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§130.322. Principles of Manufacturing (One-Half to-One-Credit).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 9-12. Recommended

a ..

(@) prerequisite: Algebra I or Geometry.

(b) 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 current or emerging professions.
The Manufacturing Career Cluster focuses on planning, managing and performing the processing of materials into

2) intermediate or final products and related professional and technical support activitieg as production planning
and control, maintenance and manufacturing/process engineering.
In Principles of Manufacturing, students are introduced to gainp w iHs

N on—desio Nrod .. d Nrod 1 sotama "how-those
knewedge—&nd—skﬂ-}s—afeﬂapphed—te—maﬂ&faemnmg— Knowledge and skill lF e proper application
0fpr1nc1plesofmanufacturing, i ologythee orodud of technologyandthe
essmrent-ot-theette o1 re-productionte tor 2 e O ess-in-the

(€)] .
Hieéepn—weﬂd— The study of manufacturing technology all i o reinforce, @apply, and transfer
academic knowledge and skills to a variety of interesting and're ies, problems, and settings
in a manufacturing setting. In addition to general academic and e 0 and skills, students
gain an understanding of career opportunities ayailable in mant g and what employers require to
gain and maintain employment in these careg
Students are encouraged to participate in exig i beriences S as career and technical student
organizations and other leadership or ext; Aitions.

) Statements that contain the word "includin® € mastered, while those containing the
phrase "such as" are intended as possible illus

() Knowledge and skills.
Emplovability Skills

(1) : ' : : . eq e . . .
The student demonstraté ) ds/employability skills as required by business and
industry. The student is exp

A) de be-ho ith apocopate dress for the manufacturing

activity
(B) jvers expectation by being punctual to the course
©) demonstrate the ability to work in
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D) identify-characteristies-of goodleaders Interview preparation and etiquette
® . .
©
&h
52}
6}9 oy
&
B)
©
B
&
@ .
% ......
82} de be-system-d S
© deseribe- how teg
“(2) The student applies peettieproblems. The student is expected to:
(A) distinguish between d ngineering, science, manufacturing and technology;
H g rendseglblapaes
©B) use problem-solving tools such¥as calculators computers;
2 e somanten Loesimnlodonlos -
(O] use preeision measuring instruments; and

Principles of Manufacturing




evaluateseftware-to-destgn [dentify quality assurance models.

The student investigates emerging and innovative applications of technolog gineering. The

Lack of equipment and ability to

6)3) student is expected to: demonstrate
N sortoninnovative applicationso
H4) The student describes quality and how it is measured in manufacturing. The student is expected to:
(A) evaluate different quality control applications in man
B) hoW to measure .q}lality of the product reses
8)5) The s@dent manufa(?tures products or systepdS us e approp tools, equipment, machines,
materials, and technical processes. The st
(A) analyze engineering properties : icadymechanical, apdphysical;
B) analyze the processes needed to cof¥ aproject;
© use a variety of tools s achines; and
(D) produce an item stg Fheib e e ed,
9(6) The student practi : tudent 15 expected to:
(A) master relevant sa c A guidelines and principals;
(B) Use MSDS sheets to arfé
© safely dispose of hazardou
(D) Store materials correctly
&7 The student describes the importance of mai he student is expected to:
(A) perform maintenance on selected equipment;
B sespeperesinhossmea el vl
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©(B) analyze the results of improper maintenance.
4H(8) The student manages a manufacturing project. The student is expected to:
(A) participate in the operation of a manufacturing project; and
B develop a plan for completing an individual project.
The student applies the appropriate codes, laws, standards, or regulations such as Occupational Safety
a29) and Health Administration, National Electrical Code, American Society for Testing Materials, standard
symbols, and line weights. The student is expected to:
(A) research the importance of regulations such as codes, laws, and standards;
(B) follow the appropriate regulations.
a3y(10) The student describes the intended and unintended effects of technoloi€al solutions (14) covers (13)
manufacturing process. The student is expected to:
€A9 ......
B)
RV
(A)
B
©
(D)
(E)
()
&5)(12)
(A)
B
©
&6
&)
B
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costs:

The student applies communication, mathematics, and science knowledge and skills to manufacturing

an3) activities. The student is expected to:
(A) demonstrate communication techniques consistent with industry standards;
(B) locate relevant information needed to solve problems;
(@) apply mathematics concepts to solve manufacturing problems;
(D) analyze science principles used to solve problems; and
(E) use the appropriate units of measure.
The student describes the relationship between manufacturing and mark . The student is expected The students are in a beginning course
“@8(14) to: and will not be producing a project to
sell.
&) R T e
éBa € €€ O HStoe
@9)(15) The student. selects.and feports on career opportunities, requi ¢ iONs in
manufacturing engineering and technology. The student is exp
(A) investigate an area of interest in manu
(B) analyze the various specializationg
© describe the functions of engineers

Principles of Manufacturing




Manufacturing (One Credit)

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 10 -12. Recommended

prerequisites: Aleebra |

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 current or emerging

professions.

The Manufacturing Career Cluster focuses on planning, managing and perfi o the processing of

assessment of products, services, and systems and how those knowledge a are applied to

manufacturing. The study of manufacturing system allows ly, and transfer

academic knowledge and skills to a variety of interesting d s 1viti ms, and settings

workplace success.

©

Students are encouraged to participate i

student organizations and other leade

2

Statements that contain the word "inclu® ust be mastered, while those

containing the phrase "such as" are intend8 pssible illustrative examples

e

Knowledge and skills:

S

The student describeg characteristic iR worker in the global economy The student is

expected to:

e

demonstrate ski ated to health gl safety in the workplace, as specified by appropriate

government regulat

=

demonstrate the skills
willingness to learn new
attitude, and integrity in a

situation;

use teamwork to solve problem

identify employers' work expectatio

CHEAE

Use time-management techniques to develop work schedules

Manufacturing




The student applies academic skills to the requirements of manufacturing. The student is expected to:

2)
(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;
©) select algebraic and geometric principles and formulas required for precision measuring
operations.
3) The student differentiates the technical concepts that form the knowledge and skills of manufacturing.
The student is expected to:
(A) safely use hand and power tools and equipment commonly employed in mgnufacturing:
(B) safely use hand and power tools and equipment commonly employed
©) demonstrate a understanding of the safety regulations of the diff
equipment: cutting, abrasive, boring, turning, shaping, and for:
D) properly execute procedures using the different types of manufact
abrasive, boring, turning, shaping, and forming tools
(E) Research the modern materials used in manufacturing
Perform varied measurements, including precision m#
()
@) The student investigates emerging and innovative application spcering. The student
is expected to:
(A) report on innovative applications of te
(B) experiment with new technologie
© experiment with different manf S Wric. composites, fiberglass, ect
) The student manufactures products or systd ¢ the appropriate tools, equipment, machines,
materials, and technical procg 8 gxpected to:
(A) analyze engineerti 2 mechanical, and physical;
B) analyze the p
© use a variety of to8
D) produce an item that i
(6) The student practices safe work h
(A) master safety tests developed from OSH
(B) analyze hazardous materials; and
© safely dispose of hazardous materials.

Manufacturing




store materials correctly

The student paticapates in a mass manufacturing project. The student is expected to:

participate in the operation of manufacturing a mass produced project; and

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

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

defend a budget for a project; and

determine the most effective strategies to minimize costs.

The student describes the relationship between manufacturing and marketi e student is expected to:

prepare a marketing plan for a product;

analyze the effect of customer satisfaction on the image of a prod

analyze how customer demands influence the design of an object.

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

BIBIBIBIE|IE IBIBIBIRCIEBIERIBIE|B|B

use the appropriate units of measurd

Manufacturing




Advanced Manufacturing (One Credit)

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 11 -12. Recommended
prerequisites: Algebra I, Manufacturing

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 current or emerging

professions.

The Manufacturing Career Cluster focuses on planning, managing and perfor, the processing of

assessment of products, services, and systems and how those knowledge an are applied to
manufacturing. The study of manufacturing system allows students to reinforc ly, and transfer

workplace success.

S

Students are encouraged to participate in ¢
student organizations and other leadersk

[

)

Knowledge and skills:

S

The student describes

B

B

to learn new skills and acq
integrity in a work situation;

use teamwork to solve problem

identify employers' work expectations

GlicAle

Use time-management techniques to develop work schedules

Advanced Manufacturing
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explore advanced knowledge and skills required for postsecondary education;

1dentify employers' expectations to foster positive customer satisfaction;

The student applies academic skills to the requirements of manufacturing. The student is expected to:

demonstrate effective oral and written communication skills with individuals from varied cultures,
including fellow workers, management, and customers;

Interpret engineering drawings. charts, diagrams, and welding symbols:

select algebraic and geometric principles and formulas required for precision measuring operations:

Develop the information needed to mass produce a simple project such as flgw charts, schedules,

equipment list, and material list; and

Explore the use of jig and fixtures in mass production.

The student differentiates the technical concepts that form the knowledg
The student is expected to:

BiERIEEREER|EE

properly execute procedures using the different types o
abrasive, boring, turning. shaping, and forming tools

The student will learn skills in productio ' i puter numerical control operations.
The student is expected to:

Develop a CNC proga

The student investiga¥ i i jve applications of technology in engineering. The student
is expected to:

Experiment with new tecH

clelEIE BEIR|BIERBIE|L

experiment with different man®acturing ma , such as plastic, composites, fiberglass, ect

=

The student manufactures products or system e appropriate tools, equipment, machines,
materials, and technical processes. The studént 1s expected to:

e

analyze engineering properties such as chemical, mechanical, and physical;

Advanced Manufacturing
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analyze the processes needed to complete a project;

use a variety of tools such as equipment and machines; and

produce an item that is student designed.

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

master safety tests developed from OSHA regualtions;

analyze hazardous materials; and

safely dispose of hazardous materials.

store materials correctly

The student participates in a mass manufacturing project. The student is

demonstrate cg onsistent with industry standards;

locate relevant infQ i Ol ¢ problems;

apply mathematics con® giptnufacturing problems;

d

analyze science principles gOlve proble

BIRIBIEIE|E |BIBIEIEIEBIEIRBIRBIEIRIEIEB|EBIE|ISIE|IC|E

use the appropriate units of measure.

Advanced Manufacturing
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§130.330. Practicum in Manufacturing (*we-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

*** Although changes have
been made on here, we are

(a) unpaid capstone experience for students participating in a coherent sequence of career and technical education : . _ ]
courses in the manufacturing cluster. el g s il e cizd
issue is resolved.
ntroduction.
b Introducti
a) CTE instruction provides content aligned with challenging academic standards and relevant technical
knowledge and skills for students to further their education and succeed in ent or emerging professions.
The Manufacturing Career Cluster focuses on planning, managing and rming the processing of materials
2) into intermediate or final products and related professional and tec tivities such as production
planning and control, maintenance and manufacturing/process en
The practicum is designed to give students supervised practical appli eviously studied knowledge
3) and skills. Practicum experiences can occur in a variety of locations app te to the nature and level of
experience.
) Students are encouraged to participate in extended lea )y XD uch as r and technical student
organizations and other leadership or extracurricular org ik
) Statements that contain the word "includingemmefcrence con l’ must be mastered, while those containing
the phrase "such as" are intended as po ptive exayipics
c nowledge and skills.
Knowledge and skill
The student demonstrates professionSSandards/c il i1[§8s required by business and industry. The
(1) student is expected to:
(A) adhere to standard op
B) demonstrate posi as attifitdes, punctuality, time management, initiative, and
cooperation;
© accept constructive ¢
D) apply ethical reasoning to 1tuations in order to make ethical decisions;
(E) complete tasks with the highes€sfandards such ality products and services;
(F) model professional appearance such as dr oming, and personal protective equipment as appropriate;
and
G) comply with practicum setting safety rules such as regulations to maintain safe working conditions and

environments.

Practicum in Manufacturing
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2)

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

(A) analyze elements of a problem to develop innovative solutions;

B) critically analyze information to determine value to the problem-solving task;

© analyze a variety of problem-solving and critical-thinking skills; and

D) conduct technical research to gather information necessary for decision making.

3) The student demonstrates leadership and teamwork skills in collaborating with others to accomplish goals and

objectives. The student is expected to:

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

B) demonstrate teamwork skills through working cooperatively with

©) demonstrate teamwork processes such as promoting team building, ¢ ntinuous improvement,
respect for the opinions of others, cooperation, adaptability, and conflic

D) demonstrate responsibility for organization tasks such al work tasks; and

(E) establish and maintain effective working relationships to

(1) demonstrating effective working relationships using inf

(i1) using positive interpersonal skills to

(iii) negotiating effectively to reach d

(iv) demonstrating respect for ind' senders, and backgrounds; and

) demonstrating value for diversity.

@) The student demonstrates o ication skills in creating, expressing, and interpreting

information and ideas, in and information. The student is expected to:

(A) demonstrate the nical concepts and vocabulary when analyzing information and
following directio

B) employ verbal skills w

©) use informational texts suc technical materials to review and apply information
sources for occupational tasks

(D) evaluate the reliability of information from i ational texts such as Internet websites, technical materials,
and resources;

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

® apply active listening skills such as obtaining and clarifying the information; and

Practicum in Manufacturing
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G)

use academic skills such as effective written and oral communication.

The student demonstrates technical 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;
(6] use project-management skills to improve workflow;
(H) evaluate proficiencies in technical skills; and
@ accept critical feedback provided by the supervisor.
©) The student do?uments technical knowledge and skills
using a professional portfolio. The student is expected to:

) I cessional colioto include:

& (A) attainment of technical skill compet

&-(B) licensures or certifications;

a@-(0) recognition;

e tont oxsani o

69-(E) abstract of ke

&-(F) resume;

49 (G) samples of work;

evirp-(H) evaluation from the pre isor; and
B0 present the portfolio to all interegfed stakehold

Practicum in Manufacturing
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§130.327. Flexible Metal Fabrication and Manufacturing Processes (One to Two Credits).

TEKS with edits Committee Comments
(@) General requirements. This course is recommended for students in Grades 10-12. Recommended
prerequisite: Algebra I or Geometry.
(b) 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 current or emerging
professions.
The Manufacturing Career Cluster focuses on planning, managing and perfg g the processing of
2) materials into intermediate or final products and related professional and nical support activities
such as production planning and control, maintenance and manufacturjg@rocess engfligering.
3. Rapid-advancesintechnology-have createdne er-oppoH st
Metal Manufacturmg provides the knowledge skllls and technolog1es req or equal opportunity
ernployment n the metal worklng industry. Students-need-taadevelop-know he coneeptsand-
3) elated-to-this-system-in-order to-apply-themto-perse g2 : » - Career and
technical education supports integration of academic and tet 8. Students must
have opportunities to reinforce, apply, and transfer knowledg iety of settings and
problems. Knowledge about career opportunities, requirements; ai cctationsand the development
of werkplaee skills prepare students for workp 5Cess.
) 4 Students are encouraged to participate j ning exp&@Bnces such as career and technical
student organizations and other leaderg ular organig@ons.
) 5 Statements that contain the word "in8 1C agt must be mastered, while those
containing the phrase "such as" are inten SgERsqPRIble illusira®e examples
(©) Knowledge and skills.
The student demonstratg pdards oyability skills as required by business and industry.
The student is expecig
A) demonstrate skills e V and safety in the workplace, as specified by appropriate
government regulations srtbe-hes —enr i etiens
determine-advanced-knowledeea regr econdary-education; use teamwork
B)
to solve problems;
demonstrate the skills required in tHCWorkplace 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; distingnish-teamroles-suchasteamleaders-and-team

Flexible Manufacturing
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members:

(D) use teamwork to solve problem,
(E) identify characteristics of good leaders;
F identify employers' work expectations;
Q) distinguish team roles such as team leaders and team members:
(H) discuss Equal Employment Opportunity law in the workplace;
O use time-management techniques to develop work schedules;
¢2))
(¢5)
o) Tho student ot o
(ca5)
B
©
¢2)
B
¢S]
8)2) The student applies acag i : ents of metal manufacturing materials. The student
is expected to:
A) communication skills with individuals from varied
cultures, includimgie s, management, and customers;
®) Appraise Interpret wings, charts, diagrams, and welding symbols;
©) select algebraic and geometric principl formulas required for precision measuring
operations.
#3) The student differentiates the technical concepts that form the knowledge and skills of metal

manufacturing trades. The student is expected to:

Flexible Manufacturing
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analyze the resources found in The Machinery's Handbook, and-variens American Welding

(A) Society |Canada Welding Bureau, ANSI and ASCI specifications and codes, that are
recognized by the United States and Canada I reference books;
B) examine the theory of shielded metal arc-welding and , Gas metal arc
(@) examine the sheet metal industry; and
(D) examine the use of abrasives.
5)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) safely use hand and power tools and equipment commonly emplo metal manufacturing;
and
B) properly handle and dispose of environmentally hazardous m
manufacturing.
The student applies the technical concepts and skills of the machining indus imulated and actual
©)5) dent . ;
work situations. The student is expected to:
(A) use various work mounting procedures on all appro
B) examine the cutting operations such as drill press, lat d milling machines;
properly execute lathe procedures S i firning tapers, drilling, reaming,
© polishing, knurling and boring. g cam ishe A A
bores:
Properly execute milling pro C taces, bevels, chamfers, grooves,
(D) i i1 . ot
and key-ways seats; : and
(E)
(6 The student applies th the welding industry to simulated and actual
work situations. T
A) processes such straight cuts, bevel cuts, and hole piercing
(B) pes of electrades with the Shield Metal Arc Welding process,
© use-various-weldine machiesto-weld oints;and-practice using Metal Inert Gas to
weld in multiple position to produce gf@Xe and fillet welds
(D) Inspect fillet and groove welds to A WB* ANSI and API codes
&7 The student applies the technical concepts and skills of the sheet metal industry to simulated-and actual

work situations. The student is expected to:

Flexible Manufacturing
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(A) use mathematics in precision measuring operations; and
B) interpret blueprints, engineering drawings, charts, and diagrams as related to 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 lated to sheet metal
under various American Welding Society code.
@99 The student understands the function and application of the tools, equi ies, and
materials used in sheet metal manufacturing. The student is expecte
(A) Practice safely use equipment; and
B) properly dispose of envirenmentally hazardous mat@ni i | manufacturing.
an(10) The student applies the knowledge and skills of sheet meta’ ' and actual
work situations. The student is expected to:
(A) draw simple metal layouts; and
(B) construct common sheet metal se

Flexible Manufacturing
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§130.328. Advanced Flexible Manufacturing (Two to Three Credits).

| TEKS with edits Committee Comments
@) General requirements. This course is recommended for students in Grades 11-12. Recommended
prerequisites: Geometry, Algebra II, and Flexible Manufacturing.
Introduction. Advanced Flexible Manufacturing builds on knowledge and skills developed in Flexible
(b) Manufacturing. 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.
() Knowledge and skills.
(1) The student describes the importance of teamwork, leadership, integrity, hon ork habits, and
organizational skills. The student is expected to:
(A) describe how teams function;
B) use teamwork to solve problems;
© distinguish team roles such as team leaders and team men{
(D) identify characteristics of good leaders;
(E) identify employers' work expectations;
1) discuss Equal Employment Opportunity lay
() use time-management techniques to de
(H) describe how teams measure results; @
O develop a method to reward team perfo
The student explores the emp
2 : .
student is expected to:
(A) determine advanced
B) identify employers' expe
demonstrate the skills requi
© learn new skills and acquire k
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 appropriate

Advanced Flexible Manufacturing
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government regulations.

The student applies advanced academic skills to the requirements of metal trades. The student is expected

) to:
A) demonstrate effective communication skills 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 blueprints such as drawings, charts, diagrams, and welding
(E) d@monstrate calculation of precision measuring operations using algebra,
trigonometry.
@) The student knows the advanced concepts that form the technical knowle
The student is expected to:
(A) analyze the resources found in machinery manufacturing reference materials;
B) demonstrate knowledge of the various welding theories;
© examine the sheet metal industry; and
(D) examine the use of advanced abrasives.
) The student knows the function and applicati echnologies, and materials used
in metal manufacturing. The student is exp
(A) safely use equipment commonly emp
B) properly dispose of environmentally haza
© demonstrate knowledge @
(D) demonstrate knowled
(E) demonstrate knowled
©) The. student applies the adva ( hnical knowledge and skills of the machining industry
to simulated and actual work sitQ
(A) use various work mounting proce
B examine the cutting operations such as drill pre he, saw, grinders, and milling machines;
©) properly execute lathe procedures such as n tapers, drills, reams, polishes, knurls, and
bores;
(D) mill flat surfaces, bevels, chamfers, grooves, and key-seats; and

Advanced Flexible Manufacturing
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(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) examine the cutting processes such as oxy-fuel and plasma;

B) explore the use of the common types of electrodes;

© use various welding machines to weld multiple joints; and

(D) inspect welds.

@®) The' student applies the advancgd cgncepts and techni.cal knowledge and skills o heet metal industry
to simulated and actual work situations. The student is expected to:

(A) estimate labor costs;

B) use advanced mathematics in precision measuring operations; and

© interpret industrial standard blueprints, drawings, charts, and

©) The student‘ knows the advar}ced concepts and technical know
manufacturing. The student is expected to:

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

B) analyze oxy-fuel processes as related to sheg

©) demopstrate knowledge of shielded me (0 sheet metal under American

Welding Society code.

(10) The student knows the func‘Fion and applica pment, technologies, and materials used
in sheet metal. The student is expecte

(A) safely use equipment con

B) properly dispose of g

© demonstrate knowledg

) The student 'flpplies the advan®
The student is expected to:

(A) draw advanced sheet metal layouts

B) construct sheet metal seams;

© construct transitions and offsets;

(D) use the gas tungsten arc-welding process in sheet metal construction;

Advanced Flexible Manufacturing
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E)

apply the principles of sheet metal construction to the fabrication of duct work; and

(F)

apply skills in sheet metal to career preparation learning experiences.

Advanced Flexible Manufacturing

23




§130.329. Manufacturing Engineering Technology(+we-te-Three One Credits).

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 I-Ceomputer Seience t-and Physies: with the original Manufacturing
Engineering changed to Advance
Manufacturing Engineering
(b) Introduction.
CTE instruction provides content aligned with challenging academic standards and relevant technical
[@0)] knowledge and skills for students to further their education and succeed in g#cent or emerging
professions.
The Manufacturing Career Cluster focuses on planning, managing aaf@crformingghe processing of
2) materials into intermediate or final products and related professio nd technig@l@ipport activities
such as production planning and control, maintenance and manufactgi pr QGBS engineering.
In Manufacturing Engineering, students gain knowledge and skills in the ication, design,
production, and assessment of products, services, and and how those Khowledge and skills
. . 7 o ~Adoo N . . ‘\» L.~ 15 s ~ s
are applied to manufacturing—Knewledgeand m % hufactaring
3 HRgHeeHne; -‘=- sp-ottechnology—< eptantta rg-teeh and-the-assessment-ot-the
) prepare students for succ W loba omy. The study of
Manufacturing Engineering allows studentsdemeinforce, ap d transfer academic knowledge
and skills to a variety of interesting and z ivities, preblems, and settings in a manufacturing
setting.
) Students are encouraged to partic giWearnino expe ces such as career and technical
student organizations and other lead racur Panizations.
) Statements that contain th eference content that must be mastered, while those
containing the phrase ! 9 i nhossible illustrative examples
C Knowledge and skill
g
ls/employability skills as required by business and The added statement replaces and fully
incorporates or implies the removed text
(1 from 1 and 2 below.
(A)
B
©
B
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=

identify appraise employers' work expectations;

S,
©)
&
152/
2]
&
B)
©
S50)
&
(@)
(2)
(A)
®)
©
The student gains
“R) work with a machine 4
(A) hniques to simulate a manufacturing process; and
B
5)4) The student performs functions'e §'problems in ghe electricity and electronics field. The student is
expected to:
(A) develop-selutions-te research the use contrg
(B) troubleshoot demonstrate the use contro
6)5) The student learns skills in production and programming of computer numerical control operations. The

student is expected to:
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design enthe-a product using a CAM software for production on a eemputernumerieal-eontrol CNC

(A) lathe;
B) produce a product on the computer numerical control lathe ; or simulation
©) dgsign enthe a product using a CAM software for production on a eemputernumericaleontrel CNC
mill;
(D) produce a product on the computer numerical control mill or simulation; and
(E) complete data sheets for plan, do, check, and act forms and projects.
€hH(6) The student knows mechanical, fluid, electrical, and thermal systems. The studedtis expected to:
(A) recognize, name, and describe the use of pneumatics devices;
B) recognize, name, and describe the use of hydraulics devices;
©) demonstrate the use of pneumatics devices
(D) demonstrate the use of hydraulics devices; and
© (E) analyze research the effects of heat energy and tempera 'C on prod Jcts:and
develon . ding ¢ Latio e VA -,
(7 The student analbyzes understand the quality control systems. T 1t is expected to:
(A) apply research statistical process contrg A
© manually calculate resistor capabi W Move to Electronics
(D) demeonstrate describe the us e ontrol instruments; and
(E) analyze explain attrib
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§130.329. Advanced Manufacturing Engineering (Two to Three Credits).

TEKS with edits Committee Comments

General requirements. This course is recommended for students in Grades 11-12. Recommended This is the old Manufacturing

(a) prerequisites: Algebra II, Manufacturing Engineering, Computer Science I, and Physics. Engineering course with a course added
for a complete pathway

(b) Introduction.

CTE instruction provides content aligned with challenging academic standards and relevant technical
[@0)] knowledge and skills for students to further their education and succeed in current or emerging

professions.

The Manufacturing Career Cluster focuses on planning, managing and orming the processing of
2) materials into intermediate or final products and related professiona ® technicalgupport activities
such as production planning and control, maintenance and manufa€ g/proceg gineering.

In Manufacturing Engineering, students gain knowledge and skills in pplication, design,

production, and assessment of products, services, and systems and how the owledge and skills
are applied to manufacturing—Knewledgeandskillsin »-:. fanufacturing
) i prepare students for sucgess : econonty. The study of

ansie demic knowledge
s, and settings in a manufacturing

Manufacturing Engineering allows students to reinforce, af
and skills to a variety of interesting and rele activities, p
setting.

Students are encouraged to participg ces such as career and technical

Arning exp

4 . )
) student organizations and other le ¥ ar orggPrzations.
) Statements that contain the word "inc erence contcn® that must be mastered, while those
containing the phrase "sucheaissmare inter'4@@las possible illustrative examples
(©) Knowledge and skills:
The student demonst professional sta ds/emp¥@¥ability skills as required by business and
)]
(A)
B
©
E(B) identify appraise employers' work expeetations:-cthic
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s, flexibility, willingness

© to learn new skills and acquire knowledge, self-discipline, self-wo ositive a , and integrity
in a work situation;
D) evaluate personal-carecr-goals:
EXD) communicate effectively with others in the workplace to clarify o
EE) workplace, as specified by appropriate govern%%%r%t Srl:g}lll ‘ : e
(2) The student applies software skills in designing
(A) use computer-aided design software tQ
B) analyze the results of product test
© fabricate a prototype design of a mee
@3) The student gains advanced skidisgimawriti rammable logic controls so that multiple robots can
work together as a team.
(A) use computer-int o simulate a manufacturing process; and
(B) troubleshoot prog
5)4) The student performs functs blems in the electricity and electronics field. The student is
expected to:
(A) develop solutions to use contr@
B) troubleshoot control devices.
©)5) The stuc.lent learns skills in production and of computer numerical control operations. The
student is expected to:
(A) design a project using a CAM software for a CNC en-the-computernumerical-control lathe;
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B) produce a product on a CNC -the-computernumerical-eontrol lathe or simulator;
© design a project using a CAM software for a CNC en-the-computernumerical-control mill;
D) produce a product on a CNC -the-computernumerieal-contrel mill ; or simulator and
(E) complete data sheets for plan, do, check, and act forms and projects.
€H(6) The student knows mechanical, fluid, electrical, and thermal systems. The student is expected to:
(A) use pneumatics devices;
B) use hydraulics devices;
© use electrical controls
D) develop a simple system using electrical controls and pneumatics or hy
S(E) analyze the effects of heat energy and temperature on products; and
B)(E) develop an understanding of ventilation such as heating
87 The student analyzes quality control systems. The student is
(A) apply statistical process control;
B) determine sprecket hardness values i-aseen orde i materials;
© manually calculate resi plectronic components;
D) |  demen
(E)
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Introduction to Welding (One Credit).

TEKS Committee Comments
@) General requirements. This course is recommended for students in Grades 9-12. Recommended
prerequisite or concurrent: Algebra 1.
(b) 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 current or emerging
professions.
The Manufacturing Career Cluster focuses on planning, managing and ming the processing of
2) materials into intermediate or final products and related professional cchnical support activities such
g laboratory principles
s, hand tool and power
urces, welding career
ing provides
3) Students develop
development. This course
will reinforce, apply, and
ent of workplace skills prepare students
) nePiences such as career and technical
) eference content that must be mastered, while those
©)
) dards/employability skills as required by business and
(A) ng ideas and messages to others in a clear, concise and effective
(B) Written Communication — skill in effectivel veying written information and messages in a socially
acceptable manner that is easily underst others.
© Work Ethic — consistent demonstration of punctuality, dependability, reliability and responsibility in
reporting for duty and performing assigned tasks as directed.
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Professionalism — knowledge of how to dress appropriately, speak politely, and conduct one’s selfin a

D : B ;

(D) manner appropriate for the profession and work site.

(E) Integrity — ability to be trustworthy and honest, to choose the ethical course of action, and to comply with
all applicable, rules, laws and regulations.

(F) Attention to Detail — skill in reviewing with a critical eye the fine, detailed aspects of both quantitative
and qualitative work process and end products.

G) Problem Solving — ability to evaluate systems and operations, identify causes, problems, patterns or
issues, and explore workable solutions or remedies to improve situations.
Following Directions — ability to follow written and oral instructions and ere to established business
practices, policies and procedures, including health and safety rules.

a Time Management — skill in prioritizing tasks, following schedule i al-relevant activities
in a way that uses time wisely and optimizes efficiency and results.

Q) The student evaluates the function and application of the tools, equipme nologies, and materials
used in welding. The student is expected to:

(A) employ welding equipment according to safety stan§

(B) identify and properly dispose of environmentally haza!

©) evaluate appropriate personal protecti

D) evaluate skills related to health a specified by appropriate government

regulations.
3) The student describes the chard er in the global economy. The student is
expected to:

@) The student compares 3 int design, material symbols, and welds. The student is
expected to:

(A) appraise approp@@ik team functions;

(B) identify employers'9 expectations;

©) evaluate personal ca

%) The student applies academi relationshi elding. The student is expected to:

(A) demonstrate mathematical skills related t,

(B) demonstrate technical writing skills

©) apply accurate readings of measuring devices;

D) accurately utilize appropriate tools to make measurements;

Introduction to Welding
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calculate problems using whole numbers, fractions, mixed numbers, and decimals; and

perform conversions between fractions and decimals;

The student evaluates the function and application of the tools, equipment, technologies, and materials
used in welding. The student is expected to:

use welding equipment according to safety standards;

properly dispose of environmentally hazardous materials used in welding: and

use appropriate personal protective equipment as needed to follow safety measures.

The student understands welding joint design, symbols, and welds. The s

1s expected to:

demonstrate knowledge of welding sketches;

1dentify types of welds such as fillet, groove, spot, plug, and

The student applies the concepts and skills of welding projects. The stu pected to:

explore careers in welding;

Introduction to welding codes, such as American

work independently to fabricate varied welded project

work collaboratively with other stude

The student performs sh elding principles and practices on metals. The student is
expected to:

use safe operating practices;

demonstrate knowledge of alternatin

apply shielded metal arc welding principles;

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

BlelelE|E |B|IEBIEICIEIEICIEIEIRBIE|IRIBIERIEIEBEl B |BIE
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determine appropriate filler for base metal in shielded metal arc welding;

perform welds in varied positions; such as techniques in fillet and groove welds;

perform plate preparation; and

The student performs gas metal arc welding principles and practices. The student is expected to:

use safe operating practices;

apply gas metal arc welding principles;

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

utilize appropriate filler for base metal in gas metal arc welding: an

B|IBIBIRIEIEIRB|IEIB

perform various gas metal arc welding techniques.
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§130.323. Welding | (Two Credits).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students, ir Grades 10-12. Recommended

(a) prerequisite: Algebra 1, Principles of Manufacturing or Introduction to Precision Metal Manufacturing or
Introduction to Welding.

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

[@0) knowledge and skills for students to further their education and succeed in, current or emerging
professions.
The Manufacturing Career Cluster focuses on planning, managing erformmg the processing of

2) materials into intermediate or final products and related professi support activities such
as production planning and control, maintenance and manufactu
Rapid advances in technology have created new career opportunities ands in many industries.
Welding provides the knowledge, skills, and technologies requlred for ment in metal technology
systems. Students develop knowledge and skills reld them to personal career

3) development. This course supports integration of acad ge and skills. Students
will reinforce, apply, and transfer knowledge and skill ings and problems. Knowledge
about career opportunities, requirements, and expectationsia ent of workplace skills
prepare students for future success.

“) Students are encouraged to particip i eriences such as career and technical
student organizations and other izati

) Statements that contain the word that must be mastered, while those
containing the phrase "such as" are d as possible illustrative examples.

(©) Knowledge and ski
The student desg \cs of a essful worker in the global economy. the-impertanee-of

(1) e Leadepg et cesty— abits-and-organizational-skills: The student is expected
to:

(A) describe how teams ¥

®) e-teamuwork-to

© otine ;

B identify characteristies-of goodeaders;

8B

B) use employers' work expectations to measure project success; evaluate employers' work expectations;

Welding
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The student explores the employability characteristics of a successful worker in the global economy. The

@ student is expected to:

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

(B) identify employers' expectations to foster positive customer satisfactio
demonstrate the skills required in the workplace such as interviewi ills, flexibility, willingness to

© learn new skills and acquire knowledge, self-discipline, self-wort itive attitude, and integrity in a
work situation;

(D) evaluate personal career goals;

(E) communicate effectively with others in the workplace to clarify obje :and

(F) demonstrate skills rglated to health and safety int ace, as speci appropriate
government regulations.

3) The student applies academic skills to the requirement dent is expected to:

A) demonstrate effective communication ski varied cultures such as fellow
workers, management, and custome

(B) demonstrate mathematical skills

©) demonstrate technical writing

(D)

E)

()

©

(€)

H)

(0]

()

&)

X) understand the parts of a circle;
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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 welding equipment according to safety standards;
B Identify and properly dispose of environmentally hazardous materidlsftused in welding; and
© use appropriate personal protective equipment. as-needed-tofollow—safetymeasures:
&) The student understands welding joint design, symbols, and we W expected to:
(A) demonstrate knowledge of & Engineering drawings, charts, and Coeeldine Blaeseiag
B) Describe orthographic and isometric views of th dimensional figh
B-O) interpret blueprints, drawings, charts, and diagra
(D) analyze components of the welding symbol;
BHE) analyze types of welding joints;
&) analyze positions of welding; a
#&H(G) identify types of welds sughi@as fillet, grog¥e. spot, plug, flanged.
)
&
B)
©
e sublahe
& (6) :;};e student‘ knews-analyze§ concepts an icacies of inspections and related codes. The student is
pected to:
(A) evaluate weld inspection process
B analyze welding codes.

Welding
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8 (7) The student performs 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
® demonstrate proper cutting techniques such as piercing, straight line, and bevel; and
(G) perform welding and brazing; and
H) identify acceptable cuts.
[4)) Evaluate alternative fuels, such as propane, propylene, and ¢
5 (8) The student performs analyzes plasma arc cutting on metals. The stu expected to:
(A) observe safe operating practices;
B demonstrate knowledge of the theories of plasma
© apply safe handling of compressed air supply;

(D) identify components of plasma arg

(E) demonstrate correct set-up pre

® define cutting terms; and

Q) perform shape cutting.
a0y (8) The student perforn 1 arc welding principles and practices on metals. The student
is expected to:
(A)
@) | demes ate vledge-of the-th€@ries-of analyze electrical relationships such as alternating current
©
(D) lded metal arc welding;
(E) determine appropriate filler for ba in shielded metal arc welding;
(F) perform-weldssuch-asfilletand-groove:
(G) perform passes such as root, hot, filler, and cover;

Welding
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&b 9) The student performs analyzes gas metal arc welding principles and practices. The student is expected to:
(A) use safe operating practices;
B) demeas&a%%lmewledg%ef—bh%@heeﬂe&ef w electrical relationships such as alternating current
and direct current, heat transfer, and polarity;
© 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 w
® perform fillet welds.
a2y (10) The student performs analyzes flux cored arc welding principles an s on metals. The student is
expected to:
(A) use safe operating practices;
B) ' w , hips such as alternating current
and direct current, heat transfer, and polarity;
© apply flux cored arc welding pring
(D) demonstrate proper set-up prg
(E) determine appropriate fill8 welding;
1) perform fillet welds; and
(G) perform welds in
3311 The student pecfdfffs analyzes ga elding on metals. The student is expected to:
(A) use safe 0 ing practices;
| | demonstraiciigedee analyze electrical relationships such as alternating current
© iller materials;
(D) demonstrate proper set-up procedure s tungsten arc welding;
e porbommterealdn
1) perform welds in all appropriate positions; and
(G) perform welds on carbon steel.
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§130.324. Advaneced-Welding 11 (Two Credits) (Fwe-to-Three-Credits).

TEKS with edits Committee Comments
(@) General requirements. This course is recommended co-requisite-for students, Grades 11-12; requisite of
Welding [. Recommended-prerequisites: Algebra I or Geometry.
(b) Introduction.
1) CTE instruction provides content aligned with challenging academic standards and relevant technical
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 performing the processing of
materials into intermediate or final products and related professional and tec | support activities such
as production planning and control, maintenance and manufacturing/pro i
) Advaneed-This course Welding builds on knowledge and skills deve Students will
develop advanced welding concepts and skills as they relate to pers velopment. This
course integrates academic and technical knowledge and skills. Studen opportunities to
reinforce, apply, and transfer knowledge and skills to a variety of settings
udents are encouraged to participate in extended learnt DL er and technica
“) Student d to participat tended | d technical
student organizations and other leadership or extracurric 1
(%) Statements that contain the word "including" reference con
containing the phrase "such as" are intended as possible illu.
(©) Knowledge and skills.
¢ student demonstrates professiona, s as required by business and industry.
A The student d trat fi dby b d indust
The student is expected to:
(A) others in a clear, concise and effective
(B) eying written information and messages in a socially
© nctuality, dependability, reliability and responsibility in
asks as directed.
(D) ess appropriately, speak politely, and conduct one’s selfin a
(E) 0ose the ethical course of action, and to comply with
all applicable, rules, laws and regulations.
(1] Attention to Detail — skill in reviewing™w ical eye the fine, detailed aspects of both quantitative
and qualitative work process and end products.
(€)] Problem Solving — ability to evaluate systems and operations. identify causes, problems. patterns or issues,
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and explore workable solutions or remedies to improve situations.

(H) Following Directions — ability to follow written and oral instructions and to adhere to established business
practices, policies and procedures, including health and safety rules.
@ Time Management — skill in prioritizing tasks, following schedules, and tending to goal-relevant activities
in a way that uses time wisely and optimizes efficiency and results.
&) analyze how effeetive teams function;
srmpltenm el o lee ndonge e d o Bloaga.
©
EXK) work expectations;
&
©
@ The student explores the employability characteristics of\@su sfly i global economy. The
student is expected to:
(A)
B) sfaction;
© demonstrate the skills required in i iewing skills, flexibility, willingness to
h, positive attitude, and integrity in a
D)
(E)
)
3)
&
BH(A)
S(B) determine the impact of inaccurate rea easuring devices on cost estimates;
B justify the selection of a tool to make accurate measurements;
(D) compute measurements such as area, surface area, volume, and perimeter;
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&H(E)

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

H(E) apply right triangle relationships using the Pythagorean Theorem; and
HG) 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 we

(D) use appropriate personal protective equipment to follow safety

(E) investigate the use of automated welding machines such as numeric , computer numerical

control, and robotics-controlled welding machines.

Q) The student illustrates welding joint design, symbols, and ted to

(A) use knowledge of swelding-blaeprints engineering dra dvanced project; and

(B) inspect projects usirg utilizing welding

(©) The student applies the concepts and ski asks. The student is expected to:

(A) work independently in fabricatin

(B) work collaboratively with other R orld application item; and

© troubleshoot equipment.

) The student kaews ana, acies of inspections and related to welding codes. The
student is expected

(A) inspect weldi

(B) use select advanced

© critique and evaluate

®) The student performs advanced' tel cutting ses on carbon steels. The student is expected to:

(A) observe safe operating practices;

(B) apply safe handling of compressed ga$es; an

© perform advanced cutting processes according to accepted welding standards.
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The student performs shielded metal arc welding on metals. The student is expected to:

(A) use employ safe operating practices; and

(B) demonstrate advanced knowledge of qualified welding positions using accepted welding standards.
&5 (10) The student performs gas Flux Core Metal Arc metal arc welding. The studentds 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 weld ; st ndards.

&2 adentperforms-advanced-thrcecoreda cldinso Sy pected-to:

&) perform filletwelds;

© perform-groove-welds;-and

20 perfor ds-in-all o ia elding standard
&3 (1) The student performs gas tungsten @ t is expected to:

(A) employ safe operating practices;

(B) perform fillet welds;

© perform groove

(D) perform weld s according to accepted welding standards; and

(E) perform welds on 1 steel, stainless steel, pipe, and aluminum.
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§130.324. Welding II LAB (One Credit).

TEKS Committee Comments
(@) General requirements. This lab course is for students, Grades 11-12. Pre-requisite Welding
I;,Recommended for concurrent use in welding §130.324 Grades 11-12; Blocked recommended.
(b) 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 current or emerging professions.
) The Manufacturing Career Cluster focuses on planning, managing and performing the processing of
materials into intermediate or final products and related professional and technj pport activities such as
production planning and control, maintenance and manufacturing/process €
3) This course emphasizes welding II principles and operating procedures,
include: weldments produced according to code standards, industrial
and power machine use, measurement, welding power sources, welding
laboratory provides knowledge, skills, and technologies required for emplo
Students develop knowledge and skills related to this systerg
development. This course supports integration of academ
will reinforce, apply, and transfer knowledge and skills to
about career opportunities, requirements, and expectations d
students for future success.
4 Students are encouraged to participate in extg such as career and technical student
organizations and other leadership or ex
3) Statements that contain the word "ing st be mastered, while those
containing the phrase "such as" a
(c) Knowledge and skills.
@
(A)
B)
©
(D)
(E) Integrity — ability to be trustworthy and honest, to choose the ethical course of action, and to
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comply with all applicable, rules, laws and regulations.

() Attention to Detail — skill in reviewing with a critical eye the fine, detailed aspects of both
quantitative and qualitative work process and end products.
(€) Problem Solving — ability to evaluate systems and operations, identify causes, problems, patterns
or issues, and explore workable solutions or remedies to improve situations.
(H) Following Directions — ability to follow written and oral instructions and to adhere to established
business practices, policies and procedures, including health and safety rules.
@ Time Management — skill in prioritizing tasks, following schedules, and tgnding to goal-relevant
activities in a way that uses time wisely and optimizes efficiency and
@) The student demonstrates the function and application of the tools pment, technologies, and
metals used in code welding. The student is expected to:
(A) use welding equipment according to safety standards;
(B) identify and properly dispose of environmentally hazardous mate ed in welding; and
© use appropriate personal protective equipment
(€) The student applies the concepts and skills of welding he student is
expected to:
(A) work independently to fabricate wg al assistance;
(B) work collaboratively with othg ant projects; and
© troubleshoot equipment.
@) The student analyzes the concept pacies of mspeetions and related codes. The student is
expected to:
(A) evaluate weld
(B) produce related to industry codes, such as AWS, ANSI, American Welding Society, American
and CWB National Standards Institute, Canadian
Welding Bureau.
(3 The student perform
(A) employ safe operatin
(B) perform safe handling of compressed
© assemble components involved i for oxy-fuel gas cutting processes;
(D) demonstrate proper ratios of compressed gases in cutting techniques such as piercing, straight

line, bevel; and
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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 supply;

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

demonstrate shape cutting.

BB Bkl BB E

The student performs shielded metal arc welding principles and practicesg@n metals. The student

is expected to:

employ safe operating practices;

demonstrate shielded metal arc welding principles;

demonstrate proper set-up procedures for shielded metal arc we

select appropriate filler for base metal in shieldeg

eta] arc welding;

employ welds such as fillet and groove;

employ passes such as root, hot, filler, and cover;

employ plate preparation; and

employ and evaluate heating pg

OBl E BB E B R EE

demonstrate pressed gases for proper set-up for gas metal arc
welding;

(D) judge apprd

(E) employ welds 1

©) The student performs welding prigciples and practices on metals. The student is

expected to:

(A) employ safe operating practices;

(B) employ and appraise flux cored el rinciples;

© demonstrate proper set-up procedures for flux cored arc welding;
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appraise appropriate filler for base metal in flux cored arc welding;

perform fillet welds; and

employ welds in all appropriate positions.

ERERE]E

The student performs gas tungsten arc welding principles and practices on metals. The
student is expected to:

(A) employ safe operating practices;

B) demonstrate gas tungsten arc welding principles;

© demonstrate proper ratios procedures of compressed gases for pro ct-up for gas tungsten
arc welding;

D) judge appropriate use of fillers for base metal in gas tungs

(E) employ welds in all appropriate positions.
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§130.325. Precision Metal Manufacturing (One-te Two Credits).

TEKS with edits

Committee Comments

(@

General requlrements Th1s course is recommended for students in Grades +6- 11-12. Recommended
p Prerequisite: Pris 3t in Algebra I or
Geometry. Recommended prerequlslte Prmcmles of Manufacturmg

Average 10% grade students lack the
maturity level to thoroughly grasp the
safety aspect and rigorous requirements
of this course.

Introduction.

SRS

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

professions.

The Manufacturing Career Cluster focuses on planning, managing an

orming the processing of

wood. Students develop knowledge of the cone illS d'to these systems to apply them to
{s i of academic and technical
apply, and transfer knowledge and
skills to a variety of settings and prg . opportunities, requirements, and
e dents for success. This course is
designed to provide entry-level emplo ) grticulated credit integration into a
commumty college and dua i unity college with completion of the advanced course.

"s

' reference content that must be mastered, while those
d as possible illustrative examples.

Statements that conta
containing the phrase "s

Knowledge and skills.

The student demonstrates professi®nal standar loyability skills as required by business and

industry. The student is expected to:

Oral Communication — skill in expressing 1deas and messages to others in a clear, concise and
effective manner, including explaining and justifying actions convincingly.
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Written Communication — skill in effectively conveying written information and messages in a
socially acceptable manner that is easily understandable to others.

Work Ethic — consistent demonstration of punctuality, dependability, reliability and responsibility in
reporting for duty and performing assigned tasks as directed.

Professionalism — knowledge of how to dress appropriately, speak politely, and conduct one’s selfin a
manner appropriate for the profession and work site.

Integrity — ability to be trustworthy and honest, to choose the ethical course of action, and to comply
with all applicable, rules, laws and regulations.

Attention to Detail — skill in reviewing with a critical eye the fine, detailed
and qualitative work process and end products.

ts of both quantitative

Problem Solving — ability to evaluate systems and operations, identi
i1ssues, and explore workable solutions or remedies to improve situati

Following Directions — ability to follow written and oral instructions and ere to established
business practices, policies and procedures, including headfimand safety rules?

Time Management — skill in prioritizing tasks, following
activities in a way that uses time wisely and optimizes effi8

£ s Bl B B B B B E

The student knews describes the characteristicssaf a success

mMpuortance-o eI aaqgdo 1 nteop ’
poTta O al O n ctC 05 =~ N,

I in the glObal economy. the
and-oreanizations iHs- The

student is expected to:

The added statement replaces and fully
incorporates or implies the removed text
from 1 and 2 below.

(A) Deseribe-analyze-how teams

B

©

20

(E)

&

S | usetimemanacement

&

&

£3) The student explores the employability ch, of a successful worker in the global economy.

The student is expected to:

(A)

determine academic knowledge and skills required for postsecondary education;
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(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
(F) demonstrate skills related to health and safety in the workplace, as specified by appropriate
government regulations.
34) The student applies advanced academic skills to the requirements of precis etal manufacturing.
The student is expected to:
&) | demen This is covered in other TEKS below

BHA) Changed for clarity and to better align
with other manufacturing TEKS.

X(B) This is the typical math used by precision
metal manufacturing workers.

BHC) £ geha 3 Marked through terms are no longer

including drawings using Geometricd 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

E)D) describe orthographic and isometri8 three-dimenstonal figures:

E(E) evaluate wse mathen gcision machining operations; and Math is used in every step of the
manufacturing process and requires more
rigor associated with it.

() discuss basic [ A machine shop is basically a working
physics lab

&h(S) The student knews reco The student needs to be able to fully

machineshop isi utilize the reference material.
(A) examine the resources found Machinery’s Handbook is the primary
Machinery’s Handbook; and reference book used in manufacturing
and is added as a reference.
® demonstrate knowledge of the uses of abrasives: reference charts such as tap drill charts, drill size | Using abrasives is a process and does not

charts, feed-speed charts, etc.

belong in this section. Added items are
commonly found in every machinist
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toolbox.
£3(6) The student knews evaluates the function and application of the tools, equipment, technologies, and
materials used in a maehine-shop precision machining. The student is expected to:

(A) use safelyuse 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 numerieal-eentrel CINC operations; Term was outdated.

(D) demonstrate knowledge of emerging technologies that may affect the maghine shop;_

(E) demonstrate knowledge of heating metals such as hardening, temperj annealing, normalizing Moved from 6G

and case hardening steel;

(F) apply technical knowledge and skills in a machine shop to carcertgns af€¥heriences: Moved from 6H

(G) identify basic metallic and non-metallic materials; and -~

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

3o) he studentapplieste owledee-and ofpre mantfactar i ated-and Below is lumped together and needs
clarification by breaking out individual
task.

A | demer

B

©

®) ;

)

&

€& | demen ] SR atine Is such-as hardenine ine_annealine alizine. | Moved to (5)

c=2) an machine-shop-to eer-preparation-experiences: Moved to (5)

) The student employs skills Ng@@8sary to perfq ench work and layout. The student is expected Everything from here down is either

to: required by industry, college
readiness or certifying agencies.

(A) use equipment commonly employed in bench work and layout in a safe manner:;

(B) develop the ability to use a file to cut flats, angles and radiuses;
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employ standard layout tools to transfer a part design to the actual part;

perform center punching and hand drilling of holes using an electric or air hand drill;

perform hand tapping of holes;

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

B BB BB

develop a detailed layout part such as the NIMS Level 1 layout part; NIMS is the National Institute for
Metalworking Skills. This is the only
agency that provides nationally
recognized credentials in the industry
as required by House Bill 5.

(H) develop a detailed bench work part such as the NIMS Level 1 ben ork part; and Additional information is available at
http://www.nims-skills.org
{0 employ basic housekeeping skills as they apply in a machine shop:
)] The student employs skills necessary to perform precision measureme e student is expected
to:
(A) use equipment commonly used during precision meas
(B) write an inspection plan;
© 1dentify and select the required measurg fict the required inspection
procedure(s); and
D) describe statical process contro
€] The student employs skills neces work. The student is expected to:
(A) use equipment such as 2g@essori ly implemented on and around a lathe in a safe

=
[
=
=5
<
N
o
o+
=
o
[
[oN

chuck, and a
© indicate a part in d uck within .003” tir using a standard indicator;
(D) identify and describe t
(E) identify and use most acce g and toolin rning operations;
(E) demonstrate the following standard turni crations of boring, chamfering, cutting tapers,

drilling, facing, grooving, knurling, p reading, and turning on a manual lathe:

B

write a detailed process plan for turning including appropriate processes such as feeds, speeds,
tool selection, sequencing;
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http://www.nims-skills.org/

E

develop a detailed turning part such as the NIMS Level 1 turning, chucking or turning between
Centers part; and

{0 employ basic preventative maintenance on the lathe.

10) 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;

(B) 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 rot ble, indexing head,
super-spacer, etc.;

D) 1dentify or describe the function of the components of a milling

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

(1] indicate in a milling vise employing a dial indicator;

G develop a square block in the milling machine to clo

(H) demonstrates various hole making activities on the m1 rilling, drilling
reaming, tapping, countersinking, boring, etc.:

Q) demonstrates various milling activities i i pnventional milling, slotting,
grooving, cutting angles, chamfering

Q)] write a detailed process plan for y i beds, speeds, tool selection, work
holding methods, and sequenc

K) Milling part; and

@) he milling machine.

an ork on various support equipment commonly

(A) ly found in a machine shop in a safe manner;

(B) tions and requirements such as wheel selection criteria, etc.;

© understand basic sawing f§ g such as ban e, speed and feeds for various types of
material;

(D) understand basic drill press operations i work holding, appropriate speeds, feeds: and

(E) use proper, safe procedures for surface grinding operations.
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§130.326. 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. Recommendedp
Prerequisites: Precision Metal Manufacturing and-completed-orconeurrenthy-enrolledinAlsebraH.
Highly recommended co-requisite Advanced Precision Metal Manufacturing Lab

(b) 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 current or emerging
professions.

2 The Manufacturing Career Cluster focuses on planning, managing and rming the processing of
materials into intermediate or final products and related professiona ort activities such
as production planning and control, maintenance and manufacturing

(©) Rapid advances in technology have created new career opportunities an s in many industries.
Precision Metal Manufacturing provides the knowledge, ski equired for employment
in precision machining. While Precision Metal Manufac necessary skills in
machining it also provides a real-world foundation for an course may also
address a variety of materials in addition to metal such as p d wood. Students develop
knowledge of the concepts and skills related to these system personal and career
development. This course supports integrati g nical knowledge and skills. Students
will have opportunities to reinforce, app g and skills to a variety of settings and
problems. Knowledge about career op expectations and the development of
workplace skills prepare students f Wed to provide entry-level employment
for the student or articulated credit in ollege and dual credit with a community
college with completion of the advance This course is part of a coherent sequence of courses

“ The students are encour; ded learning experiences such as career and technical
student organization

(3 Statements that cd 8" reference content that must be mastered, while those
containing the phras8 " i as possible illustrative examples.

(©) Knowledge and SKkills.

@] The student demonstrates pro yability skills as required by business and industry.
The student is expected to:

(A) Oral Communication — skill in expressing id messages to others in a clear, concise and effective
manner, including explaining and justifyi nvincingly.

(B) Written Communication — skill in effectively conveying written information and messages in a socially

acceptable manner that is easily understandable to others.
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e

Work Ethic — consistent demonstration of punctuality, dependability, reliability and responsibility in
reporting for duty and performing assigned tasks as directed.

(D) Professionalism — knowledge of how to dress appropriately, speak politely, and conduct one’s self in a
manner appropriate for the profession and work site.
(E) Integrity — ability to be trustworthy and honest, to choose the ethical course of action, and to comply with
all applicable, rules, laws and regulations.
(F) Attention to Detail — skill in reviewing with a critical eye the fine, detailed aspects of both quantitative
and qualitative work process and end products.
(€)] Problem Solving — ability to evaluate systems and operations, identify causgS@Problems. patterns or
issues, and explore workable solutions or remedies to improve situationg
(H) Following Directions — ability to follow written and oral instructiongf@i to adherg stablished business
practices, policies and procedures, including health and safety rules.
] Time Management — skill in prioritizing tasks, following schedules, and té b to goal-relevant activities
in a way that uses time wisely and optimizes efficiency aafimesults.
5HE) The student describes the characteristics of a successful ‘%’ obal ccorl@l the-impertaneeof | The added statement replaces and
eamworkleadershipintesrity honesty—work habits—and OfBanizaticy The student is expected fully incorporates or implies the
to: - v removed text from 1 and 2 below.
(A) demonstrate how advanced teams fun ively; and
© distied
E)B) identifyy appraise emyg Increasing rigor for an advanced
class
© 2 c-team-pedformanceusine Hme-managemen o-develop-we equtes:
& develop-amethod v o
@0C) The student explores the emp ility characteristigof a successful worker in the global economy. The
student is expected to:
(A) determine academic knowledge and ski ired for postsecondary education;
(B) Identify employers’ expectations to foster positive customer satisifaction;
© demonstrate the skills required in the workplace such as interviewing skills, flexibility, willingness to
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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 demonstrate skills related to health and safety in the workplace, as specified by appropriate
government regulations.
34 The student applies the technical knowledge and skills of Advanced Precision Metal Manufacturing. The
student is expected to:
(A) apply the technical knewdedge-and-skills aspects found in The Machi andbook resource; and
(B) demonstrate-knowledge-of the-uses-ofabrasives: select appropria the internet as they | Using abrasives is a process and does
apply to manufacturing not belong in this section. Added
items are commonly used by
machinist.
6) The student builds on the manual machining skills gained, ufacturing. The student | Zero defects are required in industry.
is expected to:
(A) develop a detailed turning part such as the NIMS Level 1 between
centers part with zero defects (100% to the print) in a safe r
(B) develop a detailed milling part such as the i art with zero defects (100% to the
print) in a safe manner.
(0) The student learns about machinery. The student is expected The term “numerical control” began
to: being replaced with “CNC” in the
1980’s as machine controllers
became more sophisticated. CNC is
the prevalent term used in industry
today.
(A)
® CNC machines used in the industry;
©
B | demen No longer relevant.
ED) demonstrate the methods by whi be entered into a controller; and
E(E) use appropriate machining terminolog nce computer numerical control vocabulary.
S0 The student e*peﬂeﬂees—&dva-need—&&meﬂea%eeﬂt-m% appraises various CNC systems to differentiate the

development and implementation of those systems. The student is expected to:
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(A)

demenstrate examine the types of drive motors used on numerieal-eontrol CNC machinery;

(B) display compare the types of loop systems;
© explain the Cartesian coordinate system;
(D) differentiate between absolute and incremental positioning; and
(E) illustrate the difference between datum and delta dimensioning.
6)(8) The student learns the process planning and tool selection within a eemputernumerieal-econtrol CNC lab
environment. The student is expected to:
(A) develop a detailed process plan including proper tool selection, pro eds and speeds for the
material being cut and finish specifications on the engineering d g, logical sequence of
operations and appropriate inspection points.
B)
© C through H are rewritten below for
clarity.
20
&
&
©
&
HO) The student evaluates tool changing ¢ c comprter-mmerteal-eontrol (N lab
environment. The student is expected to*
(A)
(B) ontrol CNC mills milling machines;
©
D)
(E)
()
®) ) ol _machine e-compute 8,9, 10, 11 and 12 need rewritten for
on clarity.
&
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The student operates a CNC lathe. The stud gt pected to: Everything from here down is either
required by industry, college
readiness or certifying agencies.

(A) use equipment commonly associated with a CNC lathe in a safe manner;
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(B) recognize, name, and describe the function of the primary components of a CNC lathe;

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

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

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

() demonstrate the use of the jog controls on the operator panel to jog the lathe’s axes:;

(€] 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 holder; ording to work instructions
and job documentation;

] locate and set workpiece zero on a CNC lathe:

(@) set any required work offsets for the part to be machined after a basic Yg@€etting process has been
completed;

) set_the proper geometry/tool offsets for each tool in 2

L) operates CNC lathe in automatic mode; and

M) illustrate proper power down process o

a1 The student operates a CNC mill. The

(A) use equipment commonly fou

(B) recognize, name, and describe the ponents of a CNC mill;

© perform preventative g pn a CNC mill such as checking all fluid levels, system
pressure, tooling

D) test the coola ordingly in order to reach the correct mixture;

(E) perform a powe

() demonstrate the use

(€) demonstrate the ability t8 emble, and measure tooling using a presetter, or other means,
according to work instructid ion.

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

@ locate and set workpiece zero on a CNC mill;

(@) set any required work offsets for the part to be machined after a basic tool setting process has been
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completed;

&) 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.

(12) The student learns to manually (without 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 progr g a CNC lathe;

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;

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

a3 The student learns to manually (without the heimme MIPTogram a CNC mill. The student is
expected to:

(A) use trigonometry to determine cqg gs to cut arcs and angles:

(B)

©)

D)

(E)

1)

() write a program and Kk part such as NIMS level 1 CNC milling part with zero

defects.

(a4 The student develops a deeper ™ : i control. The student is expected to:

(A) evaluate engineering drawings using Geo ¢ Dimensioning and Tolerancing;

(B) discuss the ASME Y14.5M standard e eometric Dimensioning and Tolerancing; and

© appraise various quality control / management programs such as ISO9000, Lean, 5S, Six Sigma,

Continuous Improvement, Kaizen, SPC, Kanban .JIT, etc.
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Advanced Precision Metal Manufacturing Lab (One Credit).

New TEKS Committee Comments

(a) General requirements. This course is recommended for students in Grades 11-12. Required co-requisite
Advanced Precision Metal Manufacturing. Recommend blocked.

(b) Introduction.

€8} CTE instruction provides content aligned with challenging academic standards and relevant technical
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 perfi o the processing of
materials into intermediate or final products and related professional an ical support activities
such as production planning and control, maintenance and manufacturj i

3) Rapid advances in technology have created new career opportunities an many industries
Precision Metal Manufacturing provides the knowledge, skills, and techno
employment in precision machining. While Precision Metal A/ anufacturlng 1S
necessary skills in machining it also provides a real-world ing discipline
This course may also address a variety of materials in addit ceramics, and
wood. Students develop knowledge of the concepts and skillS ms to apply them to
personal and career development. This course supports integrd
knowledge and skills. Students will have oppg i plv, and transfer knowledge and
skills to a variety of settings and problem ge ¢ opportunities, requirements, and
expectations and the development of wg i ! for success. This course is
designed to provide entry-level emp ‘ ] i ed credit integration into a
community college and dual credit wit ompletion of the advanced course
This course is part of a coherent sequence

4 The students are encouragg
technical student orga

(®))] Statements that con e word "includi eference content that must be mastered, while those
containing the phrase h as" are intende@@ possible illustrative examples.

() Knowledge and Skills.

1) The student demonstrates profe ability skills as required by business and
industry. The student is expected 18

(A) Oral Communication — skill in expressi as and messages to others in a clear, concise and

effective manner, including explaini ifying actions convincingly.
(B) Written Communication — skill in effectively conveying written information and messages in a

socially acceptable manner that is easily understandable to others.
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© Work Ethic — consistent demonstration of punctuality, dependability, reliability and
responsibility in reporting for duty and performing assigned tasks as directed.

D) Professionalism — knowledge of how to dress appropriately, speak politely, and conduct one’s
self in a manner appropriate for the profession and work site.

(E) Integrity — ability to be trustworthy and honest, to choose the ethical course of action, and to
comply with all applicable, rules, laws and regulations.

(F) Attention to Detail — skill in reviewing with a critical eye the fine, detailed aspects of both
quantitative and qualitative work process and end products.

(G) Problem Solving — ability to evaluate systems and operations, identi
patterns or issues, and explore workable solutions or remedies tod

H) Following Directions — ability to follow written and oral ins
established business practices, policies and procedures, includi

[0))] Time Management — skill in prioritizing tasks, following schedules
relevant activities in a way that uses time wisely a

2) The student builds on the manual machining skills gained 1

student is expected to:

(A) develop a detailed turning part such as the
between centers part with zero def a safe manner; and

(B) develop a detailed milling part g ling part with zero defects (100%
to the print) in a safe manneg

[€))] The student evaluates tool changing an® CNC lab environment. The student

is expected to:

(A) perform various 4

B) demonstratg milling machines;

© demonstrate 3

D) demonstrate the p fset registers;

(B) determine tool offset I8

(F) enter tool offsets for a set 0.

[€)) The student operates a CNC lathe. The stude ected to:

(A) use equipment commonly found on and around a CNC lathe in a safe manner;

(B) recognize, name, and describe the function of the primary components of a CNC lathe;

Advanced Precision Metal Manufacturing Lab

63




B

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

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

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

(F) demonstrate the use of the jog controls on the operator panel to jog the lathe’s axes;

((€))] 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 holde cording to work
instructions and job documentation;

D locate and set workpiece zero on a CNC lathe;

) set any required work offsets for the part to be machined a
has been completed:;

K) set the proper geometry/tool offsets for each tog process;

L) operate a CNC lathe in automatic mode; and

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

(&)

(A) :

(B) >

©) 1 such as checking all fluid levels,

(D)

(E)

®

((€))] . assemble, and measure tooling using a presetter, or other

(H) install in the automatic tool changer ons, tools and tool holders, according to work
instructions and job documentatiq

@ locate and set workpiece zero on a CNC mill;

)] set any required work offsets for the part to be machined after a basic tool setting process
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has been completed:

K) set the proper geometry/tool offsets for each tool in a standard tool setting process;
@) operate CNC mill in automatic mode; and
M) illustrate proper power down process on a CNC mill.
(6) The student learns to manually (without 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 mming a CNC lathe;
(D) write a simple program to face and turn;
(E) write a simple program to cut a radius, angles, grooves and t
(F) write a program using cutter radius compensatios
Q) write a program utilizing canned cycles such as
H) write a program and produce a complex part suc lathe part with zero
defects.
(@) The student learns to manually (without ) program a CNC mill. The student
is expected to:
(A) use trigonometry to detoqilli i drawings to cut arcs and angles;
B)
(®)] olve problems while programming a CNC lathe;
(D)
(E) write a sim
E)
(G) write a program 3 omplex part such as NIMS level 1 CNC milling part with

zero defects.
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