuss business ethics;

(E) complete tasks with the highest standards such as quality products and services;

&) model professional appearance such as dress, grooming, and personal protective equipment as appropriate;
and

©) comply with practicum setting safety rules such as regulations to maintain safe working conditions and
environments.

(2 The student applies concepts of critical thinking and problem solving. The student is expected to:

(A) analyze elements of a problem to-develep-innovative-selutions;

(B) critically analyze information to determine its value-te-the-preblem-sehuingtask; and

© : . : | i itical-thinking-skills-and

B)(C) conduct technical research to gather information recessaty for decision making.
3) The student demonstrates leadership and teamwork skills in collaborating with othersto accomplish goals and
objectives. The student is expected to:

(A) analyze leadership characteristics such as trustypositive attitude,integrity, and willingness to accept key
responsibilities in a work situation;

(B) demonstrate teamwork skills throughworking cooperatively with others to achieve tasks;

©) demonstrate teamwork processes such.as prometing team building, consensus, continuous improvement,
respect for the opinions of others, cooperation, adaptability, and conflict resolution;

(D) demonstrate responsibilityfor organization tasks such as shared group and individual work tasks; and

(E) establish and maintain effective worklng relatlonshlps %aeeemp#wh—eb}eetwes—sueh—a&

)

s

Saz;

N7,

) The student demonstrates oral and wrltten communlcatlon Skl||S mereatmg—e*pressmg—and—m&e#p#e&ng

atien. The student is expected to:
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A) demongtratg the.use .of content such as technical concepts and vocabulary when-anabyzing-infermation-and
(B) employ verbal skills when obtaining and conveying information;

©) use informational thts such as_ Internet websites and technical materials to-review-and-apphy-information

sourees-for occupational tasks;
(D) evaluate the r(_eliability of information from-infermational-texts such as Internet websites, technical materials,
and resources;

(E) interpret verbal and nonverbal cues and behaviors to enhance communication;

(F) apply active listening skills such as obtaining and clarifying the information; and

(G) use academic skills such as effective written and oral communication.

(5) The student Qemonstrates Fechnical knowledge and skills required to pursue a career in the manufacturing cluster.

The student is expected to:

(A) use information literacy skills such as accessing, evaluating, and disseminating information;

(B) describe information management;

© maintain records to facilitate ongoing business operations;

(D) develop goals;

(E) prioritize tasks;

(F) develop timelines using time-management skills;

(G) use project-management skills to improve workflow;

(H) evaluate proficiencies.in technical skills; and

n accept critical feedback provided by the supervisor.

(6) The student documentstechnical knowledge and skills using a professional portfolio. The student is expected to:

H(A) attainment demonstrate growth of technical skill competencies;
y(B) earn licensures or certifications;

o/
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&4(C) develop an abstract of key points of the practicum;

(D) create a job-skills résumé;

4H(E) collect representative work samples-efwerk; and

e (F) maintain copies of evaluations from the practicum supervisor and/or industrial repr
BXG) present the portfolio to all interested stakeholders
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TEKS Committee Comments

General requirements. This course is recommended for students in Grades 9-12. Recommended Survey results showed smaller
(@ prerequisite or concurrent: Algebra 1. This course is designed to introduce three basic we processes, | districts wanting an introductory
Students shall be awarded one credit for successful completion of this course. course.

(b) Introduction.
CTE instruction provides content aligned with challenging academic standards
@) knowledge and skills for students to further their education and succeed in
professions.

The Manufacturing Career Cluster focuses on planning, managing

This course provides an introduction to welding technology wi basic welding laboratory
principles and operating procedures. Topics include: indus : ctices, hand-tool and

3 ‘ :

Q) knowledge and Skl||S related to this syste sonal career development. This course
supports integration of academic and teg ills. Students will reinforce, apply, and
transfer knowledge and skills to a va ings & Knowledge about career opportunities,
requirements, and expectations a skills prepare students for future
success.

) Students are encouraged to_paktici i ded learning experiences such as career and technical
student organizations a ershi racurricular organizations.

Statements that cog ace content that must be mastered, while those

(5) ; -
containing the p d as possible illustrative examples

©) Knowledge and ski
The student demonstrate fessi andards/employability skills as required by business and

Q) - -
industry. The student is exp€

(A express ideas to others in a clear,*concise and effective manner through written and verbal
communication;

(B) convey written information that is easily understandable to others;

© demonstrate acceptable work ethics in reporting for duty and performing assigned tasks as directed;
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conduct one’s self in a manner acceptable for the profession and work site such as suitable dress and

D - -

() speaking politely;

(E) choose ethical course of action such as applicable rules, laws, and regulations;

(R review detailed aspects of both quantitative and qualitative work processes and end pro

[(S)) evaluate systems relative to causes, problems, and patterns to improve operational sj

(H) adhere to business practices such as policies, procedures, health and safety rule

[())] utilize time wisely by prioritizing tasks and following schedules in an efficj

Q) The student explores the characteristics of a successful worker in the economy. The studen
expected to:

(A) determine academic knowledge and skills required for postseconda

(B) identify employer’s expectations to foster positive customer satisfaction,
demonstrate the skills required in the workplace such a iewi i ility, willingness to

© learn new skKills and acquire knowledge, self-discipline, iti i nd integrity in a
work situation;

(D) evaluate progress toward person career goals;

(E) communicate effectively with others in

) apply knowledge and skills to healthfand - specified by appropriate government
regulations.
The student evaluates the function and equipment, technologies, and materials
used in welding. The stude pected

(A) standards;

(B) y hazardous materials used in welding;

© e equipment (PPE); and

evaluate sKills related afety in the workplace, as specified by appropriate government
(D)
regulations.

) The student compares and contrasts welding joint design, material symbols, and welds. The student is
expected to:

(A) demonstrate knowledge of welding sketches;

(B) identify types of welds such as fillet, groove, spot, plug, and flanged.
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The student applies academic skills in relationship to welding. The student is expected to:

demonstrate mathematical skills related to welding;

demonstrate technical writing skills related to welding;

apply accurate readings of measuring devices;

accurately utilize appropriate tools to make measurements;

calculate problems using whole numbers, fractions, mixed numbers, and de

perform conversions between fractions and decimals;

The student applies the concepts and skills of welding projects. The

HEEEEEEEE

explore careers in welding;

®) introd_uce weldir_wq code_s, such as American Petroleum Institute 11 tructural through
American Welding Society;

© work independently to fabricate varied welded proj&et ; and

(D) work collaboratively with other students.

) The student performs oxy-fuel processes on carbon steels. , t is expected to:

(A) observe safe operating practices;

(B) perform safe handling of comp

©) identify components of oxy-fue

(D) demonstrate proper set-up procedu

(E) distinguish factor

(3] demonstrate p

®) The student perfor hielded metal arcWelding principles and practices on metals. The student is
expected to:

(A) use safe operating prac

(B) demonstrate knowledge of ating current;

© apply shielded metal arc welding principles;

(D) demonstrate proper set-up procedure for shielded metal arc welding;

(E) determine appropriate electrodes for base metal in shielded metal arc welding;
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perform welds in varied positions; such as techniques in fillet and groove welds; and

Glic

perform plate preparation.

© ;I(’)r.le student performs Gas Metal Arc Welding (GMAW) principles and practices. The studeat is expected
(A) use safe operating practices;

(B) apply GMAW principles;

©) demonstrate proper set-up procedure for GMAW;

(D) utilize appropriate equipment for base metal in GMAW; and

(E) perform various GMAW techniques.
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§130.323. Welding | (Two Credits).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students, ## Grades 10-12. Recommended
prerequisite: Algebra 1, Principles of Manufacturing or Introduction to Precision Metal

(@) Manufacturing or Introduction to Welding. Students shall be awarded Two creditsgf@rsuccessful
completion of this course.

(b) Introduction.
CTE instruction provides content aligned with challenging academic&tandards and relevant technical

Q) knowledge and skKills for students to further their education and su¢ceed in current or emerging
professions;
The Manufacturing Career Cluster focuses on planning, mafiaging and pefforming the processing of

(2) materials into intermediate or final products and related professional and technical support activities
such as production planning and control, maintenance and manufacturing/process engineering;
Rapid advances in technology have created new.career. opportunities and.demands in many
industries. Welding provides the knowledge, skills, and technologies required for employment in
metal technology systems. Students develop knowledge and skillsrelated to this system and apply

3) them to personal career development. This course supports.dntegration of academic and technical
knowledge and skills. Students will reinforce, apply, and‘transfer knowledge and skills to a variety of
settings and problems. Knowledge about career opportunities, requirements, and expectations and the
development of workplace skills prepare students for future success.

4) Students are encouraged tafpacticipate in€xtended. learningexperiences such as career and technical
student organizations and other leadership or-extracurrictilar organizations; and

©) Statements that contaimsthe word“iincluding" reference content that must be mastered, while those
containing the phrase™such as"' are mtended as possible illustrative examples.

) Knowledge‘and skills.

) The student.demonstrates professional standards/employability skills as required by business and
industry. The'student is expected to:

(A) express ideas to others.in a cléar, concise and effective manner through written and verbal
communication;

(B) convey written information in a socially acceptable manner that is easily understandable to others;

[(®3)] demonstrate acceptable work ethics in reporting for duty and performing assigned tasks as directed;

(D) conduct one’s self in a manner acceptable for the profession and work site such as suitable dress and

speaking politely;
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@}

choose the ethical course of action and comply with all applicable rules, laws and regulations;

review with a critical eye the fine, detailed aspects of both quantitative and gualitative work process

() and end products;
©) evaluate systems and operations, identify causes, problems, patterns or issues, and explore workable
solutions or remedies to improve situations;
(H) follow written and oral instructions and to adhere to established business pragtices, policies and
procedures, including health and safety rules; and
) prioritize tasks, follows schedules, and tends to goal-relevant activities in‘a way that'uses.time wisely
in an effective efficient manner.
@ The student explores the employability characteristics of a sucecessful worker in the global economy.
The student is expected to:
(A) determine explore academic knowledge and skills required for postsecondary education;
(B) identify employers' expectations to foster positive customer satisfaction;
demonstrate the skills required in the workplace such as interviewing skills, flexibility, willingness to
(© learn new skills and acquire knowledge, self-discipline, self-worth, positive attitude, and integrity in a
work situation;
(D) evaluate personal career goals;
(E) communicate effectively with others inthe workplace to clarify objectives; and
) demonstrate skills related to healthand safety in the workplace, as specified by appropriate government
regulations.
(3) @) The student knews evaluates the function and application of the tools, equipment, technologies, and
materials used in welding. The'student is expected to:
(A) use-employ welding equipment according to safety standards;
(B) identify and.properly dispose of environmentally hazardous materials used in welding; and
© use-evaluate appropriate personal protective equipment; and- as-needed-to-foHlew-safety-measures:
(D) evaluate skills related to health and safety in the workplace, as specified by appropriate government
regulations.
@) (4) The student applies academic skills to the requirements of welding. The student is expected to:
(A) demonstrate effective communication skills with individuals from varied cultures such as fellow workers,
management, and customers;
(B) demonstrate mathematical skills to estimate costs;
(©) demonstrate technical writing skills related to work orders;
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(D)

apply accurate readings of measuring devices; beth-U-S—custemary-ane-metric;

(E)

accurately use utilize an appropriate tools to make measurements;

(F)

compute measurements such as area, surface area, volume, and perimeter;

1 e dirersion ol T —

calculate problems using whole numbers, fractions, mixed numbers, and decimals;

wse-utilize various methods a-ealeulator to perform computations;

perform conversions between fractions and decimals;

Calculate and apply the functions of angles such as using the Pythagorean Theorem;

BZB B T |BBE| T |G IZEEEEZ|R®

The student knews evaluates the function and application of the tools, equipment, technologies, and

Br &4 materials used in welding. The student is expected to:
(A) wse-employ welding equipment according to safety standards;
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(B)

identify and properly dispose of environmentally hazardous materials used in welding; and

© use-evaluate appropriate personal protective equipment; and- as-needed-to-foHlow safety measures:
(D) Ir2=egvalu§te skills related to health and safety in the workplace, as specified by appropriate government
gulations.
(6) €5} The student understands welding joint design, symbols, and welds. The student is expected to:
(A) demonstrate knowledge of a engineering drawings, charts, and diagrams; weldiagblueprint
(B) describe orthographic and isometric views of three-dimensional figures;
B)(C) interpret engineering blueprints, drawings, charts, and diagrams;
©)D) analyze components of the welding symbol;
BYE) analyze types of welding joints;
E}F) analyze positions of welding; and
e (€))] identify types of welds such as fillet, groove, spotyplug, and flanged.
{6}
A
8)
<)
B}
) The student knows analyzes the concepts and intricacies of inspections and related codes. The
student is expected to:
(A) evaluate weld inspection processes; and
(B) analyze welding codes.
(8) The student perferms analyzes oxy-fuel processes on carbon steels. The student is expected to:
(A) observe safe operating practices;
(B) perform safe handling of compressed gases;
©) identify components of oxy-fuel gas cutting;
(D) demonstrate proper set-up procedures for oxy-fuel process;
(E) distinguish factors affecting base metals; and
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demonstrate proper cutting techniques such as piercing, straight line, and bevel; ané

HH-(G) identify acceptable cuts; and-

(H) evaluate alternative fuels, such as propane, propylene, and chemtane;

9) The student perferms analyzes plasma arc cutting on metals. The student is expected to:

(A) observe safe operating practices;

(B) demonstrate knowledge of the theories of plasma arc cutting;

© apply safe handling of compressed air supply;

(D) identify components of plasma arc cutting;

(E) demonstrate correct set-up procedure for plasma arc cutting;

(3] define cutting terms; and

(G) perform shape cutting.

(10) The stuc_ient pe#e%ms.analyzes shielded metal arc welding principles and practices on metals. The
student is expected to:

(A) use safe operating practices;

(B) demenﬁme%nem%ég&ef—ﬂsfe—theene&e# _aL:.alm electrical relationships such as alternating current
and direct current, heat transfer, and polarity;

© apply shielded metal arc welding principles;

(D) demonstrate proper set-up procedure for shielded metal arc welding;

(E) determine appropriate filler for base metal in shielded metal arc welding; and

©) (F) perform passessuch as root, hot, filler, and cover.

(11) The student.pe#f-eﬂms analyzes gas metal arc welding principles and practices. The student is
expected to:

(A) use observe safe operating practices;

(B) demonstrate-knowledge-of the-theories-ef analyze electrical relationships such as alternating current

and direct current, heat transfer, and polarity;
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(€)

apply gas metal arc welding principles;

(D) demonstrate proper set-up procedure for gas metal arc welding;

(E) determine appropriate filler for base metal in gas metal arc welding; and

(3] perform fillet welds.

(12) The student pe#erms analyzes flux cored arc welding principles and practices.on metals. The student
is expected to:

(A) use observe safe operating practices;

(B) demens%rate%nemAedge@#&m%heeﬂe&ei @yﬁ electrical relationships such as alternating.current
and direct current, heat transfer, and polarity;

©) apply flux cored arc welding principles;

(D) demonstrate proper set-up procedure for flux cored arc welding;

(E) determine appropriate filler for base metal in flux cored arc welding;

(3] perform fillet welds; and

(G) perform welds in all appropriate positions.

(13) The student perferms analyzes gas tungsten arc welding en metals. The student is expected to:

(A) wse demonstrate safe operating practices;

(B) demens#ate%neweég&ef—the—theenesre# _an_{ﬂh@ electrical relationships such as alternating current
and direct current, heat transfer, and polarity;

© determine the common types of tungsten and filler materials;

(D) demonstrate proper set-up procedure for gas tungsten arc welding;

& (E) perform welds.in all appropriate positions; and
©) (F) perform weldson earbon steel.
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§130.324. Advaneed-Welding 11 (Two Credits) (Fwe-te-Fhree-Credits).

TEKS with edits

Committee Comments

eneral requirements. This course is a co-requisite-for students, Grades 11-12; Prequisite

(a) G | req ts. Th recommended quisite-for students, Grades 11-12; Prequisit
of Welding |. Recommended-prerequisites: Algebra | or Geometry. Students shall be awarded two credits
for successful completion on this course.

(b) Introduction.

Q) CTE instruction provides content aligned with challenging academic standards an@ relevanttechnical
knowledge and skills for students to further their education and succeed in cugent or emergingrofessions.

(2) The Manufacturing Career Cluster focuses on planning, managing and pegrming the processing of
materials into intermediate or final products and related professional and teChnical support activities such
as production planning and control, maintenance and manufacturing/recess engineéring.

(3) Advaneed-This course Welding builds on knowledge and skills developed in Welding. Students will
develop advanced welding concepts and skills as they relate to personal and career development. This
course integrates academic and technical knowledge and skills. Students will'have opportunities to
reinforce, apply, and transfer knowledge and skills to a variety of settings and problems.

4) Students are encouraged to participate in extended learning&xperiences suchmas.career and technical
student organizations and other leadership or extracurriculari@rganizations.

(5) Statements that contain the word "includingigfeferénce contentthal'must be mastered, while those
containing the phrase "such as" are intend@d’as possible illustrative examples.

(©) Knowledge and skills. Alignment with Texas Workforce

Commission

) The student demonstrates professional Standasfis/employabilttyeskills as required by business and industry.
The student is expected to:

(A) express ideas to others ifi@aClear, concise and effective manner through written and verbal communication;

(B) convey written infafmation in a sociallyiaceeptableimanner that is easily understandable to others;

©) demonstrate acceptablework ethics in reporting for duty and performing assigned tasks as directed;

(D) conduct one’s self in a mannex acceptable for the profession and work site such as suitable dress and
speaking politely;

(E) choose the ethical course of actiomand comply with all applicable rules, laws and regulations;

() review with a critical eye the fine, detailed aspects of both quantitative and qualitative work process and
end products;

©) evaluate systems and operations, identify causes, problems, patterns or issues, and explore workable

solutions or remedies to improve situations;
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follow written and oral instructions and to adhere to established business practices, policies and procedures,

(H) including health and safety rules; and
) priorit_ize tas_kg, follows schedules, and tends to goal-relevant activities in a way that uses time wisely in an
effective efficient manner.
A0) analyze how effeetive teams function;

8 apply-teamwork to-solve-advanced-problems;

(D) I e I ;

EXK) evaluate employers' work expectations use-employers-work-expeetations to measure project success;

&, develop-a-method-to-evaluate team-performance-

) The student explores the employability characteristics of@ suceessful worker in the.global economy. The

student is expected to:

(A) determine academic knowledge and skills required for postsecondary education;

(B) identify employers' expectations to fosterpositive customer satisfaction;

(©) demonstrate the skills required in the'workplace such as interviewing skills, flexibility, willingness to
learn new skills and acquire knowledge, self-discipline, self-worth, positive attitude, and integrity in a
work situation;

(D) evaluate progress toward personal career<goals;

(E) communicate effectively with others in the workplace to clarify objectives; and

(F) apply knowledge@nd skills related tohealth andsafety in the workplace, as specified by appropriate
government regulations.

3) The student applies academic skills to the requirements of welding. The student is expected to:

B)}A) demonstrate mathematical skills to estimate costs;

{3(B) determine the impact of inaccurate readings of measuring devices on cost estimates;
B)C) justify the selection of a tool to make accurate measurements;

E3(D) compute measurements such as area, surface area, volume, and perimeter;
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H(E)

calculate problems such as using whole numbers, fractions, mixed numbers, and decimals;

HH(E) apply right triangle relationships using the Pythagorean Theorem; and
() defend the choice of a mathematical solution using estimation.
(4) The student knows the function and application of the tools, equipment, technologies; and materials used in
welding. The student is expected to:
(A) use welding equipment according to safety standards;
(B) dispose of environmentally hazardous materials used in welding;
(©) determine the performance impact of emerging technologies in welding;
(D) use appropriate personal protective equipment to follow safety measures; and
(E) investigate the use of automated welding machines such as numerical contrel, computer numerical
control, and robotics-controlled welding machines.
(5) The student illustrates welding joint design, symbols, and welds. The student is expected to:
(A) use knowledge of welding-blueprints engineering drawings.to complete an-advanced project; and
(B) inspect projects using-utilizing weldingsblueprats engineering drawing specifications.
(6) The student applies the concepts and skills of welding to perform tasks. The student is expected to:
(A) work independently in fabricating welded projects;
(B) work collaboratively with other studentsto complete a real-world application item; and
(©) troubleshoot equipment.
(7) The student krews analyzes the concepts and intricacies of inspections and related to welding codes. The
student is expected to:
(A) inspect welding projects of team members;
(B) wse-select advanced codes:for welddnspections; and
(©) critique and evaluate welds weldments of team members.
(8) The student performs advanced exy-fuel cutting processes on carbon steels. The student is expected to:
(A) observe safe operating practices;
(B) apply safe handling of compressed gases; and
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perform advanced cutting processes according to accepted welding standards.

o)
A
8)
6} (9) The student performs shielded metal arc welding on metals. The student is expected t0:
(A) use employ safe operating practices; and
(B) demonstrate advanced knowledge of qualified welding positions using accepted welding standards.
(1) (10) The student performs gas Flux Core Metal Arc metal-are w\\elding. The student is expected to:
(A) use safe operating practices;
(B) perform fillet welds;
(©) perform groove welds; and
(D) perform welds in all appropriate positions according to accepted welding standards.
@2 : .
A
B8)
©)
5}
&3} (11) The student performs gas tungsten.arc welding.on metals. The student is expected to:
(A) employ safe operating practices;
(B) perform fillet welds;
(©) perform groove welds;
(D) perform welds in all appropriate positions according to accepted welding standards; and
(E) perform welds on metals such as carbon steel, stainless steel, pipe, and aluminum.
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TEKS Committee Comments

(@ General requirements. This lab course is recommended to be taught concurrently with Welding
1. Grades 11-12. Pre-requisite Welding I. This course allows districts to award a third credit
upon successful completion of this course.

(b) Introduction.
CTE instruction provides content aligned with challenging academic standa

[(D)] technical knowledge and skills for students to further their education and
emerging professions.
The Manufacturing Career Cluster focuses on planning, managin

@ of materials into intermediate or final products and related prof al support
activities such as production planning and control, maintenance
engineering.
This course provides an introduction to welding techa on basic welding
laboratory principles and operating procedures. Top nd health
practices, hand tool and power machine use, measure
welding power sources, welding career potentials, and g codes and

3) standards. Introduction to Welding provides.k 0gies required for
employment in welding industries. St S : ge and skills related to this system
and apply them to personal career d i pports integration of academic and
technical knowledge and skills. d transfer knowledge and skills
to a variety of settings and prof
expectations and the developmen

) Students are encouragge iCi xtended learning experiences such as career and
technical student g ) ership or extracurricular organizations.

) Statements th erence content that must be mastered, while those
containing th ded as possible illustrative examples.

©) Knowledge and s
The student demonstra | standards/employability skills as required by business and

[€8) - -
industry. The student is e

(A express ideas to others in a clear, concise and effective manner through written and verbal

communication;
(B) convey written information in a socially acceptable manner that is easily understandable to
others;
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demonstrate acceptable work ethics in reporting for duty and performing assigned tasks as

© directed;
(D) conduct one’s self in a manner acceptable for the profession and work site such as suitable
dress and speaking politely;
(E) choose the ethical course of action and comply with all applicable rules, laws an
6 review with a critical eye the fine, detailed aspects of both quantitative and
process and end products;
evaluate systems and operations, identify causes, problems, patterns
workable solutions or remedies to improve situations;
(H) follow written and oral instructions and to adhere to establish
and procedures, including health and safety rules; and
0) prioritize tasks, follows schedules, and tends to goal-relevant a way that uses
time wisely in an effective efficient manner.
(2) The student demonstrates the function and applicati technologies, and
metals used in code welding. The student is expecte
(A) use welding equipment according to safety standa
(B) identify and properly dispose of en
© use appropriate personal prote
() The student applies the concepisal i i ork situations. The student is
expected to:
(A) work independently to fabricate projects with minimal assistance;
(B) work collaborat : 0 complete relevant projects; and
© troubleshg
4 The student ana 5 tricacies of inspections and related codes. The student is
expected to:
(A) evaluate weld insp es; and
(B) produce acceptable welt ts to standards related to industry codes, such as American AWS, ANSI, CWB.
Welding Society, American National Standards Institute, Canadian Welding Bureau.
Q)] The student performs oxy-fuel processes. The student is expected to:
(A) employ safe operating practices;
(B) perform safe handling of compressed gases;
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assemble components involved in setting up for oxy-fuel gas cutting processes;

BB

demonstrate proper ratios of compressed gases in cutting techniques such as piercing, straight
line, bevel; and

evaluate acceptable and unacceptable cuts.

The student performs plasma arc cutting on metals. The student is expected to:

Judge safe operating practices;

differentiate between safe and unsafe handling of compressed air suppl

employ proper set-up procedures for plasma arc cutting; and

demonstrate shape cutting.

SCscESpc i

The student performs shielded metal arc welding principles an ices o Is. The student
is expected to:

employ safe operating practices;

demonstrate shielded metal arc welding princip

demonstrate proper set-up procedures for shielded

select appropriate filler for base metal_in shielded

employ welds such as fillet and g

employ passes such as root

employ plate preparation; a

demonstrate

sEEEEEEEEEEE

demonstrate pro
welding;

atios proce

es of compressed gases for proper set-up for gas metal arc

(®)] judge appropriate use 0 ers for base metal in gas metal arc welding; and

(E) employ welds in all appropriate positions.

©) The student performs flux cored arc welding principles and practices on metals. The student is
expected to:

(A) employ safe operating practices;
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employ and appraise flux cored arc welding principles;

demonstrate proper set-up procedures for flux cored arc welding;

appraise appropriate filler for base metal in flux cored arc welding;

perform fillet welds; and

employ welds in all appropriate positions.

Eicicicizic

The student performs gas tungsten arc welding principles and practices on me
expected to:

(A) employ safe operating practices;

(B) demonstrate gas tungsten arc welding principles;

© demonstrate proper ratios procedures of compressed gases or gas tungsten
arc welding;

(D) judge appropriate use of fillers for base metal in gas tungsten arc

E) employ welds in all appropriate positions.
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8130.325. Precision Metal Manufacturing | (©re-te Two Credits).

TEKS with edits

Committee Comments

@

General requirements. This course is recommended for students in Grades 10 - 12. Recommended
Prerequisite: Principles of Manufacturing and completed or concurrently enrolled in Algebra | or
Geometry. Students shall be awarded two credits upon successful completion of this courses

Introduction.

(b)
@)

CTE instruction provides content aligned with challenging academic standards anddrelevant technical
knowledge and skills for students to further their education and succeed in currentor emerging

professions.

The Manufacturing Career Cluster focuses on planning, managing and perferming the processing of
materials into intermediate or final products and related professional ahd'technical sdpport activities
such as production planning and control, maintenance and manufactiting/processfeéngineering.

Rapid advances in technology have created new career opportunities and demands in many industries.
Precision Metal Manufacturing provides the knowledge, skills, and technologies.required for
employment in precision machining. While Precision Métal Manufacturing is designed to provide
necessary skills in machining it also provides a real-worldgeundationifec.any engimeering discipline.
This course may also address a variety of materials in addition to metal such as.plastics, ceramics, and
wood. Students develop knowledge of the concepts and skills related to these systems to apply them to
personal and career development. This course'supports integration of academic and technical
knowledge and skills. Students will have.opportunities to reinfarce, apply, and transfer knowledge and
skills to a variety of settings and problems. Knowledge about career opportunities, requirements, and
expectations and the development of workplace skills prepare students for success. This course is
designed to provide entry-level employment forthe’student or articulated credit integration into a
community college and dual credit witha.cemmunity college with completion of the advanced course.
This course is part of a coheréntiSeguence Of courses.

The students are encoudfaged to participate in extended learning experiences such as career and
technical student or@anizations and other leadershigor extracurricular organizations.

Statements that contain the word "including’ reference content that must be mastered, while those
containing the phrase "suchyas" are intended as possible illustrative examples.

Knowledge and skills.

The student demonstrates professional standards/employability skills as required by business and
industry. The student is expected to;

express ideas to others in a clear, concise and effective manner through written and verbal
communication;

convey written information in a socially acceptable manner that is easily understandable to others;
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demonstrate acceptable work ethics in reporting for duty and performing assigned tasks as directed;

conduct one’s self in a manner acceptable for the profession and work site such as suitable dress and

D . .

D) speaking politely;

(E) choose the ethical course of action and comply with all applicable rules, laws and regulations;

() review with a critical eye the fine, detailed aspects of both quantitative and gualitative woafk process

and end products;

©) evaluate systems and operations, identify causes, problems, patterns or issues, andéexplore wonkable

solutions or remedies to improve situations;

(H) follow written and oral instructions and to adhere to established business pfactices, policies and

procedures, including health and safety rules; and

a prioritize tasks, follows schedules, and tends to goal-relevant activities in.a way thattses time wisely

in an effective efficient manner.

A

8)

<)

B}

&}

>

(S)

)

s

(2) The student explores the employability. characteristics of a successful worker in the global
economy. The student is expected to:

(A) determine academic knowledge and skills required for postsecondary education;

(B) identify employers' expectations to foster positive customer satisfaction;

(©) demonstrate the skills required in the workplace such as interviewing skills, flexibility,
willingness to learn new skills and acquire knowledge, self-discipline, self-worth, positive
attitude, and integrity in a work situation;

(D) evaluate personal career goals;

(E) communicate effectively with others in the workplace to clarify objectives; and
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demonstrate skills related to health and safety in the workplace, as specified by appropriate
government regulations.

(3 The student applies advanced academic skills to the requirements of precision metal
manufacturing. The student is expected to:
A

B3(A) successfully-complete-work-orders; demonstrate technical writing skills related@@writing This is covered in other TEKS below

requirements found in manufacturing;

©(B) demonstrate mathematical skills te-estimate-cests as they apply to machifing such as algebra, Changed for clarity and to better align

geometry, trigonometry, statics and conversion; with other manufacturing TEKS.

BX(C) interpret blueprints-such-as-schematics-drawings;-charts-and-diagkams;—engineéring drawings This is the typical math used by precision

including drawings using Geometric Dimensioning and Tolerancings metal manufacturing workers.

(D) describe orthographic and isometric views of three-dimensional figures; Marked through terms are no longer
relevant and not used in industry. GD&T
is the de facto standard used in all
engineering drawings worldwide and is a
must know. REF: ASME Y14.5M 2009

F(E) evaluate wse mathematics as it applies to precision machiningperations; and

(F) discuss basic physics as it applies to ma@ehining Math is used in every step of the
manufacturing process and requires more
rigor associated with it.

(4) The student krews recognizes the conceptsand skills that form the technical knowledge required | A machine shop is basically a working

in a machine-shep precision machinings The student is expected to: physics lab
(A) examine the resources found in recognized maehinery manufacturing reference materials such as The student needs to be able to fully
Machinery’s Handbooké and utilize the reference material.

(B) demonstrate knowledge of the uses of abrasives: reference charts such as tap drill charts, drill size | Machinery’s Handbook is the primary

charts, feed-speed Gharts, etc. reference book used in manufacturing
and is added as a reference.

Q)] The student knews evaluates the function and application of the tools, equipment, technologies, Using abrasives is a process and does not

and materials used in a maehire’shop-precision machining. The student is expected to: belong in this section. Added items are
commonly found in every machinist
toolbox.

(A) use safehy-use safety while running equipment commonly employed in machine shops;

(B) identify and properly dispose of environmentally hazardous materials used in machine shops;

(©) demonstrate knowledge of rumerical-control CNC operations;
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(D) demonstrate knowledge of emerging technologies that may affect the machine shop; Term was outdated.
(E) demonstrate knowledge of heating metals such as hardening, tempering, annealing, normalizing,
and case hardening steel;

(2] apply technical knowledge and skills in a machine shop to career preparation experiencesg Moved from 6G

©) identify basic metallic and non-metallic materials; and Moved from 6H

(H) compare various abrasives for type, structure, bond and uses.

\2;

A

B8)

©)

5}

&

)

)

=h Moved to (5)

(6) The student employs skills necéssaky to perfofmbenehwork and layout. The student is expected Moved to (5)

to:

(A) use equipment commoniysemployed indench work and layout in a safe manner; Everything from here down is either
required by industry, college
readiness or certifying agencies.

(B) develop the abilityato use a file to cutiflats, angles and radiuses;

(@) employ standard lay@ui.tools to transiér a part design to the actual part;

(D) perform center punchingand handfdrilling of holes using an electric or air hand drill;

E) perform hand tapping of holes;

() perform hand reaming of holes using an electric or air hand drill;

©) develop a detailed layout part such as the National Institute for Metalworking Skills (NIMS)

Level 1 layout part;
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(H) develop a detailed bench work part such as the National Institute for Metalworking Skills (NIMS) | This is the only agency that provides
Level 1 bench work part; and nationally recognized credentials in
the industry as required by House Bill
5.
0] employ basic housekeeping skills as they apply in a machine shop. Additional information is available at
http://www.nims-skills.org
(1) The student employs skills necessary to perform precision measurement. The st
to:
(A) use equipment commonly used during precision measurement in a safe
(B) write an inspection plan;
©) identify and select the required measuring instruments to condu
procedure(s); and
(D) describe statically process control.
(8) The student employs skills necessary to perform ma 2 . t is expected to:
(A) use equipment such as accessories commonly impleme n a safe
manner;
(B) analyze the advantages and disadvantage ) i pendent chuck, a 3-jaw universal
chuck, and a collet work holding syste
©) indicate a part in a 4-jaw indepeng g a standard indicator;
(D) identify and describe the functio
(E) identify and use most accessories an@
(F) demonstrate the fol perations of boring, chamfering, cutting tapers
drilling, facing, eading, and turning on a manual lathe
(S} write a detailée including appropriate processes such as feeds, speeds
tool selection, seo
(H) develop a detailed tu part such he NIMS Level 1 turning, chucking or turning between
Centers part; and
(0] employ basic preventative maintenance on the lathe.
9 The student employs skills necessary to perform manual milling work. The student is expected to:
(A) use equipment commonly used with a milling machine in a safe manner;
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=

analyze the advantages and disadvantages of various work holding methods such as vise,
clamping to the table, clamping to an angle plate, etc.;

©) contrast the various ancillary tools used on milling machines such as rotary table, indexing head,
super-spacer, etc.;

(D) identify or describe the function of the components of a milling machine;

(E) tram in the head of a vertical milling machine;

(F) indicate in a milling vise employing a dial indicator;

©) develop a square block in the milling machine to closr tolerances;

(H) demonstrates various hole making activities on the milling machine as spot drilling, drilli
reaming, tapping, countersinking, boring, etc.;

()] demonstrates various milling activities such as climb milling, co
grooving, cutting angles, chamfering, etc.;

) write a detailed process plan for milling including app i ol selection, work
holding methods, and sequencing;

(K) develop a detailed milling part such as the NIMS Leve

(L) employ basic preventative maintenance o

(10) The student employs skills necessar ) DUS support equipment commonly
found in a machine shop. The stude :

(A) use various support equipment op in a safe manner;

(B) understand basic pedestal grinder fOncti d requirements such as wheel selection criteria, etc.;

©) understand basic sawi and type, speed and feeds for various types of
material;

(D) understand basie drill press operatio cluding work holding, appropriate speeds, feeds; and

(E) use proper, safe p dures for surfage @rinding operations.
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8130.326. Advanced Precision Metal Manufacturing || (Two te-Fhree Credits).

TEKS with edits

Committee Comments

(a)

General requirements. This course is recommended for students in Grades 11-12. Recommended p
Prerequisites: Precision Metal Manufacturing and-cempleted-er-concurrenthyrenroled-in-Algebra-H.

Highly recommended co-requisite Advanced Precision Metal Manufacturing Lab. Studentsshall be
awarded Two credits for upon successful completion of this course.

Introduction.

CTE instruction provides content aligned with challenging academic standards and’relevant technical
knowledge and skills for students to further their education and succeed in cufrént or emerging

professions.

The Manufacturing Career Cluster focuses on planning, managing and'performing thie.processing of
materials into intermediate or final products and related professional*anthtechnical stipport activities such
as production planning and control, maintenance and manufacturing/process.efgineering.

©)

Rapid advances in technology have created new career opportunities and demands in many industries.
Precision Metal Manufacturing provides the knowledge, skills, and technologies required for employment
in precision machining. While Precision Metal Manufactuting iS‘designed to provide hecessary skills in
machining it also provides a real-world foundation for any 8ngineering disciphiae. This course may also
address a variety of materials in addition to metal such as plastics, ceramics, and wood. Students develop
knowledge of the concepts and skills related.to these systems to apply them to personal and career
development. This course supports integration of academic and technical knowledge and skills. Students
will have opportunities to reinforce, apply, and transfer knowledge and skills to a variety of settings and
problems. Knowledge about career.@pportunities, requirements, and expectations and the development of
workplace skills prepare students for suceess. This course is designed to provide entry-level employment
for the student or articulated credit integratien into a community college and dual credit with a community

college with completion ofdhEa@dvanced course. This course is part of a coherent sequence of courses.

The students are encoufaged to participate in extended learning experiences such as career and technical
student organizatig@§and other leadershiplor extragurricular organizations.

Statements that contain the word "including® reference content that must be mastered, while those
containing the phrase "suchhas" are intended as possible illustrative examples.

Knowledge and Skills.

The student demonstrates professional standards/employability skills as required by business and industry.

The student is expected to;

express ideas to others in a clear, concise and effective manner through written and verbal
communication;

=

convey written information in a socially acceptable manner that is easily understandable to others;
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demonstrate acceptable work ethics in reporting for duty and performing assigned tasks as directed:;

conduct one’s self in a manner acceptable for the profession and work site such as suitable dress and

D . .

0) speaking politely;

(E) choose the ethical course of action and comply with all applicable rules, laws and regulatiens;

() review with a critical eye the fine, detailed aspects of both quantitative and qualitativeWwork process

and end products;

©) evaluate systems and operations, identify causes, problems, patterns or issuesgand explaréaworkable

solutions or remedies to improve situations;

(H) follow written and oral instructions and to adhere to established busing§s practices, policies and

procedures, including health and safety rules; and

a prioritize tasks, follows schedules, and tends to goal-relevant activities in a wdy that uses time wisely

in an effective efficient manner.

<)

5}

&

)

)

Hh

) The student explores the employability characteristics of asuecessful worker in the global economy.

The student is expected to:

(A) determine academic knowledge and skills required for postsecondary education;

(B) Identify employers’ expectations to foster positive customer satisfaction;

(©) demonstrate the skills required in the workplace such as interviewing skills, flexibility, willingness to
learn new skills and acquire knowledge, self-discipline, self-worth, positive attitude, and integrity in a
work situation;

(D) evaluate progress toward personal career goals;

(E) communicate effectively with-others in the workplace to clarify objectives; and

(F) apphy demonstrate skills related to health and safety in the workplace, as specified by appropriate

government regulations.

3)

The student applies the technical knowledge and skills of Advanced Precision Metal Manufacturing.
The student is expected to:
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(A)

apply the technical knewledge-and-skills aspects found in The Machinery's Handbook resource; and

(B) demonstrate knowledge-of the-uses-of abrasives. select appropriate resources from the internet as they
apply to manufacturing.
(4 The student builds on the manual machining skills gained in Precision Metal Manufacturing. &he student
is expected to:
(A) develop a detailed turning part such as the National Institute for Metalworking SkidlS (NIMS) Level 1
turning, chucking or turning between centers part with zero defects (100% to thie'print) in a safe
manner; and
(B) develop a detailed milling part such as the National Institute for Metalw@rking Skills (NIMSY Bevel 1 | Using abras_ives_is a process and does
milling part with zero defects (100% to the print) in a safe manner. not belong in this section. Added
items are commonly used by
machinist.
6] The student learns about advanced-pumerical-control standard Computer Numerieal Control machinery. Zero defects are required in industry.
The student is expected to:
(A) research the history of numerical control machines;
(B) distinguish among different types of eomputer-numerical-ceptrel CNC machines used in the industry;
(©) demonstrate safety rules for aumerical-contrel CNC operation; The term “numerical control” began
being replaced with “CNC” in the
1980’s as machine controllers
became more sophisticated. CNC is
the prevalent term used in industry
today.
B}
(D) demonstrate the methods by which programs can be entered into a controller; and
H(E) use appropriate machining terminology to enhance computer numerical control vocabulary.
5)(6) The student esperiences-advanced-nimerical-centrel appraises various CNC systems to differentiate No longer relevant.
the development and implementationiof those systems. The student is expected to:
(A) demenstrate examine the types of drive motors used on pumerical-control CNC machinery;
(BX& explain the Cartesian coordinate system;
C)XB} differentiate between absolute and incremental positioning; and
()=} illustrate the difference between datum and delta dimensioning.
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6)(1)

The student learns the process planning and tool selection within a eemputernumerical-control CNC
lab environment. The student is expected to:

(A) develop a detailed process plan including proper tool selection, proper feeds and speeds for the
material being cut and finish specifications on the engineering drawing, logical sequence of
operations and appropriate inspection points.

(B) develop a logical sequence of operations and appropriate inspection points.

(©) demonstrate use of carbide inserts. demonstrate-use-of toolsfor-hole-operationss

(D) applies various carbide insert uses by determining the correct type, grade, style, feed andSpeed for

the most common materials machined in a basic machine shop.-perfeffrmiting-operations;

¢ exeette-proper-feedrates-ona-produet:

H(8) The student evaluates tool changing and tool offset registers in the eomputeragmmerical-control CNC
lab environment. The student is expected to:

(A) perform various types of tool changes;

(B) demonstrate quick change tooling used on computer-numerteal-contrel CNC miHs milling machines;

(©) demonstrate appropriate tool storage;

(D) demonstrate the proper use of tool offset registers;

(E) determine tool offset length; and

F enter incorporate tool offsets for aset up.

o

A

B8)

<) 8,9, 10, 11 and 12 need rewritten for

clarity.

)

A
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The student opérates a CNC lathe. Thestudent 1S expected to:

use equipment commenly associated with a CNC lathe in a safe manner;

recognize, name, and desekibe the filinction of the primary components of a CNC lathe;

ClE e e £382 £33 E oe

perform preventative maintenance checks on a CNC lathe such as checking all fluid levels, system

pressure, tooling wear, component lubrication, and cleaning;

Everything from here down is either
required by industry, college
readiness or certifying agencies.

test the coolant for proper density and adjust accordingly in order to reach the correct mixture;

G

perform a power up on a standard CNC lathe;
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demonstrate the use of the jog controls on the operator panel to jog the lathe’s axes:

e B

demonstrate the ability to locate, assemble, and measure tooling, according to work instructions and
job documentation

(H) install in the automatic tool changer locations, tools and tool holders, according to work i
and job documentation;
0] locate and set workpiece zero on a CNC lathe;
Q)] set any required work offsets for the part to be machined after a basic tool se
completed:;
(K) set the proper geometry/tool offsets for each tool in a standard tool setfing process;
L) operates CNC lathe in automatic mode; and
M) illustrate proper power down process on a CNC lathe.
(10) The student operates a CNC mill. The student is expected to:
(A)
(B)
© fluid levels, system
(D) ger to reach the correct mixture;
(E)
(F) demonstrate the use of the jog co
©) demonstrate the ability_ tesloea and measure tooling using a presetter, or other means,
(H) ols and tool holders, according to work instructions
0]
Q)] set any required work 0 the part to be machined after a basic tool setting process has been
completed:;
(K) set the proper geometry/tool offsets for each tool in a standard tool setting process;
L) operate CNC mill in automatic mode; and
M) illustrate proper power down process on a CNC mill.
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The student learns to manually (without the help of CAD or CAM) program a CNC lathe. The student
is expected to:

(A) Calculate trigonometry to determine coordinates from technical drawings to cut arcs and angles;

(B) use trigonometry for determining cutter offsets;

© use appropriate mathematical skills to solve problems while programming a CNC la

(D) write a simple program to face and turn;

(E) write a simple program to cut a radius, angles, grooves and threads;

(F) write a program using cutter radius compensation;

©) write a program utilizing canned cycles such as G71; and

(H) write a program and produce a complex part such as NIMS lev t with zero defects.

(12) The student learns to manually (without the help of CAD or CAM) CNC mill. The student
is expected to:

(A) use trigonometry to determine coordinates from tech d angles;

(B use trigonometry for determining cutter offsets;

© use appropriate mathematical skills to solve :

(D) write a simple program to perform hg

(E) write a simple program to cutar,

() write a program using cutter rad

©) write a program and produce a comp
defects.

(13) The student deve

(A) evaluate engineg ometric Dimensioning and Tolerancing;

(B) discuss the ASM t defines Geometric Dimensioning and Tolerancing; and

© appraise various qualit agement programs such as 1ISO9000, Lean, 5S, Six Sigma,
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New TEKS Committee Comments

(@ General requirements. This lab course is recommended to be taught concurrently with Precision
Metal Manufacturing Il. Grades 11-12. Pre-requisite Precision Metal Manufacturing I. Completion of
this course allows districts to award a third credit. Recommend blocked.

(b) Introduction.
@) CTE instruction provides content aligned with challenging academic standards and

professions.
2 The Manufacturing Career Cluster focuses on planning, managing and p

employment in precision machining. While Precision Met
necessary skills in machining it also provides a real-world

designed to provide entry-level employmen ated credit integration into a
community college and dual credit with 1 i th completion of the advanced course.

4) The students are enco
technical student org

(5) Statements that conta 2 word "including®reference content that must be mastered, while those
containing the phrase "s " are intendgd as possible illustrative examples.

©) Knowledge and Skills.

@ The student demonstrates profes tandards/employability skills as required by business and
industry. The student is expected to:

A express ideas to others in a clear, concise and effective manner through written and verbal

communication;
B) convey written information in a socially acceptable manner that is easily understandable to

others;
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demonstrate acceptable work ethics in reporting for duty and performing assigned tasks as

©Q directed;
(D) conduct one’s self in a manner acceptable for the profession and work site such as suitable
dress and speaking politely;
(E) choose the ethical course of action and comply with all applicable rules, laws and regulations;
| review with a critical eye the fine, detailed aspects of both guantitative and qualitati
process and end products;
©) evaluate systems and operations, identify causes, problems, patterns or issue
workable solutions or remedies to improve situations;
(H) follow written and oral instructions and to adhere to established busine
procedures, including health and safety rules; and
a prioritize tasks, follows schedules, and tends to goal-relevant acti
wisely in an effective efficient manner.
2 The student builds on the manual machining skills gained in Precisio
student is expected to:
(A) develop a detailed turning part such as the NIMS Level 1 turning, c or turning
between centers part with zero defects (100% to t i
(B) develop a detailed milling part such as the NIMS [Sewel<d defects (100%
to the print) in a safe manner.
The student evaluates tool changing and tool offset registers abe pment. The student

is expected to:

perform various types of tool change

perform preventative mai ance checks on a CNC lathe such as checking all fluid levels,
system pressure, tooling wear, component lubrication, and cleaning;

test the coolant for proper density and adjust accordingly in order to reach the correct mixture;

perform a power up on a standard CNC lathe;

SEEiEEEREEEEREEE

demonstrate the use of the jog controls on the operator panel to jog the lathe’s axes;
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(G) demonstrate the ability to locate, assemble, and measure tooling, according to work instructions and job
documentation

(H) install in the automatic tool changer locations, tools and tool holders, according to work instructions
and job documentation;

0) locate and set workpiece zero on a CNC lathe;

0) set any required work offsets for the part to be machined after a basic tool setting proce been
completed:;

(K) set the proper geometry/tool offsets for each tool in a standard tool setting proces

(L) operate a CNC lathe in automatic mode; and

(M) illustrate proper power down process on a CNC lathe.

(5) The student operates a CNC mill. The student is expected to:

(A) use equipment commonly found on and around a CNC mill in a sa

(B) recognize, name, and describe the function of the primary components :

©) perform preventative maintenance checks on a CNC mi d levels, system
pressure, tooling wear, component lubrication, and cleaRIRg;

(D) test the coolant for proper density and adjust accordingly mixture;

(E) perform a power up on a standard CNC mill;

(F) demonstrate the use of the jog controls on

(G) demonstrate the ability to locate, asse
according to work instructions and

(H) install in the automatic tool change ati 3 ers, according to work instructions
and job documentation;

0} locate and set workpiece

o) set any required wo ined after a basic tool setting process has been
completed;

(K) set the proper geo h tool in a standard tool setting process;

(L) operate CNC mill in a

(M) illustrate proper power do

(6) The student learns to manually ( t the help of CAD or CAM) program a CNC lathe. The student

is expected to:

(A) use trigonometry to determine coordinates from technical drawings to cut arcs and angles;

(B) use trigonometry for determining cutter offsets;

©) use appropriate mathematical skills to solve problems while programming a CNC lathe;
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(D) write a simple program to face and turn;
(E) write a simple program to cut a radius, angles, grooves and threads;
(F) write a program using cutter radius compensation;
(G) write a program utilizing canned cycles such as G71; and
(H) write a program and produce a complex part such as NIMS level 1 CNC lathe part wi
@ The student learns to manually (without the help of CAD or CAM) program a CN
is expected to:
(A) use trigonometry to determine coordinates from technical drawings to cut ar.
(B) use trigonometry to determine cutter offsets;
©) use appropriate mathematical skills to solve problems while progr
(D) write a simple program to perform hole operations;
(E) write a simple program to cut a radius and angles;
(F) write a program using cutter radius compensation and
(G) write a program and produce a complex part such as NI t with zero

defects.
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