Manufacturing Technology, Grade 11, Workplace Preparation, TMJ3E

Manufacturing Technology, (TMJ3E)

Grade 11,Workplace Preparation

This course helps familiarize students with the broad range of career opportunities within the

manufacturing sector. Students will acquire design and fabrication skills using a variety of

materials, tools, equipment, and processes, and will construct products that adhere to design

specifications and meet quality control standards. In addition to developing employability and

technical skills, students will develop an understanding of the impact of the manufacturing

sector on consumers, society, and the environment.

Prerequisite: None
	The Ontario Curriculum

	Theory and Foundation

	Overall Expectations

	TFV.01 ( apply the design process to develop solutions, products, processes, or services in response to challenges or problems in manufacturing technology;

	TFV.02 ( identify the physical and mechanical characteristics of the materials and processes required to produce a product or process;

	TFV.03 ( explain the four material conversions: separation of materials (e.g., cutting), addition of materials (e.g., welding), contour changes of materials (e.g., forming), and internal changes of materials (e.g., heat treatment to harden, anneal, normalize).

	The Design Process

	TF1.01 – explain how a human need or want can be met through a new or improved product;

	TF1.02 – apply the following steps of the design process to solve a variety of manufacturing technology challenges or problems: 

· identify what has to be accomplished (the problem); 

· gather and record information, and establish a plan of procedures; 

· brainstorm a list of as many solutions as possible; 

· identify the resources required for each suggested solution, and compare each solution to the design criteria, refining and modifying it as required; 

· evaluate the solutions (e.g., by testing, modelling, and documenting results) and choose the best one; 

· produce presentation and working drawings, sketches, graphics, mathematical and physical models, or a prototype of the best solution; 

· evaluate the prototype and determine the resources, including computer applications, required to produce it; 

· communicate the solution, using one or more of the following: final drawings, graphs, charts, sketches, technical reports, electronic presentations, flow charts, mock-ups, models, prototypes, and so on; 

· obtain feedback on the final solution and repeat the design process if necessary to refine or improve the solution.

	Materials and Production Processes

	TF2.01 – identify the physical, mechanical, thermal, chemical, electrical, magnetic, optical, and acoustical properties of materials;

	TF2.02 – describe the following physical properties of materials: appearance, density, moisture, content, porosity, size, surface texture, weight;

	TF2.03 – describe the following mechanical properties of materials: brittleness, compression, ductility, elasticity, fatigue, hardness, impact, plasticity, shear, torsion, tensility;

	TF2.04 – explain the following material conversions: the separation process (converting a material’s size and shape by removing excess material), the addition process (combining materials to achieve enhanced qualities such as in alloys), the process of making changes to contours (assembling materials by such means as gluing, mixing, fastening, bonding, and welding), the process of making internal changes (thermal, chemical, or mechanical conditioning);

	TF2.05 – identify the factors that affect material selection;

	TF2.06 – describe the different forms and characteristics of wood and wood composites, metals and alloys, plastics, earth materials, and composites;

	TF2.07 – describe the advantages of using a variety of materials, such as different species of woods, metals and alloys, plastics, earth materials, and composite materials.

	Skills and Processes

	Overall Expectations

	SPV.01 ( function effectively as individuals and as members of a cooperative team to produce a product;

	SPV.02 ( use current technology and production skills in the development of a product;

	SPV.03 ( identify and choose the most appropriate power and control systems to develop a product;

	SPV.04 ( communicate project ideas effectively using engineering drawings and reports;

	SPV.05 ( use mathematical and language skills effectively and apply technological systems and scientific principles to construct products that adhere to design specifications and meet quality control standards.

	Organizational Skills

	SP1.01 – use effective brainstorming techniques to develop the best solution to a manufacturing challenge;

	SP1.02 – use appropriate techniques to sketch solutions to scale showing orthographic and isometric views;

	SP1.03 – use appropriate techniques to model and communicate product ideas, materials, and specifications;

	SP1.04 – develop an operational plan for drawing procedures and production methods.

	Technology and Production Skills

	SP2.01 – determine and convert drawing dimensions from metric units to imperial units, from imperial units to metric units, and from fractions to decimals so that the information corresponds to the demands of the particular manufacturing product or process;

	SP2.02 – solve problems involving geometric calculations and algebraic equations; calculate perimeters, volumes, and area; and consult charts, tables, and reference books to determine the best manufacturing process;

	SP2.03 – use the most appropriate material for a particular product by considering the intended use, customer specifications, quality control processes, and the environment that the product will be subjected to;

	SP2.04 – explain the principles of dimensional metrology (precision measurement methods) and apply them to manufacturing processes;

	SP2.05 – identify and use appropriate bench work techniques to lay out, fit, and assemble work pieces;

	SP2.06 – read and interpret engineering drawings, visualize three-dimensional objects, sectionalize the drawings, and convert drawing dimensions;

	SP2.07 – identify the appropriate machine or hand tools for specific tasks and then use them correctly and safely;

	SP2.08 – maintain in good working order the machines and hand tools used in the production process;

	SP2.09 – identify appropriate storage requirements for machine and hand tools used in the production process;

	SP2.10 – use effectively a variety of power and control systems (e.g., pneumatic, hydraulic, and mechanical);

	SP2.11 – program and use numerical control (NC) and computer numerical control (CNC) equipment.

	Quality Control Skills 

	SP3.01 – use a number of quality control processes when making products; 

	SP3.02 – design and use inventory and production control systems;

	SP3.03 – use quality control methods (e.g., statistical process control) correctly and monitor the efficiency of the process using tools such as spreadsheets.

	Communication Skills 

	SP4.01 – produce process control charts that clearly outline the stages of the production process;

	SP4.02 – prepare detailed working drawings and assembly drawings that depict the components of a product or process;

	SP4.03 – develop a bill of material that indicates the specifications and quantity of a particular part of a product or process;

	SP4.04 – conduct an accurate cost analysis of the final product or process;

	SP4.05 – develop effective engineering drawings using a computer-aided drawing program;

	SP4.06 – produce effective oral and written reports on the product or process.

	Interdisciplinary Applications

	SP5.01 – apply mathematics (including algebra, geometry, and trigonometry) to work with integers, to order operations, to work with decimals and fractions, to make percent/decimal/fraction conversions, and to make imperial and metric conversions – all within the context of manufacturing design and production;

	SP5.02 – apply scientific principles related to such areas as properties and states of matter, energy, force, Newton’s laws of motion, simple machines, mechanical advantage, and basic electrical theory – all within the context of manufacturing design and production;

	SP5.03 – use appropriate language in technical manuals, reports, and presentations.

	Impact and Consequences

	Overall Expectations

	ICV.01 ( explain the environmental impact of using particular materials and processes when making products;

	ICV.02 ( identify pertinent legislation and practices related to safety;

	ICV.03 ( describe the career opportunities available in the manufacturing sector immediately on graduation;

	ICV.04 ( identify the employability skills required to be successful in the workplace;

	ICV.05 ( effectively implement safe work practices in the workplace. 

	Impacts

	IC1.01 – explain the importance of the proper disposal of waste products;

	IC1.02 – explain the benefits of using environmentally friendly products in the manufacturing process.

	Safety and Legislation

	IC2.01 – implement safe work practices (e.g., correct machine set-up, operational safety procedures) when performing tasks in the manufacturing process;

	IC2.02 – use all required protective clothing and gear (e.g., for eye, ear, hand, head, foot, and respiratory protection);

	IC2.03 – identify the specific components of the Occupational Health and Safety Act (OHSA) that relate to a manufacturing technology program;

	IC2.04 – use material safety data sheets (MSDS) from the Workplace Hazardous Materials Information System (WHMIS) when handling materials. 

	Education, Training, and Career Opportunities

	IC3.01 – identify apprenticeship and training opportunities available in the manufacturing sector prior to or immediately following graduation, as well as their admission and training requirements;

	IC3.02 – explain the important role that employability skills play in achieving success in the workplace.
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