Materials Science in Engineering	Course No. 41355	Credit: 0.5
	Student name: 
	
	Graduation Date:
	



Pathways and CIP Codes: Energy (17.2071); Engineering & Applied Mathematics (14.0101); Automation Engineering (15.0406); Energy (14.4801))

Course Description: An application level course designed to teach students the properties, classes, uses, and selection of materials for various applications.

Directions: The following competencies are required for full approval of this course. Check the appropriate number to indicate the level of competency reached for learner evaluation.
RATING SCALE:
4.	Exemplary Achievement: Student possesses outstanding knowledge, skills or professional attitude.
3.	Proficient Achievement: Student demonstrates good knowledge, skills or professional attitude. Requires limited supervision.
2.	Limited Achievement: Student demonstrates fragmented knowledge, skills or professional attitude. Requires close supervision.
1.	Inadequate Achievement: Student lacks knowledge, skills or professional attitude.
0.	No Instruction/Training: Student has not received instruction or training in this area.
Benchmark 1: Nature of material and material science
Competencies
	#
	DESCRIPTION
	RATING

	1.1
	Research the history of material science and engineering including important advancement in metallurgy, polymers, ceramics, composites, and advanced materials.
	

	1.2
	Identify professional organizations and career resources for material science.
	

	1.3
	Research and describe the impact new materials have on future design and manufacturing processes.
	

	1.4
	Understand the classification of natural and synthetic materials, (wood, metals, ceramics, polymers, and composites), and advanced materials, (semiconductors, biomaterials, smart materials, and nanomaterials).
	

	1.5
	Explain the six properties of solid materials, (mechanical, electrical, thermal, magnetic, optical, and deteriorative).
	

	1.6
	List examples of specialized usage of materials in industry.
	


Benchmark 2: Materials, Structures and Properties
Competencies
	#
	DESCRIPTION
	RATING

	2.1
	Recognize, locate, & utilize MSDS information in the workplace.
	

	2.2
	Evaluate physical properties of materials: solid, liquid, gas, and plasma.
	

	2.3
	Understand microscopic properties associated with atomic structure and bonding.
	

	2.4
	Apply microscopic properties of atomic structure and bonding to explain macroscopic properties of materials, (mechanical, electrical, thermal, magnetic, optical, and deteriorative). 
	

	2.5
	Summarize key properties of reactivity, toxicity, flammability, stability.
	

	2.6
	Distinguish between various classes of materials: (metals, ceramics, polymers, and composites), and advanced materials, (semiconductors, biomaterials, smart materials, and nanomaterials)
	

	2.7
	Develop and apply structural models to understand various materials and their properties.
	

	2.8
	Defend choices for using one material over another in specific applications.
	

	2.9
	Compare and contrast methods of chemical and physical bonding and defend the use of chemical or physical bonding in various applications.
	

	2.10
	Define tribology and its importance
	

	2.11
	Compare and contrast techniques for testing the integrity of a part made from a particular material.
	



I certify that the student has received training in the areas indicated.
Instructor Signature: 	
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