Manufacturing Engineering Technology, Grade 11, College Preparation, TMJ3C

Manufacturing Engineering Technology, (TMJ3C)

Grade 11, College Preparation

This course focuses on design principles; electronic, pneumatic, and hydraulic control systems;

and traditional and advanced manufacturing processes. Students will solve problems and make

the critical decisions necessary to develop efficient production systems. They will also study the

broad range of career opportunities available in the manufacturing sector and their educational

requirements, and will research the scope of the manufacturing industry and the impact of its

products on individuals, 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 appropriate materials and processes to produce products to meet human needs and wants;

	TFV.03 ( describe the production process required to develop a product;

	TFV.04 ( evaluate the types of control systems used in production processes and products.

	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 destructive and non-destructive tests to evaluate material choice;

	TF2.02 – evaluate material properties using computers and report the results;

	TF2.03 – investigate and evaluate the following materials before choosing the most appropriate materials for a product: metals (ferrous and non-ferrous), polymers (e.g., natural – wood, cellulose; synthetic – plastics), ceramics (e.g., clay, glass, oxides, cement, carbides), composites (e.g., filler, particle, laminate, flake, fibre), and natural materials;

	TF2.04 – describe the conditioning processes that change a material’s physical and mechanical characteristics and properties;

	TF2.05 – explain the three methods of conditioning materials: thermal conditioning, chemical conditioning, and mechanical conditioning;

	TF2.06 – identify semiconductor devices, numeric controls, digital electronic devices, pneumatic and hydraulic devices and controls, and electrochemical devices, and describe how they are used in the production process.

	Skills and Processes

	Overall Expectations

	SPV.01 ( effectively plan, organize, direct, and control various manufacturing activities;

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

	SPV.03 ( operate a manufacturing system and analyse the efficiency of the system;

	SPV.04 ( use effective techniques to model and communicate product ideas, materials, and specifications;

	SPV.05 ( use mathematical and language skills effectively and apply technological systems and scientific principles to design material processing and management systems.

	Organizational Skills

	SP1.01 – develop systems for production, marketing, personnel, and financial control;

	SP1.02 – use computers to help develop, operate, and control systems;

	SP1.03 – apply the concepts of work flow, products per period of time, and defect rate when analysing and testing the efficiency of a production line; SP1.04 – use appropriate techniques to sketch solutions to scale showing orthographic and isometric views;

	SP1.05 – use appropriate techniques to mock up or model potential solutions to challenges;

	SP1.06 – select and use appropriate software in the development of marketing strategies.

	Technology and Production Skills

	SP2.01 – use a wide variety of appropriate hand and machine tool skills in the assembly or fabrication of a product or manufacturing process;

	SP2.02 – choose the most appropriate production method by conducting a test run in the manufacture of a product or process;

	SP2.03 – analyse and explain the results of producing products in a particular manufacturing process;

	SP2.04 – modify particular operations and tooling to improve the manufacturing process.

	Quality Control Skills

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

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

	SP3.03 – use quality control methods such as statistical process control to monitor the efficiency of manufacturing processes, and record results using spreadsheets.

	Communication Skills

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

	SP4.02 – use detailed working drawings and assembly drawings to depict the components of the product or process; 

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

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

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

	SP4.06 – develop engineering reports that communicate the specifics of the product or process;

	SP4.07 – prepare and present effective oral reports on the product or process.

	Interdisciplinary Applications

	SP5.01 – explain the technological systems approach and how it relates to manufacturing: inputs (materials, labour, capital), processes (material processing), and outputs (for industry or the consumer market);

	SP5.02 – apply mathematical skills in spreadsheet analysis to measure to close tolerances machining speeds and production rates per unit of time and to control inventory, costs, quality, and sampling;

	SP5.03 – explain how science or scientific principles or practices apply to material selection and specifications, energy consumption, worker fatigue, material processing, and the design of ergonomically appropriate products that accommodate the human form;

	SP5.04 – use appropriate language in flow charts, operation and inspections charts, job descriptions, formal presentations, bills of material, and lists of tooling requirements or materials for quality control programs.

	Impact and Consequences

	Overall Expectations

	ICV.01 ( demonstrate an ability to make informed decisions concerning the social, economic, and environmental consequences and impact of the manufacturing sector;

	ICV.02 ( demonstrate the exemplary practices that are essential to safe work environments and practices;

	ICV.03 ( identify the role of health and safety legislation in manufacturing technology programs in schools and in the manufacturing sector;

	ICV.04 ( describe the career opportunities in manufacturing engineering.

	Impacts

	IC1.01 – describe the social and economic consequences of manufacturing activity for individuals and for society;

	IC1.02 – describe the impact of manufacturing activity on the environment and identify a variety of materials, processes, and waste management methods to minimize negative impact.

	Safety and Legislation

	IC2.01 – apply safe work practices in performing manufacturing-related processes;

	IC2.02 – identify potential hazards in their workplace by conducting safety audits and inspections;

	IC2.03 – describe specific components of the Occupational Health and Safety Act and the actions required on their part to adhere to the act;

	IC2.04 – describe the Workplace Hazardous Materials Information System (WHMIS ) and explain the importance of consulting material safety data sheets (MSDS) whenever appropriate;

	IC2.05 – recognize the meaning of the hazard labels associated with WHMIS.

	Education, Training, and Career Opportunities

	IC3.01 – describe the scope of career opportunities within the manufacturing sector;

	IC3.02 – identify the specific educational and training requirements necessary for careers in the manufacturing sector;

	IC3.03 – describe career programs such as cooperative education and the Ontario Youth Apprenticeship Program (OYAP);

	IC3.04 – distinguish among the careers of technician, technologist, and engineer and identify the education required for each.
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