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Lake Career & Technical Center

Building & Graduate Goals

Mission:   To create a learning community that maximizes each individual’s performance for the future.
Vision:  Lake Career & Technical Center promotes developing skills for a lifetime.

High School Credits:  3 credits per year, 6 credits for two years or 5 credits for two years of Metal Fabrication and 1 credit for “Math” for embedded credit

Grade Level:  11th , 12th grade, and adult

Integrated Academic Credit Available:   One unit of elective Math credit will be awarded to students completing at least four credits in a career and technical education program and upon successful completion of the Math criteria established.  A value of .5 credits may be awarded at the end of each year.

College Credit:  Up to 3 credits from State Fair Community College for those students pursuing advanced education in Machine Tool Technology.
Work-based Learning Opportunities:   Job shadowing and /or internships may be available to students contingent on the individual companies guidelines. 

Industry Recognized Credential:   
American Welding Society S.E.N.S. E program “Level 1”

“NIMS” National Institute for Metalworking Skills, Inc. Credentialing

Program Accreditation:   American Welding Society S.E.N.S. E program

Careers & Earnings:
The starting wages of welders and machinists will vary with company and job specifications. Starting wages begin from approximately $10.00 - $16.00 per hour depending on the company and location.  After receiving experience and additional certifications, wages increase to  $20.00 -$40.00  per hour and up.  
Resources:
American Welding Society 

Lincoln Welding
Texts: 

Precision Machining Technology, Welding Principles and Practices, Welding Print Reading, Print Reading for Industry, Practical Problems in Mathematics for Manufacturing, Practical Problems in Mathematics for Welders, Mastercam Training Guide, Plasmacam Training Guide

Rationale:  The Metal Fabrication course is designed to give the students the opportunity to learn skills used in the manufacturing industry.  Through this class the student may learn the processes and skills needed to enter the work force as an entry-level machinist and/or welder.  These skills may include proper safety habits, the ability to work with others, and developing pride in completing jobs correctly.  Students that choose to learn the machinist trade can learn machinist math, blueprint reading, the use of measuring tools, and the safe operation of machines including lathes, mills, grinders, drill presses, saws, and computer numerical control machines.  Students choosing the welding trade can learn welding processes such as; shielded metal arc welding, gas metal arc welding, gas tungsten arc welding, and various metal cutting processes.  Through these skills and processes, the student can obtain employment opportunities that can help them become productive citizens in our society or continue his/her education.
METAL FABRICATION COURSE DESCRIPTION:   Metal Fabrication is a course designed to prepare individuals to enter the work force as a beginning machinist and/or beginning welder.  Machinist will receive training on engine lathes, vertical mills, surface grinders, measuring, reading blueprints, machinist math, and computer numerical controlled mills.  The use of CAD/CAM programs with CNC mill will also be available for student use.

Welders receive training in welder’s math welder blueprint reading, gas metal arc welding, gas tungsten arc welding, shielded metal arc welding, manual plasma arc cutting, and oxy-fuel cutting.  Students will learn how to operate an automated plasma arc system that is controlled via a computer.

Math and communication skills’ as they relate to metal fabrication, are an essential part of the program.  This class also includes the opportunity to pursue embedded math credit.

Additional Information

The course is designed as a two year program, but can be taken for one year, is developed around a list of competencies, validated by the Missouri Department of Elementary and Secondary Education, which are used for a basis of instructional criteria.  Individual mastery of these criteria will be recorded and be used as a representation of the individual’s abilities in the occupation.  Each student will receive a copy of the power standards, along with a list of those power standards that have been identified as essential for all students to master.  The remaining power standards will be mastered in accordance with the individual students' ability and effort shown while in the class.

At the beginning of every unit of instruction or task being taught, there will be given an instructional objective.  This will be discussed with the class and the method of evaluating mastery of the task.

Each student will take one semester of welding and one semester of machine shop in the first year of enrollment in Metal Fabrication.  This will allow the student to be exposed to both areas and make an informed decision on which the student would prefer to pursue.
In the second year in Metal Fabrication, each student will determine which of the areas that he/she would most prefer to specialize and receive the needed training in that area. 

Safety

Safety will be constantly stressed throughout the course. Violations of safety rules and procedures will result in the loss of lab privileges and/or credit for the course.  A safety test must be satisfactorily passed by each student before he/she will be allowed in the shop area. 

Taking the OSHA 10 hour General Safety certification course will be required for all students.  This safety certification is accepted and often required by many companies throughout the U.S.A.  The certification course cost $25.00, which will be paid for by the school.  
Welding

The first quarter of the semester in welding will encompass the fundamentals of the welding occupation.  This will include oxygen acetylene cutting, shielded metal arc welding using 6011 electrodes, basic blueprint reading, basic CNC usage, math usage in welding applications, and proper use of hand tools.

The second quarter will address applying the skills learned in the first quarter in the making of projects.  If the student has completed mastery of the required power standards, he/she will be allowed to work on projects or students may continue to master advanced skills in welding.  If this has not been accomplished to the instructor’s satisfaction, the student will continue working on these power standards until they have been mastered.  These projects will be given by the instructor or the student may work on their own project if prior approval was obtained through the instructor.  All material for personal projects must be paid for by the student.

The second year in welding will  concentrate on advanced welding processes, including welding in out of position techniques (vertical, horizontal, and overhead),  the mastery of gas tungsten arc welding, gas metal arc welding, shielded metal arc welding with various types or electrodes and other related advanced processes, including projects. 

Machining 

During the semester on machining, the student will master the basic uses of the engine lathe, vertical mill, basic CNC usage, measuring devices and processes, precision layout, band saws, cut off saws, drill presses, blueprint reading, and machinist math.  This will be accomplished through the completion of projects assigned by the instructor and written assignments. 

The second year of training will consist of mastery of the more complex usage of the above machinery and processes, in addition to the use of surface grinders and exposure to the use and operation of computer numerical control machines and computer aided drafting/computer aided machining.

Tools

Each student will be issued a tool box with specific tools that are numbered to correspond with the number on the tool box.  Before being issued the tool box and tools, each student must return the "Lake Career and Technical Center Student Data Base" form.  This agreement states that each student is responsible for all tools issued to them and agrees to pay for all lost, stolen, or broken tools that were issued to them.  A list of the tools and their replacement cost will be given to each student.

The lockers belong to the school and may be opened at any time by the instructor.

Career & Technical Student Organizations (CTSO’s)
SkillsUSA is a national organization that prepares students for the world of work by developing social and leadership abilities as well as occupational skills.  Membership provides a chance for students in the trades, technical and industrial areas to compete with other students from other schools in the same occupational field.

SkillsUSA is incorporated into the training course and student participation is expected.

Benefits of active participation in SkillsUSA include:  Belonging to a positive group; Community involvement; Networking opportunities and meeting new people; Leadership possibilities; Enhance your resume’ for both job and scholarship applications; Provides an opportunity to excel; Gain confidence through competition; Work as part of a team

Many LCTC Awards and Honors incorporate active participation in student organizations in receiving the award. 
Cost

The cost of the class is largely determined by the individual student.  The following are possible costs that may occur: 
1. An activity fee of $15.00 will be charged to all students.  The activity fee covers charges for: Combination lock rental, Membership in the career and technical student organization, and Certification test (where applicable)

2. Safety glasses - The first pair of non-prescription safety glasses will be furnished by the school.  If these become lost or unusable, the student will be responsible to replace them.  Prescription eye glass wearers should make arrangements to purchase appropriate safety glasses or bring a letter from their optometrist, stating that their glasses have safety lenses in their existing frames.

3. Students are expected to wear safety clothing such as safety shoes, or appropriate leather work boots, welder sleeves or welder jacket, and welding gloves. These items are the responsibility of the student to obtain.

4. Materials for personal projects - Materials for project other than those assigned by the instructor must be paid for by the student.  The amount of money needed will be determined by the individual projects.  

5. Tooling and equipment damaged or destroyed by reasons of vandalism or misuse must be paid for by the student. 

6. Any tools issued to the student that are not returned, in good condition when the tools are checked back in at the time the student leaves the program must be paid for by the student.  A tool list, with replacement cost, will be given to each student.

7. Each student is required to have a supply of paper, pencils/pens as needed to take notes and complete assignments.

Breaks

During the class, there is a break scheduled.  The use of this break is up to the instructor as to whether or not the break is to be given. The break is a privilege not a right and can be taken away.  This privilege may be lost if the conduct of the individual and/or class so dictates.  Misconduct could include, but is not limited to, homework assignments not being completed, not using time wisely, or disruptive behavior during class discussions.  

Harassment

Harassment in any form will not be tolerated.  Those individuals guilty of harassment will be dealt with to the full extent of the school policy.

School Policies

The school policies, as outlined in the student handbook, will be strictly enforced.

Work Ethics

While in Metal Fabrication good work ethics will be stressed not only while the student is working on assignments and projects, but also while doing special jobs assigned by the instructor.  There may be times that the student will be asked to help on projects and jobs other than those in the regular class agenda.  The attitude of the student while doing these jobs will affect his/her grade.

Lab Privileges

Working in the lab area is a privilege and will be treated as such.  Improper student action may result in the loss of this privilege.  Actions that may bring about this loss include, but are not limited to the following;

1. Student not following good safety practices including scuffling, running, horse play and not wearing safety glasses in the lab area.

2. Misuse of tools and equipment.

3. Incomplete homework assignments.

4. Showing disrespect to the instructor or others.

5. Students are not allowed in the storage room, cabinets, tool room, or the instructor’s desk without permission.
Clean-Up

A dirty lab not only looks bad but it is also unsafe.  Tools that are not clean become a safety hazard and wasting time looking for tools not replaced to their proper place can be very frustrating.  Clean up will occur daily.  Each student is responsible for returning the tools they used to their proper place and clean the equipment and area where they were working.  Students in welding will grind the table, to remove all splatter and welds from the table, in the welding booth that they are assigned.  Students in machine shop will clean out the chip tray and wipe down the machine they are using every week.  Students may be asked to help clean-up areas other than where they were working and are expected to do so.  The attitude and quality of each student towards clean-up will be evaluated. Students who do not clean up their assigned areas will lose part or all of their participation grade for the day/week.  
Computers & CNC Equipment

Students are not allowed to use computers or CNC equipment without prior permission from the instructor.  Any misuse and/or improper use of the computers will result in the loss of the privilege to use the computers and disciplinary action (according to school policy).  No food or drinks are allowed on or near the computers and CNC equipment.

Accidents

Any accident or injury should be reported immediately to the instructor.  An accident report will be filled out and kept on file.  If medical treatment is needed, the school nurse will treat minor injuries and if other medical attention is needed, the parent or guardian will be notified.

Power Equipment

No power equipment is to be used without the instructor being in the room and the student having received permission to use the equipment from the instructor.

Grading 

Each class at LCTC will use the following categories for grading:  

•
Work Ethics which includes:  Attendance, Time Management, Ethical Behavior, Personal Responsibility, and Interpersonal Skills.

•
A standard scoring guide for Work Ethics will be used a minimum of once a quarter.  The student will complete the scoring guide with instructor review and final grading.

•
Attendance - Lake Career & Technical Center will comply with and support each of the high school’s attendance policies.  Absences that are excused (per each high school’s handbook) will be considered excused at Lake Career & Technical Center as well.  In the event of an absence, the following is expected:

•
Notifying his/her instructor, in writing, prior to the absence.  Information should include name, class period(s) missed, date of absence along with reason.

•
Contacting his/her instructor (or parent/guardian contacted the home high school) before the start of class.  If the instructor is not available, a message may be left.  The LCTC Office is open from 7:30 a.m. to 3:30 p.m.   

•
Lab/Projects

•
Written/Homework (Examples:  daily work, out of class work)

•
Technical English/Math/Science Assignments

•
Test/Quizzes (Examples:  assessments, exams – written and/or performance, quizzes)

Make-Up and Incomplete Work:  Students will be expected to complete all work, including but not limited to exams, assignments, papers, projects, quizzes, etc.  IT IS THE RESPONSIBILITY OF THE STUDENT to obtain assignments.  Make-up assignment(s) (written and/or lab) will be determined by the instructor.  

Grading Procedure:  Total points accumulated from all assignments will be used to establish the semester grade.  The semester exam will be included in the cumulative semester grade.  All students must take the semester exam and no exemptions will be allowed.  The exam may be a combination of a performance and/or written assessment.  

The following scale is used at LCTC to issue grades:

A
95% - 100%



D+
67% - 69%

A-
90% - 94% 



D
63% - 66%

B+
87% - 89%



D-
60% - 62%

B
83% - 86%



F
59% and below

B-
80% - 82%

C+
77% - 79%

C
73% - 76%

C-
70% - 72%

LEAVING SCHOOL DURING THE DAY

A students’ responsibility is to their schoolwork during the school day.  Any student checking out of school must have parent or guardian permission and must sign out in the LCTC office. Three tardies and/or leaving early equals one absence per semester.

TARDINESS

A student is tardy if the student arrives after the expected time. Tardiness will be counted as an absence in situations where the student arrives too late to have meaningful participation in the class, lesson or activity.  Students should obtain a tardy slip from the LCTC office.  Students should refer to the classroom rules/handbook with regard to tardiness.  Students tardy to class may be assigned detention, in-school suspension, Saturday School, require a parent conference, or be removed from class.  Three tardies equals one absence per semester.
Homework
Homework will be given in the class.  Due dates of assignments will be given when the assignments are assigned. If a student is absent, he/she is responsible for asking what he/she missed during his/her absence.  

Power Standards List

On the following pages are the state power standards lists for welding and precision machining, as well as the lists of the essential skills for each area.  With these lists each student should keep track of his/her individual progress towards mastery of the suggested power standards.

Metal Fabrication Common-MFAB

1. Demonstrate proper safety procedures

MFAB1a-Operate safely in lab

2. Technical Math

Tm1a- fractions

TM1b-Measurements

TM1c-Intergers

TM1d-Ratios

TM1e-Calculate tap drill size with formula and charts (adult)

3. Work Ethic


WE1a- Attendance, Time Management, Ethical Behavior, Personal Responsibility, and Interpersonal Skills

WE1b-
Student Organization Participation

4. Pre-employment


PE1- Application


PE1b-Resume


PE1c-Interview

Machining I- MN
1. Demonstrate blueprint reading skills

MN1a-Interprep blueprints

2. Demonstrate the ability to effectively use a lathe

MN2a-Machine parts using lathe

MN2i- Machine part using a four jaw chuck (adult)

3. Demonstrate the ability to use various hand tools 

MN3a-Use hand tools to manufacture/repair parts

4. Demonstrate the ability to effectively use thread cutting  machine

MN4-cut thread on thread cutting machine

5. Demonstrate the ability to use Mastercam

MN5a- Design a part using Mastercam

  Machining II MN

1. Demonstrate basic blueprint reading skills

MN23a-Interprep blueprints

2. Demonstrate the ability to effectively use a lathe.

MN24a- Machine part on lathe

3. Demonstrate the ability to effectively use a vertical mill

MN25a- Mill part with mill

MN25b- Align milling machine attachments (adult)

4. Demonstrate the ability to effectively use a surface grinder

MN26a- Grind part on a surface grinder

5. Demonstrate the ability to effectively use a CNC machine.

MN27a-Load a program for CNC machine

MN27b- Machine part with CNC machine

6. Demonstrate the basic use of Mastercam

MN28a- Program basic part from a blueprint

MN28b- Select tool path

Welding I WD
1. Demonstrate blueprint reading skills

WD1a- Read and interpret basic prints

2. Demonstrate the proper use of oxy-fuel cutting equipment

WD2a- Cut steel using oxy-fuel

3. Demonstrate the ability to effectively use shielded metal arc welding machines

WD3a-Build pads of beads- flat position 

WD3b-Makeweld 1F position 

WD3c- Make weld -2F position 

WD3d- Make weld 1G position 

4. Demonstrate the ability to use hand tools

WD4a-Use hand tools to manufacture/repair parts

5. Demonstrate the ability to effectively use thread cutting  machine

MN5a-cut thread on thread cutting machine

6. Demonstrate the ability to use Plasmacam.

WD6a-Draw design using Plasmacam

Welding II WD

1. Demonstrate the ability to effectively use gas metal arc welding equipment

WD21a-Make weld 2F position on carbon steel with solid core wire (qualifies 1F position)

WD21b- Make welds in 3F and 4F positions

2. Demonstrate the ability to effectively use gas tungsten arc welding equipment

WD22a-Identify, select, shape and install tungsten

WD22b- Make welding 2F position, carbon steel GTAW (qualifies 1F position)

WD22c- Make weld in 2F position, in aluminum GTAW

3. Demonstrate the ability to effectively use plasma arc cutting equipment

WD23a-Cut metal using plasma arc equipment

4. Demonstrate the ability to effectively weld in advanced positions using welding process of their choice.

WD24a-Build pad of beads-horizontal position

WD24b- Build pad of beads-vertical position

WD24c- Build pad of beads-overhead position


5. Demonstrate the ability to operate Plasma Cam.

WD25a-Import file to Plasma Cam

WD25b-Cut design using Plasma Cam

Outcomes/Goals of Course Objectives:

1. Student will have obtained entry level skills needed for employment as a welder/machinist
2. Students will have obtained the skills needed to receive advanced training at post-secondary training facilities/colleges.

3. The student will demonstrate the needed personal skills expected for individuals in the work force.

4. The student will have the needed knowledge and skills to help the student what should be the next step in their vocational future. 

Robert K. Hayes - Instructor


bhayes@camdentonschools.org





Lake Career & Technical Center


P.O. Box 1409


Camdenton, MO 65020


(573) 346-9260


Fax: (573) 346-9284








