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Job Title:  Mechanical Engineering Lab Instructor – Materials  

Department:  Mechanical and Mechatronics Engineering 

Reports To:  Design Engineer 

Jobs Reporting: None 

Salary Grade: USG 9-10 

Effective Date: December 2022 

 

Primary Purpose 

The “Mechanical Engineering Lab Instructor – Materials” is a key educator and resource for the 
undergraduate students in within the Department of Mechanical and Mechatronics Engineering. The 
Mechanical Engineering Lab Instructor – Materials provides instruction, guidance, and technical 
assistance for courses with labs in materials engineering, and is responsible for ensuring safe lab 
practices are taught and maintained at all times. In particular, the incumbent will be the primary materials 
science and manufacturing instructor in the program and must be experienced in experienced in a 
mechanical testing, materials characterization (optical microscopy), and manufacturing labs at a minimum. 
The Mechanical Engineering Lab Instructor – Materials should have comprehensive theoretical and 
practical knowledge of Mechanical testing, properties, strengthening of materials, manufacturing process 
of materials, and structure-properties relationship of materials, and fabrication techniques along with other 
common technical areas found in the mechanical and mechatronics engineering curricula.  
The Mechanical Engineering Lab Instructor – Materials is responsible for the operation of several 
laboratory spaces offering materials engineering courses and acts as the primary mentor to the 
associated Teaching Assistants 
 

Key Accountabilities 
 

Provide instructional support and mentoring to students in all materials engineering laboratory 
courses: 
• Present theory and concepts to students pertaining to laboratory experiments 
• Demonstrate safe laboratory practices and ensure safety protocols are maintained 
• Demonstrate all laboratory experiments in all assigned materials engineering courses with labs 
• Present and develop information for students concerning laboratory safety 
• Prepare and modify laboratory manuals and procedures as needed 
• Apply pedagogical expertise to continuously improve lab course structure and content; this may 

include independent and significant modification or redesign of lab material in addition to 
development of innovative material for new or existing courses 

• Collaborate with academic counterparts of lab courses to synchronize the presentation of material 
• Enrich the student experience of the lab component through the development of multi-media 

instructional aids such as videos, demonstrations, web content, etc. 
• Resolve student/lab issues such as attendance and special situations 

Management of the materials engineering teaching assistants: 

• Manage laboratory teaching assistants with regard to lab schedules and procedures 

• Train teaching assistants in the safe and proper usage of lab equipment and software 

• Participate in the selection of teaching assistants and in their performance evaluations 

• Assume an active leadership role in the mentorship and development of teaching assistants 
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Lab operations of materials undergraduate labs 

• Prepare and maintain lab experiments and equipment for scheduled lab times 

•  Lead in and provide assistance in the design, development and fabrication of complex laboratory 
experiments 

• Participate in keeping the labs and experiments current with new technology 

• Responsible for setup and maintenance of equipment per manufacturers’ design specifications 

• Maintain lab spaces in accordance with University health and safety standards 

• Maintain current First Aid certification and act as first point of contact for incident 

• Ensures the daily operational capability of the materials engineering labs  

• Identifies all hazards associated with use and manipulation of materials labs;  

• Controls risks associated with the identified hazards and reports exposures or spills to the Safety 
Office and follows emergency procedures;  

• Monitors and updates the materials labs equipment inventory;  

• Monitors performance to ensure adequate quality control and arranges maintenance of technical 
equipment/software;  

• Oversees teaching inventory, researches and recommends purchases to keep current with evolving 
technology;  

•  Ensures proper disposal of all materials in accordance with waste procedures for handling 
hazardous materials;  

• Provides technical support for the purchase of new laboratory equipment and makes 
recommendations for replacement of outmoded laboratory equipment;  

• Develops lab and safety procedures and ensures that the facility functions according to all 
applicable safety rules and regulations;  

•  Identifies areas where facility upgrades are necessary and provides cost estimates for 
implementing improvements;  

• Recommends and implements approved upgrades and improvements to lab facilities and practices. 

Other duties 

• Attends lab planning and review sessions; 

• Maintains an awareness of current innovations in the area of materials engineering, and, where 
feasible, incorporates them into the laboratory curriculum;  

• Assists with other duties or special projects which may be assigned 

• Participates in special projects (e.g. curriculum development, faculty-wide initiatives, special reports, 
etc.) as assigned  

• The incumbent will occasionally be required to serve on committees pertaining to lab and workshop 
outcomes, safety, departmental staffing, student experience reviews, and others as the need arises 

• Occasionally technical staff are required to move equipment and furniture as well as set up displays 
and help with outreach events 

• Occasional support may be provided to other technical staff during holidays or as other needs arise 
 
*All employees of the University are expected to follow University and departmental health and safety policy, 
procedures and work practices at all times. Employees are also responsible for the completion of all health and 
safety training, as assigned. Employees with staff supervision and/or management responsibilities will ensure that 
assigned staff abide by the above, and actively identify, assess and correct health and safety hazards, as required.  
 

Required Qualifications  
 

Education 

• Materials or Mechanical Engineering degree or equivalent 
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• Mechanical engineering technologist degree with sufficient experience  

Experience 

• Three years of experience in teaching undergrad students or equivalent industrial training or 
managing lab operations is preferred 

• Experience in mechanical engineering test and measurement instrumentation and/or software, 
running labs, troubleshooting lab equipment; giving tutorials/lectures and demonstrations, writing 
and updating lab manuals, developing new labs, marking reports, and evaluating technical 
presentations is strongly preferred. 

• Experience in computational and simulation software, such as Python, MATLAB is preferred. 

• Experience working with all core areas of mechanical engineering, including experience in the 
design, operation and control of scale experiments is a strong asset. 

• Experience monitoring and enforcing safety in the labs or a similar environment. 

• Experience in purchasing mechanical engineering laboratory equipment is an asset 

Knowledge/Skills/Abilities 

• Conventional metallographic techniques for sectioning, mounting, polishing, etching and optical-
microscopy to investigate the microstructure of materials 

• Use of tensile testers, Rockwell hardness and microhardness testers, impact testers, small 
metallurgical furnaces and ovens, and liquid nitrogen. 

• Experience with metal furnaces, mixing and casting metals. 

• Significant experience with chemicals used in materials engineering (e.g. Nital 2%/5%, Keller’s 
Reagent, Copper/Brass Etchant, 50/50 Etchant, Kallings Etchant) 

• Materials engineering software (e.g. ANSYS Granta Edupack) for computer aided materials 
selection for design and to identify material properties and relationships 

• Knowledge of core areas of mechanical engineering as well as the operation of mechanical 
engineering lab equipment and measurement apparatus. 

• Knowledge of data acquisition and control as well as measurement instrumentation including 
computer interfacing with measurement instrumentation. 

• Programming skills with Python or MATLAB for engineering computation and simulation. 

• Proven aptitude for teaching and a strong sense of pedagogy and how it is applied to a diverse and 
changing group of undergraduate students 

• Excellent written and oral communications including strong technical documentation and 
presentation skills 

• Strong organizational, problem solving, and analytical skills are essential 

• Approachability, consistency, and the ability to motivate and earn students’ trust. 

• Self-motivation in taking initiatives to improve the quality of labs, teaching, and working environment 
is required 

• Demonstrated ability to work independently and as part of a team within a busy and dynamic 
environment 

• Proven experience in monitoring and enforcement of safety in lab environment in accordance with 
university and government policies and regulations. 

• Proficiency with Microsoft Office suite of programs. 

 
Nature and Scope  
• Contacts: Internally, the incumbent communicates with undergraduate students in the laboratory 

course taught, teaching assistants, and co-op students in laboratory settings. Communicates with 
Design engineer as required, course instructors in the area of specialization, and the mechanical and 
mechatronics engineering staff and faculty members. Externally, the incumbent possesses ability to 
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communicate with contacts relevant to accomplishing the laboratory delivery objectives as well as with 
equipment and/or lab consumable suppliers 

• Level of Responsibility: The Mechanical Engineering Laboratory Instructor works per the assigned 
lab courses and instruction schedule, with minimal daily supervision, and reports to the Design 
Engineer. The Laboratory Instructor is responsible for the supervisions of teaching assistants assigned 
to assist with the undergraduate laboratories from term- to-term on a changing basis as well as 
undergraduate lab assistants working in the undergraduate labs on a termly basis 

• Decision-Making Authority: The Lab Instructor works independently with the assigned laboratory 
courses and makes decisions typical of those associated with an undergraduate laboratory instruction 
and operation. The incumbent must identify solutions e.g. lab exercises not working well and work out 
a timely solution based on course objectives as well as perform the assigned duties in accordance 
within defined practices, procedures and policies 

• Physical and Sensory Demands: Moderate demands, typical of a technical position operating within 
a teaching laboratory environment, that may involve some lifting of equipment, rearranging of furniture, 
and standing for extended periods of time. Person must be able to project his/her voice to 
communicate with students in a laboratory setting. Requires exertion of physical or sensory effort 

resulting in slight fatigue, strain, or risk of injury. 
• Working Environment: Undergrad laboratories and office are located in an engineering building 

where there may be some unavoidable exposure to dangerous situations or hazardous substances or 
environments. Some laboratories may require working with hazardous chemicals, electro-mechanical 
equipment, or other hazards. In almost all the cases, safety procedures must be strictly enforced. Most 
of the working time is spent on teaching labs or in the office, working with teaching assistants and 
undergraduate students, or preparing equipment and materials for the labs. Hours of work is 37.5 
hours per week. Lab space and scheduling restrictions may necessitate after-hours work. Work 
outside of normal hours may be occasionally required to deal with emergencies, maintenance, or 
upgrades. 


