TOPIC: Drafting Careers (Unit 1 Mechanical Drawing)


Key Learning:

                                                     Unit Essential Question







TOPIC:  Freehand Sketching  (Unit 2 Mechanical Drawing)


Key Learning:

                                                     Unit Essential Question







TOPIC:  Drafting Equipment (Unit 3 Mechanical Drawing)


Key Learning:

                                                     Unit Essential Question








TOPIC: Basic Drafting Techniques (Unit 4 Mechanical Drawing)


Key Learning:

                                                     Unit Essential Question






1.1,1.2,1.4,1.6, 3.7,3.8 4.2A,B,C 4.8A  8.3 11.2

TOPIC:  Geometry for drafting (Unit 5 Mechanical Drawing)


Key Learning:

                                                     Unit Essential Question









TOPIC Multiview Drawing  (Unit 6 Mechanical Drawing)


Key Learning:

                                                     Unit Essential Question







TOPIC:  


Key Learning:

                                                     Unit Essential Question







Students will be familiar with career opportunities in drafting/engineering   Students will also understand what skills are needed to acquire and retain a job.





What skills and knowledge are needed for a career in Drafting





CONCEPT:  Board and Computer Aided Drafting





CONCEPT: Drafting Careers





CONCEPT: Drafting and its role in engineering.





Lesson Essential Questions:





-What are the advantages of CAD over traditional -board drafting?


- What are the major uses of board drafting in industry today?


- What is the advantage of solid modeling over two- dimensional drafting?





Lesson Essential Questions:





- What are the main Drafting career clusters?


- Compare and contrast Engineering, Architecture,


Mechanical Design, and Technical Illustration.


- What are the skills required for a Drafting career you may be interested in?





Lesson Essential Questions:  





- Why are drafting skills -required in engineering careers? 


-What is the relationship between drafting careers and the rest of the engineering career field?


- What types of jobs are available in engineering?


-What training is necessary for an engineering career?





Vocabulary:


Board Drafting


CAD/CAM


CMI


CNC


Product Testing


Plan Extraction





Vocabulary:


Career


Employability


Long- term goals


Short - term goals


Entrepreneur


Right to know laws








Vocabulary:


Designer 


Drafting Technician


Architectural Drafter


Technical Illustrator


 Rapid Prototyping


Certification








Additional Info:  Use the “Table 1-1 Basic Drafting Jobs” handout for definitions and terms.


Pa. Standards 1.1,1.2,1.4,1.6, 3.7,3.8 4.2A,B,C 4.8A  8.3 11.2





Additional Info: 





Students will understand the applications of sketching in design and industry to solve technological problems.





What tools, techniques and skills are needed for idea - generation in industry?





CONCEPT:  Board and CAD drawing techniques





CONCEPT: Sketching - types and applications Industry





CONCEPT:   Aspects of design in industry 





Lesson Essential Questions:


-What materials are needed for sketching ?


- Compare and contrast types of sketches prepared on board and CAD.


-What sketching aids can be used to increase accuracy?


-What size and type of lettering used in sketching? 


- What CAD commands are used to generate a sketch?





Lesson Essential Questions:





- What are the reasons for developing sketches?


- What are the advantages of multiview sketches?


- How are pictorial sketches classified?


-How does one apply proportion to a sketch?





Lesson Essential Questions:  





-What are the three basic aspects of design?


- How does personal creativity enter into the design process?


- How do concurrent and traditional design processes differ?





Vocabulary:


SKETCH command, Gothic, cavalier, cabinet,


Centerline, arc, circle, radius, isometric grid, refined, presentation, temporary, permanent





Vocabulary: Point, line, surface, plane, texture, orthographic projection, glass box, oblique, isometric, perspective, proportion, dimensioning








Vocabulary:


Aesthetic design, creativity, concurrent engineering, ideation, refinement, functional design





Additional Info:  Standards ANSI Y14.2M Line conventions and lettering, ANSI Y14.4M Pictorial 


drawing , ANSI Y14.38 Abbreviations and Acronyms,  ISO-3098/1 Technical Drawing Lettering


Pa. Standards1.1,1.2,1.4,1.6, 3.7,3.8 4.2A,B,C 4.8A  8.3 11.2





Additional Info: Have students read chapter 2 and respond to questions on chapter review.





Students will be able to identify various types of tools and equipment used in drafting as well as explaining functions of each component.





How are the tools of mechanical drawing applied to develop an engineering drawing?





CONCEPT: CAD Equipment





CONCEPT: Board Drafting Equipment





CONCEPT: Drafting Principals





Lesson Essential Questions:


What components make up a CAD workstation?


- What are the 3 types of CAD software?


-What safety/health hazards are involved in the CAD equipment use.


-  How is the field of ergonomics applied to CAD?








Lesson Essential Questions:  





- Compare and contrast the tools and operations of today and the past.


-What are the materials used in modern drafting tools.


- How has Computer- Aided-Drafting impacted the engineering field?





Lesson Essential Questions:


- What are the typical tools used in board drafting?


- How are drafting desks and furniture sized?


- Compare and contrast the use of T-Squares and drafting machines.  


- What are the common types of drafting media?


- How are drafting instruments classified?


- What are the applications drafting pencils and technical pens?


-What are the 4 common scales used in drafting?





 Vocabulary:


Hardware, CPU, Monitor resolution, Input, Mouse, Plotter, Software, Ergonomics,  MSD Carpal Tunnel Syndrome, Tennis Elbow.








Vocabulary: Drawing Board, T-Square Parallel Rule, Elbow Drafting Machine, Triangles, Irregular Curves, Templates,


Vellum, Polyester Drafting Film, Compass, Dividers, Beam Compass, Graphite,  Scales-(Architect’s, Mechanical Engineers, Civil Engineers, Metric.)





Vocabulary:


CAD, CADD, Software, Instruments





Additional Info:  ANSI Y14.1 Decimal Inch Sheets, ANSI 14.1M Metric Drawing Sheet, ISO/10164-11 Information Technology, ISO-5455 Technical Drawing Scales


Pa. Standards 1.1,1.2,1.4,1.6, 3.7,3.8 4.2A,B,C 4.8A  8.3 11.2





Additional Info: Have students complete- practice /manipulation worksheets..





Students will be able to use basic drafting tools and equipment properly and efficiently to produce technical drawings.





How are technical drawings developed and applied within  industry?





CONCEPT: CAD Techniques





CONCEPT: Drafting Tools /Skill Development	





CONCEPT:  Drawing Sheet Preparation





Lesson Essential Questions:





-What steps are involved in the set up of a new CAD drawing?


-What 3 common units are used in AUTOCAD?


-What is the purpose of the Limits command?


-What are 4 common properties are to be used when creating layers?


-Which commands are most useful when creating lines?


-How is the use of SNAP and GRID applied to drawing layout?


-Which tools are used to edit lines?


-What is the purpose of VIEWPORTS in the printing of a drawing?




















Lesson Essential Questions:





- What are the major drafting  imaging devices?


-How does pencil and ink grades relate to the Alphabet of lines?


- Describe the use of pencil/pen and triangles in line development.


-How are dividers set to transfer size and shape? 


 How is the compass to be sharpened, set and applied to create line work?


List common types of bow instruments and their applications.


 


 








Lesson Essential Questions:  





-What determines sheet media used?


- What information is required in a sheet layout?


- What are common size sheet layouts?


- How are drafting sheets set up?


-Compare the use of metric to customary U.S. drafting sheets? 





Vocabulary:


Lead pointer, Lead holder,


Technical pen, Center lines, Hidden lines, Bow-


instruments, Erasing shield, Irregular curve, triangles





Vocabulary:


ANSI, ISO, Title block, Sheet layouts, Reference zones, Revision History blocks, Application blocks








Vocabulary:


Template, Model Space, Paper Space, Unit, Limits,


 Layer, Line-type, Polar Coordinates, Poly-line, Snap, Grid, Undo, DTEXT, Plot, View-port.





Additional Info: Pa Standards.  1.1,1.2,1.4,1.6, 3.7,3.8 4.2A,B,C 4.8A  8.3 11.2





Additional Info:  Have students develop both board and CAD drawings utilizing drafting techniques.





Students will understand, identify and describe various geometric shapes and constructions used by drafters.





Which are the various geometric shapes and constructions to be used in drafting?


which are  to be used in drafting?





CONCEPT:  CAD techniques





CONCEPT: Board drafting techniques





CONCEPT: Geometry and Constructions





Lesson Essential Questions:





- Compare and contrast use of CAD and board techniques for geometric constructions.


-How are OBJECT SNAPS used to create geometry?


- What DRAW commands are needed for polygons?


- How are EDIT commands used in the creation of geometry?


-What commands are used to enlarge or reduce a geometric drawing?





Lesson Essential Questions:





- What instruments are used in geometric construction?


- How are scales used in dividing lines into equal parts?


- How are tangencies checked on circular forms?


- Which types of triangles are used to create polygons? 


-What are the 4 methods of creating an ellipse?





Lesson Essential Questions:  





- What is the study of the size and shape of things?


- What are illustrations  made up of individual lines and points drawn to proper relationships to one and other?


- What role does geometry play in the solution of engineering problems?








Vocabulary:


Intersect, Perpendicular, Parallel. Bisect, Polygon, Triangle, Isosceles, Equilateral, Right triangle, Hypotenuse, Scalene, Tangent, Ogee curve, Inscribed, Circumscribed, Pentagon, Regular polygon, Octagon, Ellipse Trammel








Vocabulary:


Object Snap, Midpoint, Nearest, Endpoint, Center, 


Intersection, Quadrant, Perpendicular, Tangent, Divide, Polygon, Scale,


Zoom











Vocabulary:


Geometry, Pythagorean theorem, Geometric construction, Vertex








Additional Info: Pa Standards. 1.1,1.2,1.4,1.6, 3.7,3.8 4.2A,B,C 4.8A  8.3 11.2





Additional Info:  Students will solve problems applying geometric constructions with both Board and CAD techniques.





Student will explain the relationship of orthographic projection to multiview drawing.


 Develop multiview drawings from initial idea to a finished drawing using board and CAD techniques.





How are 3 dimensional objects described using only a 2 dimensional media (paper)? 





CONCEPT:  CAD techniques





CONCEPT:  Board drafting techniques.





CONCEPT:  Drafting Principals





Lesson Essential Questions:





- What line types are used when creating 3 view constructions?


-How many layers are minimal for making multiview drawings.


-Which modify-commands, can be useful in view creation?


-What advantages can be realized in the creation of a 


Solid model?








Lesson Essential Questions:





-What determines the number and placement of views?


-Which objects only require 2 views?


-What techniques are to be used in the layout of a mutiview drawing?











Lesson Essential Questions:  





- What are considered normal views of an object?


- Which are the common angles of projection?


- How many sides does the “glass box” show?


-What factors determine spacing of views?





Vocabulary:


Layer, Ortho, Offset, Line,


Line segment, Ray, Solid model, Cartesian coordinates,


Box, Wedge, Sphere, Cone,


Torus, Cylinder, Render.











Vocabulary:


View placement, Construction line, Projection, Lost edge, Runout, Miter line, Projection arc, Scaling.











Vocabulary:


Visualization, Implementation,


Multiview drawing, Normal Views, Top view-Front view,


Right side view, Orthographic


Projection, First-angle projection, Third-angle projection-The glass box,


 








Additional Info: Pa Standards. 1.1,1.2,1.4,1.6, 3.7,3.8 4.2A,B,C 4.8A  8.3 11.2





Additional Info:  Have students develop various solutions for orientation of 3 dimensional shapes


in multiview drawing format in both Board and CAD applications.

















CONCEPT:  





CONCEPT: 





CONCEPT:  t 





Lesson Essential Questions:











Lesson Essential Questions:











Lesson Essential Questions:  














Vocabulary:








Vocabulary:








Vocabulary:











 








