Manufacturing Technology, Grade 12, Workplace Preparation, TMJ4E

Manufacturing Technology, (TMJ4E)

Grade 12,Workplace Preparation
This course focuses on drafting and design, machining, welding, computer numerical control

(CNC), computer-assisted machining (CAM), motor control, hydraulic control, pneumatic

control, and computer control. Students will use sophisticated design and manufacturing

systems to design and fabricate tooling, to program CNC equipment, and to design and build

solutions to technological challenges in manufacturing.

Prerequisite: Manufacturing Technology, Grade 11,Workplace Preparation
	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 ( interpret engineering drawings, specifications, and related materials when determining and planning a manufacturing process;

	TFV.03 ( identify the tools, materials, processes, and technical concepts involved in the manufacture of a product or the development of a production process.

	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 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;

	TF1.03 – interpret and work with engineering drawings, appropriate reference materials, conversion charts and tables, and material- and product-related specifications when determining and planning a manufacturing process.

	Materials and Production Processes

	TF2.01 – analyse the properties of materials in terms of functionality, cost effectiveness, customer expectations, and availability;

	TF2.02 – select tools, machinery, materials, and processes that best accommodate production runs;

	TF2.03 – describe the factors that affect material selection, including the properties of the material, the projected applications for the material, and the forces that will be exerted on the material.

	Skills and Processes

	Overall Expectations

	SPV.01 ( work as effective members of a team;

	SPV.02 ( use current technology and a variety of manufacturing processes to meet product specifications;

	SPV.03 ( produce products or services that adhere to quality control standards;

	SPV.04 ( use effective communication techniques to work with others and to communicate product ideas, materials, and specifications;

	SPV.05 ( use mathematical and language skills effectively and apply technological systems and scientific principles to design and fabricate tooling and to build solutions to a variety of manufacturing challenges.

	Organizational Skills

	SP1.01 – demonstrate the following skills: accepting responsibility, delegating tasks when appropriate, using effective communication and conflict resolution skills and effective time management and goal-setting techniques;

	SP1.02 – develop bills of material and plans of operation to communicate satisfactorily the production materials used and the methods and order of operations.

	Technology and Production Skills

	SP2.01 – use the following processes effectively: casting and moulding, conditioning (e.g., metal treatment), coating and plating, separating (e.g., cutting), forming, assembling, and finishing;

	SP2.02 – program and use numerical control (NC) and computer numerical control (CNC) equipment;

	SP2.03 – use current technology and production skills safely in the development of a product or process (e.g., saws, drills, lathes, mills, planers, jointers, grinders, NC, CNC);

	SP2.04 – lay out patterns to minimize waste of materials;

	SP2.05 – identify, select, and use the most appropriate tools, machines, and processes when fabricating a product or process;

	SP2.06 – maintain in good order machines and hand tools used in the production process;

	SP2.07 – design and produce appropriate storage systems for hand and machine tools;

	SP2.08 – modify and adapt machine tools safely to allow for a variety of uses;

	SP2.09 – install the power and control systems required by project specifications.

	Quality Control Skills

	SP3.01 – inspect incoming materials, monitor production processes, and inspect finished products;

	SP3.02 – select and use measurement instruments and checking devices to ensure accuracy

	SP3.03 – conduct a final inspection process and report thoroughly on the attributes of the product with reference to industry standards;

	SP3.04 – design and use inventory and production control systems;

	SP3.05 – explain the data from statistical process control (SPC) systems and adjust the production process accordingly.

	Communication Skills

	SP4.01 – communicate product specifications effectively through engineering drawings;

	SP4.02 – create and interpret detailed working drawings using computer-assisted design programs (CAD) and computer-assisted machining programs (CAM);

	SP4.03 – communicate clearly to identify order of operations; availability of tools, parts, and equipment; scheduling requirements; and other information needed to plan and prepare for the fabrication process;

	SP4.04 – develop and present effective written and oral reports on products and production methods;

	SP4.05 – produce appropriate production flow charts for managing product design and fabrication.

	Interdisciplinary Applications

	SP5.01 – demonstrate an ability, in the context of manufacturing design and production, to perform geometric calculations and functions; to calculate perimeters, areas, and volumes; to convert drawing dimensions from metric to imperial units of measurement; and to interpret and use charts and tables effectively.

	Impact and Consequences

	Overall Expectations

	ICV.01 ( evaluate any negative environmental impact of specific products and processes and recommend alternative methods and materials to reduce the impact;

	ICV.02 ( develop and conduct safety audits and inspections of the school manufacturing facility and implement a plan to address any deficiencies;

	ICV.03 ( describe the Occupational Health and Safety Act (OHSA) and identify its implications for the school manufacturing facility and for their workplace;

	ICV.04 ( identify the career opportunities available through apprenticeships or other training programs and assess their own aptitude for such opportunities;

	ICV.05 ( demonstrate the employability skills required for success in the workplace.

	Impacts

	IC1.01 – evaluate any negative impact of the manufacturing process on the environment and suggest environmentally friendly alternatives that could be substituted for existing materials or manufacturing methods;

	IC1.02 – recommend an effective process for collecting and recycling materials and fluids;

	IC1.03 – handle waste products effectively and be able to implement an emergency action plan in the event of a minor spill.

	Safety and Legislation

	IC2.01 – use safe work practices in the manufacturing program;

	IC2.02 – demonstrate good housekeeping practices in the work environment by cleaning up spills and leaks, keeping areas clean and clear of obstructions, and sorting tools and equipment so that the potential for an accident or injury is minimized;

	IC2.03 – develop comprehensive safety checklists for machine tools and operations;

	IC2.04 – use all required protective clothing and gear (e.g., eye, ear, hand, head, foot, and respiratory protectors);

	IC2.05 – identify components of the Occupational Health and Safety Act (OHSA) that relate to specific machine tools and operations used in the school manufacturing facility.

	Education, Training, and Career Opportunities

	IC3.01 – identify the wide range of career opportunities available in the manufacturing sector;

	IC3.02 – identify the training required to enter apprenticeships for different careers in the manufacturing sector;

	IC3.03 – describe the employability skills identified by the Conference Board of Canada. 
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