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COURSE OUTLINE

Course Number: WELD135


Course Title: Welding Fabrication and Symbols


CATALOG DESCRIPTION:
This course covers reading welding and structural drawings which includes interpreting weld symbols on welding details. Students will also develop fabrication skills including basic layout, measuring, and utilization of various welding processes.
COREQUISITES:  WELD105

TOTAL CREDITS:  2

LECTURE HOURS:  1

LAB HOURS:  2
Prepared by Instructor:__Dino Forst


Date:
____March 24,  2015 
Date of Original Course 
February 5, 2002______
Division Dean: _____________________

Date Outline Updated:   



1.   What are the student learning outcomes of this course? (List 3 to 8 course outcomes.)
Upon completion of this course the student will:
1. Define and interpret common welding symbols in accordance with American Welding Society’s standard A2.4 found on fabrication drawings used in industrial welding applications.
2. Describe and illustrate the shape and size of objects through the use of orthographic and pictorial views.    
3. Sketch a drawing of a welded multi-part component with consideration for assembly sequence, production efficiency, weld optimization, and overall quality based on a specific application. 

4. Describe the function and application of basic measuring and layout tools. 

5. Use basic fabrication techniques to complete a weldment project to include measuring, layout, cutting, fitting and welding techniques.

2. Link the learning outcomes to course content and learning experiences
(1) Using the table below, present a recommended sequenced topical (content) outline. (2) Link the content areas to the course learning outcomes. (3) List suggested learning experiences for students.  Feel free to expand the table to accommodate the course. 
	Student Learning Outcomes
	Topics to cover
	Suggested learning experiences/assignments/activities

	1. Define and interpret common welding symbols in accordance with American Welding Society’s standard A2.4 found on fabrication drawings used in industrial welding applications.

	Basic parts of a welding symbol.
Weld terminology.
Weld joint designs. 
Types of weld grooves.
	After presenting the basic parts of a welding symbol, weld terminology, and weld joint designs, have students interpret samples of weld symbols on welding joint detail drawings.
For homework, provide students with sample drawings to interpret the weld joint design and add the proper welding symbol for the joint. 
On a test, have students provide a written description of welding symbols from a detail welding drawing and provide the proper weld symbol from a written description on a welding joint. 


	2. Describe and illustrate the shape and size of objects through the use of orthographic and pictorial views.    


	Types of drawings and drawing applications in industrial welding situations.
Shape description
Three-view orthographic sketching.

Isometric and Oblique pictorial sketching. 
	After describing the basic use of orthographic and pictorial views for representing 3D models, have students create 2D sketches from 3D common objects and models.
For homework, have students create 2D sketches from 3D common objects and models.

	3. Sketch a drawing of a welded multi-part component with consideration for assembly sequence, production efficiency, weld optimization, and overall quality based on a specific application. 


	Indicate the required detail and assembly sketches for a multi-part welding project.
Identify the required welds need for the project.

Analyze the project to arrange the assembly sequence to maximize production efficiency.
	Each student will develop a welding project that includes preparing detail and assembly sketches required for a multi-part welding project

	4. Describe the function and application of basic measuring and layout tools. 
	Describe the function and safe use of common measurement and layout tools.
Use layout tools to make simple layouts for welding projects.

	After describing the function and use of the measurement and layout tools, have students use these tools in welding project practice exercises. 


	5. Use basic fabrication techniques to complete a weldment project to include measuring, layout, cutting, fitting, and welding techniques.


	Basics of fabrication practices, measuring, layout, tools, fixturing, material handling and preparation, drawing revisions, determining weld cost, selecting weld processes based on application, industrial applications of estimating and cost control.
	Each student will develop a welding project that includes preparing drawings, determining project cost, layout project, cutting and fit-up project components, and select the proper welding process.  


Provide a brief (1-2 paragraphs) narrative explanation that elaborates on the content of this table.  Feel free to attach a recommended course schedule/weekly agenda as an appendix.  
This course introduces the student to welding and structural drawings, welding symbols used on technical drawings, and basic fabrication practices used in industrial welding applications.  Sketching and basic drawing, welding symbol interpretation, and fabrication skills and techniques are studied and practiced through lectures, reading and lab assignments. Students will draw and interpret 3D models and welding symbols to the requirements of the American Welding Society’s standard for welding symbols A2.4.  Students will employ these fabrication skills including basic layout, measuring, and utilization of various welding processes in a welding project. This course is designed for 3 hour sessions with a total of 45 hours of instruction.  
2. cont.  How will each learning outcome be assessed? Link the learning outcomes to assessment.

Using the table below, explain what types of major assignments will demonstrate how and to what extent the students have achieved the learning outcomes.  This section should indicate the specific types of student work that will be assessed.  Feel free to include both formative and summative assessment methods.  Attach any examples of assessments or rubrics as an appendix, if available.
	Student Learning Outcome
	Suggested Assessment Methods

	1. Define and interpret common welding symbols in accordance with American Welding Society’s standard A2.4 found on fabrication drawings used in industrial welding applications.

	Sketching exercises with ongoing instructor evaluation, homework assignments, written exam, and class discussion.

	2. Describe and illustrate the shape and size of objects through the use of orthographic and pictorial views.    


	Sketching exercises with ongoing instructor evaluation, homework assignments, written exam, and class discussion.

	3. Sketch a drawing of a welded multi-part component with consideration for assembly sequence, production efficiency, weld optimization, and overall quality based on a specific application. 


	Sketching exercises with ongoing instructor evaluation, homework assignments, written exam, and class discussion.

	4. Describe the function and application of basic measuring and layout tools
	Lab exercises with ongoing instructor evaluation, homework assignments, written exam, and class discussion.

	5. Use basic fabrication techniques to complete a weldment project to include measuring, layout,  cutting, fitting, and welding techniques.


	Student project with ongoing instructor evaluation.


Please include a brief (1-2 paragraphs) narrative explanation that elaborates on the content of the table above. Include which assessments would be included in the student’s final grade and the recommended percentages.
The sketching exercises, written exam, classroom assignments and discussion, and homework assignments are used to assess a student’s understanding of how technical drawings, welding symbols, and fabrication techniques are used in industrial welding applications in accordance with the American Welding Society’s standard for welding symbols A2.4. Welding project is used to assess a student’s overall understanding of the fabrication process and evaluate their skills including basic layout, measuring, and utilization of various welding processes.
Grading:

Student Project – 40%
Sketching Exercises – 20%

Homework Assignments – 10%




Written Exam – 20%

Class Participation – 10%



A    94 – 100%
C+  77 – 79%
A- 90 – 93%

C    73 – 76%

B+  87 – 89%

C-   70 – 72%

B    83 – 86%

D    60 – 69%

B- 80 – 82%

F     <60%

3. Describe and explain recommended classroom methods or teaching approaches an instructor could use to facilitate student learning in this course.

Lectures and classroom discussions are used to connect theory and concepts of technical drawings, welding symbols, and fabrication practices to industrial welding applications.  Assistance with and critiques of classroom lab exercises, critiques of homework assignments, and the textbook reading are used to practice and reinforce the basic concepts of technical drawings, welding symbols, and fabrication practices.  Welding project will allow the student to demonstrate their fabrication skills including basic layout, measuring, and utilization of various welding processes.
4.  Link the course learning outcomes to the student’s larger educational experience at NCC.
Do the student learning outcomes for this course link to (select all that apply):

(   (A) General Education outcomes (complete section A below);

(   (B) program outcomes (complete section B below); 

(   or (C) they can stand alone and do not relate to A or B (go on to #6). 

Note: Some courses meet both General Education (A) and Program Outcomes (B).  If so, complete (A) & (B) below.

(A)  General Education outcomes (Check all that apply to this course. Add course learning outcomes next to the appropriate GE outcome. A complete list of GE core outcomes can be found in the addendum attached  and in the college catalog.)
	
	
	Knowledge of Arts, Cultures 
& the Natural World
	Student Learning Outcomes

	
	
	ARTS & HUMANITIES
	

	
	
	Students should understand both the creative process and how works of human imagination and thought from diverse cultures, places, and times express varieties of human experience.

	

	
	
	SOCIAL SCIENCE
	

	
	
	Students will demonstrate knowledge Societies and Institutions Over time (SIT) and the Scientific Study of Human Behavior (SSHB).

	

	
	
	SCIENCE
	

	
	
	Students will demonstrate a working knowledge of scientific principles and concepts and be able to apply them to daily situations.

	

	
	
	DIVERSITY AND GLOBAL AWARENESS
	

	
	
	Students will demonstrate an understanding of human diversity and an awareness of global issues through analysis of arts, histories, cultures,  geographies, economics, medicine, scientific data and/or institutions


	

	
	
	Intellectual and Practical Skills
	

	
	
	COMMUNICATION
	

	
	
	Students will present and support ideas in an organized and coherent manner consistent with the intended audience and purpose in both speaking and writing.


	

	
	
	COMPUTER LITERACY
	

	
	
	Students will use computer technology as a tool for communication and productivity both professionally and personally.
	

	
	
	INFORMATION LITERACY
	

	
	
	Students will demonstrate research skills in gathering, evaluating, and using information.


	

	
	
	QUANTITATIVE LITERACY
	

	
	
	Students will interpret and analyze quantitative data to solve problems.


	

	
	
	CRITICAL THINKING AND PROBLEM SOLVING
	

	
	
	Students will think critically and propose solutions to open-ended problems.
	


(B) Program outcomes – please list as printed in the current college catalog

If this course fulfills the requirements for a particular major or area of study, then indicate how each course outcome directly links with the program-level outcomes presented in the college catalog.  Using the table below, list the specific program-level outcomes next to each course learning outcome. Expand the table to accommodate the number of learning outcomes for the course.  
	Course learning outcome
	Program level outcome

	1, 2, 3, 4, 5
	Demonstrate an ability to work independently and collaboratively.

	5
	Demonstrate safe welding and thermal cutting practices.

	5
	Produce welds that consistently meet industry, American Welding Society (AWS) and pressure vessel standards.

	1, 2, 3
	Analyze and present data in an acceptable and standardized manner.

	3, 5
	Solve common weldability problems.

	1, 2, 3
	Demonstrate a basic framework of technical vocabulary and graphics interpretation.

	1, 2, 3, 4, 5
	Demonstrate observational, integrative, and synthetic skills.

	5
	Demonstrate the proper use and care of common welding equipment.

	5
	Apply basic defect prevention philosophy and techniques to achieving weld integrity.

	1, 4, 5
	Describe the key process elements and technology commonly found in industrial welding and cutting processes.


5. If this course is designated as a writing intensive course, complete this section.  If not, proceed to section 6.  

NOT APPLICABLE

To be granted a writing-intensive designation, a course must have the following characteristics:

· the course must have as one of its central stated outcomes the development of a student’s ability to communicate in writing within the course’s discipline;

· the majority of all assessed work should be in the form of a series of written assignments (not a collection of short-answer paragraphs) that produce at least twelve pages (three thousand words) of finished student work;

· at least half of the writing assessed should require the use and incorporation of appropriate source materials appropriately retrieved and documented;

· the writing in the course should show evidence of critical reading and critical thinking skills in sustained discourse appropriate to the student’s academic or professional field;

· the course plan or syllabus, statements of instructional method, and individual assignments should incorporate such writing development strategies as thesis development plans, office conferences, drafts and revisions to emphasize the process of writing as well as the product.

Describe the elements of the course that demonstrate how the characteristics listed above are going to be met.



NA
6. What instructional resources will be used? 
Include texts, lab manuals, study guides, software and all other required materials and supplies or library sources.
Student Equipment & Supplies


Textbook: Welding Principles and Applications, 7th edition, by Larry Jeffus, Delmar, Clifton Park, NY, 2012.  ISBN 978-1-1110-3917-2.

Tools:  Mechanical pencil (0.5 mm)

      Eraser (big one separate from pencil)


      Straight edge ruler (12” long graduated down to 1/32” for a portion)
Paper: 20 sheets of white 8.5” x 11” copy/printer paper for classroom and homework assignments.

Appendix A – Recommended Course Schedule

	Session
	
	Topics

	1
	LECTURE
	Basic drawing interpretation, types of views, types of lines, parts of a drawing, types of drawings.

Reading subjects in textbook: Basic technical drawing.

	
	LAB EXERCISE(S)
	Multi-View Drawings.

	
	HOMEWORK
	Interpret drawing views.

	2
	LECTURE
	Basic drawing interpretation, types of views, types of lines, parts of a drawing, types of drawings.

Reading subjects in textbook: Basic technical drawing.

	
	LAB EXERCISE(S)
	Multi-View Drawings

	
	HOMEWORK
	Interpret welding symbols.

	3
	LECTURE
	Review homework and drawings.  Basic welding symbols, parts of a welding symbol, symbols for fillet and groove welds, field weld, weld all around, application on drawings, interpretation of welding symbols from drawings. 

Reading subjects in textbook: Basic technical drawing.

	
	LAB EXERCISE(S)
	Multi-View Sketching

	
	HOMEWORK
	Calculate weld wire and man hours.

	4
	LECTURE
	Review homework.   Fabrication and measuring tools.

Reading subjects in textbook: Basic technical drawing.

	
	LAB EXERCISE(S)
	Multi-View Sketching

	
	HOMEWORK
	Multi-View Sketching

	5
	LECTURE
	Welding symbol interpretation.  

	
	LAB EXERCISE(S)
	Student Fabrication Project Drawings.

	
	HOMEWORK
	Start work on final drawing project.

	6
	LECTURE
	Welding symbol interpretation.  Planning fabrication from a drawing; material take off, estimating weld wire, building sequence, sub-contract services, tooling/equipment needs, man hours.

	
	LAB EXERCISE(S)
	Drawings for Student Fabrication project.

	
	HOMEWORK
	Drawings for Student Fabrication project.

	7
	LECTURE
	LECTURE: Discuss and work on final drawing project.

	
	LAB EXERCISE(S)
	Drawings for Student Fabrication project.

	
	HOMEWORK
	Drawings for Student Fabrication project.

	8
	LECTURE
	Fabrication, fixturing and production.  Review final drawing project requirements.

	
	LAB EXERCISE(S)
	Drawings for Student Fabrication project.

	
	HOMEWORK
	Drawings for Student Fabrication project.

	9
	LECTURE
	Review fabrication plans.  Lecture on material preparation methods.

	
	LAB EXERCISE(S)
	Drawings for Student Fabrication project.

	
	HOMEWORK
	Complete drawings for Student Fabrication Project.

	10
	LECTURE
	Fabrication plan, assembly sequence, material, tools, welding processes, and cost..

	
	LAB EXERCISE(S)
	Student Fabrication Project

	11
	LAB EXERCISE(S)
	Student Fabrication Project

	12
	LAB EXERCISE(S)
	Student Fabrication Project

	13
	LAB EXERCISE(S)
	Student Fabrication Project

	14
	LAB EXERCISE(S)
	Student Fabrication Project

	15
	LECTURE
	LECTURE: Review for Final Exam.

	
	LAB EXERCISE(S)
	Complete Student Fabrication Project.

	
	HOMEWORK
	Review for Final Exam.

	16
	
	FINAL EXAM 


General Education


Foundational Course Categories





Intellectual & Practical Skills


___	Communication


___	Computer Literacy  (C)


___	Information Literacy


___	Quantitative Literacy (QL)


___	Writing Intensive  (WI)


___	Critical Thinking and 


	   Problem Solving





Knowledge of Arts, Cultures and the Natural World


___	AH   Arts & Humanities


___	SCI   Science


___	SIT   Societies & 


	        Institutions over Time


___	SSHB   Scientific Study of 


              Human Behavior


___	D   Diversity and Global


	       Awareness





Honors Section Available


___   Yes 


_X_    No










