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ENG71 1213 Corrosion Assessment and Failure Analysis in Metallic Materials 4(4-0-12)
Prerequisite: None

Corrosion assessment and failure analysis in metallic materials; The mechanisms of
corrosion in metals; The corrosion test, analyze and evaluate the corrosion test data, classify the
metallurgical failure and identify the failure modes; Failure analysis procedure; Design testing
method and design the experimental for gathering the data using for failure analysis; Analysis the

metallurgical failures and identify the corrective and preventive action.

Course Outline:
1. Scope and engineering significance of corrosion assessment and failure analysis (2 hours)

in terms of efficiency, economy and standard

2. Corrosion mechanisms in terms of Thermodynamics and Kinetics (@ hours)
3. Corrosion types (@ hours)
4.  Corrosion assessments (6 hours)
5. Introduction to metallurgical failure analysis and failure analysis procedure (4 hours)
6. Fracture surface (@ hours)
7. Fracture analysis according to metallurgy (@ hours)
8.  Fracture analysis according to production processes (4 hours)

Course Learning Outcomes (CLOs):
1. Apply the corrosion principles and failure analysis to the process of testing, analysis, degradation

assessment, and research
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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(Biomaterials for Tissue Engineering)
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ENG71 1301 Biomaterials for Tissue Engineering

Prerequisite: None

UAe.2

3(3-0-9)

Principles and applications of biomaterials in tissue engineering, focusing on the

development and use of materials for regenerating or replacing damaged tissues and organs; Design,

properties, and fabrication of biomaterials for scaffolds, cell-material interactions, and strategies for

engineering specific tissues; Biocompatibility, biodegradability, and the integration of biomaterials

with biological systems; Hands-on projects, case studies, and research discussions.

Course Outline:

1.

Introduction to Tissue Engineering and Biomaterials

- Definition and scope of tissue engineering

- Role of biomaterials in tissue regeneration

- Overview of tissues and organs commonly targeted for engineering

- Key challenges in biomaterials for tissue engineering

Biomaterials for Scaffolds

- Classes of biomaterials: natural, synthetic, and hybrid biomaterials

- Mechanical and biological properties of scaffold materials

- Design criteria for scaffolds: porosity, architecture, and mechanical strength
- Case studies: Bone, cartilage, and skin scaffolds

Fabrication Techniques for Tissue Engineering Scaffolds

Conventional methods: solvent casting, particle leaching, freeze-drying

Advanced techniques: electrospinning, 3D printing, and bioprinting

Surface modification and functionalization of scaffolds

- Invitro and in vivo evaluation of scaffold performance
Cell-Biomaterial Interactions

- Cell adhesion, migration, proliferation, and differentiation

- Role of biomaterial surface chemistry and topography

- Bioactive materials and the delivery of growth factors/cues

- Immune responses and scaffold integration with host tissues
Biodegradation and Biocompatibility

- Mechanisms of biomaterial degradation in biological environments

Biodegradable polymers and their applications

- Evaluating biocompatibility using in vitro and in vivo methods
- Strategies to mitigate inflammatory and immune responses
Biomaterials for Specific Tissue Applications

- Bone and cartilage tissue engineering: load-bearing materials
- Skin and wound healing: hydrogels and bioactive dressings

- Neural tissue engineering: conductive biomaterials and neuroregeneration

(4 hours)

(4 hours)

(4 hours)

(5 hours)

(5 hours)

(6 hours)
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7. Advanced Topics and Emerging Trends (8 hours)
- Smart biomaterials and stimuli-responsive systems
- Nanotechnology in tissue engineering
- Bioinspired and biomimetic materials
- Ethical and regulatory considerations in tissue engineering

Course Learning Outcomes (CLOs):

1. Demonstrate a thorough understanding of biomaterials' role in tissue engineering and
regenerative medicine

Evaluate and select biomaterials suitable for specific tissue engineering applications

Design and fabricate scaffolds with desired properties for tissue regeneration

Analyze cell-material interactions and optimize scaffold design for enhanced performance

Explain the principles of biodegradation and biocompatibility in scaffold development

S

Explore and discuss emerging technologies and ethical considerations in the field

Alignment with the following PLOs:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials
Engineering

PLO3 Graduates are able to critically review, analyze, and give broad and deep critique in Materials
Engineering associated with research, identify core problems or find challenging academic

issues
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(Thin Film Technology for Smart Applications)
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ENG71 1302 Thin Film Technology for Smart Applications

Prerequisite: None

UAe.2

3(3-0-9)

Principles, fabrication techniques, and applications of thin film technologies in

modern smart systems; Thin films are critical in various industries, including electronics, energy,

optics, and biomedicine; Science of thin film deposition, characterization, and their integration into

smart applications such as sensors, wearables, photovoltaics, and MEMS devices.

Course Outline:
1. Introduction to Thin Film Technology
- Definition and importance of thin films
- Historical perspective and advancements
- Applications in smart systems
2. Thin Film Formation Principles
- Nucleation and growth mechanisms
- Thermodynamics and kinetics of film formation
- Stress, adhesion, and defects in thin films
3. Thin Film Deposition Techniques
- Physical Vapor Deposition (PVD): Sputtering, Thermal Evaporation
- Chemical Vapor Deposition (CVD) and Atomic Layer Deposition (ALD)
- Solution-based methods: Spin coating, Dip coating, and Sol-gel processes
- Comparison of techniques for different applications
4.  Thin Film Characterization Methods
- Structural analysis: X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM)
- Thickness and morphology: Ellipsometry, Atomic Force Microscopy (AFM)
- Optical properties: UV-Vis Spectroscopy, Photoluminescence
- Electrical and thermal property measurements
5. Integration of Thin Films in Smart Applications
- Thin films in electronics: MEMS, NEMS, and wearable devices
- Smart coatings for energy applications: Photovoltaics, Thermoelectrics
- Optical thin films for displays and sensors
- Thin films in biomedical devices
6. Challenges and Future Trends
- Scalability and cost-effectiveness of thin film technologies
- Durability and environmental concerns
- Emerging materials: 2D materials, nanocomposites, and hybrid thin films
- Future directions in thin film-based smart systems

n-64
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Course Learning Outcomes (CLOs):

1.

2
3
a.
5

Explain the fundamental principles of thin film formation and properties
Identify and apply various thin film deposition techniques

Characterize thin films using advanced analytical methods

Design and integrate thin films for specific smart applications

Analyze and address challenges in thin film technology for next-generation devices

Alignment with the following PLOs:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering

PLO3 Graduates are able to critically review, analyze, and give broad and deep critique in Materials

Engineering associated with research, identify core problems or find challenging academic

issues
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ENG71 1303 msdansendanunluuazmsnaumeuniumalulad 4(4-0-12)
(Nanomaterial Synthesis and Nanotechnology Development)
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ENG71 1303 Nanomaterial Synthesis and Nanotechnology Development 4(4-0-12)
Prerequisite: None

The roles and significance of nanomaterials and nanotechnology, including the
synthesis and production processes of ceramic nanomaterials, characterization techniques, and
property testing; Focus on the applications and advancements in ceramic nanomaterials and

nanotechnology, as well as the impacts and precautions for their safe use.

Course Outline:

1. Fundamental knowledge of nanomaterials and nanotechnology (4 hours)
2. The role and significance of nanomaterials and nanotechnology (6 hours)
3. Classification of nanomaterials (6 hours)
4. Synthesis and production processes of nanomaterials (8 hours)
5. Characterization and testing techniques for nanomaterials (8 hours)
6. Applications and future development of nanoproducts (8 hours)
7. Safety considerations in the use of nanomaterials and nanotechnology (8 hours)

Course Learning Outcomes (CLOs):

1. Explain the fundamental concepts of nanomaterials and nanotechnology

2. Describe the synthesis processes of nanomaterials and analyze their characteristics and
properties

3. Discuss the future development of nanomaterials and nanotechnology
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1304  iwniindugedmiumealulafazarnuazmalulagifiennudsu 4(4-0-12)
(Advanced Ceramics for Clean and Sustainable Technology)
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ENG71 1304 Advanced Ceramics for Clean and Sustainable Technology 4(4-0-12)
Prerequisite: None

Synthesis and production of environmentally friendly materials and equipment for
various engineering applications, including the development of renewable energy sources such as
solar cells and fuel cells, as well as the use of industrial waste to improve and develop them for

reuse in various applications.

Course Outline:

1. Synthesizing, processing, and quality control of electronic ceramic materials (8 hours)
2. The types of renewable and clean energy (8 hours)
3. Photovoltaic processing, characterization and quality control (8 hours)
4. Fuel cell processing, characterization and quality control (8 hours)
5. The processing of green construction and building materials (8 hours)
6. Clean technology for construction and building materials (8 hours)

Course Learning Outcomes (CLOs):

1. Describe the advanced ceramic processing for synthesis and manufacturing of electronic
ceramics, photovoltaic, fuel cells, and environmentally friendly engineering materials

2. Describe the type of renewable energy including the related equipment

3. Describe modern and clean technology for producing construction and building materials
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1305 Advanced Ceramic Processing

Prerequisite: None

UAe.2

4(4-0-12)

State-of-the-art in ceramic industrial processes with emphasis on theoretical

fundamentals and controls; The processing and sintering of advanced ceramic materials; Advanced

powder preparation and characterization, colloidal and sol-gel techniques, including research and

development that is of interest to the industrial.

Course Outline:

1.
2.
3.

0 o N

Introduction to advanced ceramic processing

Processing parameters and process control

Synthesis , preparation methods, properties and

characterization of starling materials and active powders

Casting process for plastic and non-plastic materials

controls and applications

Tape casting process , controls and applications

Dry pressing process for technical ceramics, controls and applications
Cold isostatic pressing, controls and applications

Sintering theory and controls

Report(s) and presentation(s) on topics in advanced ceramic processing

Course Learning Outcomes (CLOs):

1.

(4 hours)
(4 hours)
(8 hours)

(4 hours)

(@ hours)
(6 hours)
(6 hours)
(6 hours)
( )

6 hours

Describe relevant issues concerning the processing and the changes in microstructure, as well

as the significant relationship that affect the properties of advanced ceramic materials

Describe advanced powder preparation process and characterization

Describe the current of industrial research and development trends in advanced ceramics

processing

Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1306 msdansvaaidsatnedsBudmivianssueniintugs 4(4-0-12)
(Sustainable Waste Management for Advanced Ceramic Engineering)
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ENG71 1306 Sustainable Waste Management for Advanced Ceramic Engineering  4(4-0-12)
Prerequisite: None

An in-depth study and analysis of waste components; Applying waste management
principles based on the 3Rs concept; Explore waste reuse processes to enhance value and minimize

environmental impacts.

Course Outline:

1. Introduction and Importance of Waste Management (4@ hours)
2. Analysis of Waste Composition (8 hours)
3. Principles of Waste Management (@ hours)
4. 3Rs Concept: Reduce, Reuse, Recycle (4 hours)
5. Processes for Waste Reutilization (8 hours)
6. Case Studies in Industrial Waste Management (8 hours)
7. Laws and Standards for Waste Management (6 hours)
8. Application of Circular Economy Principles (6 hours)

Course Learning Outcomes (CLOs):

1. Explain waste composition through the application of scientific analysis principles

2. Discuss the principles of waste management, highlighting problem-solving approaches and reuse
strategies

3. Explore trends in research development and demonstrate how innovation can be transformed

into business opportunities
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering

n-73



UAe.2

ENG71 1307 uningn1sidgusnidedmuiainssuesian 4(4-0-12)
(Introduction to Research Writing on Ceramic Engineering)
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ENG71 1307 Introduction to Research Writing on Ceramic Engineering 4(4-0-12)
Prerequisite: None

Learning how to prepare for writing well-researched, organized, and correctly
documented research papers on Ceramic Engineering; Learning and practicing how to find, evaluate,
and document sources as well as incorporate information from research into research writing while

following the ethics of academic writing.

Course Outline:

1. Introduction to the academic writing ethics (4 hours)
2. Introduction to the academic writing process (12 hours)
3. Introduction to evaluation and selection of reliable sources (4@ hours)
4. Introduction to intellectual property, plagiarism, and the importance of (4 hours)

distinguishing between source material and one’s own work

o

Drafting research papers from own research topic (16 hours)
6. Revising research writing according to peer and instructor feedback (8 hours)

as well as self-edit

Course Learning Outcomes (CLOs):

1. Understand academic research ethics

2. Explain the strategies to avoid plagiarism and academic dishonesty

3. Evaluate the credibility of research sources

4.  Verify sources correctly and incorporate information from sources while following the principles
of academic ethics

5. Write effective and well-organized research papers using information from several different,

credible sources

Alignment with the following PLO:
PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO6 Graduates disseminate knowledge and concepts through presentation and academic writing
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(Introduction to Publishing a Research Paper)
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ENG71 1308 Introduction to Publishing a Research Paper 4(4-0-12)
Prerequisite: None

Learning the methods and documentation required for submitting research writing
to international journals for publication; Learn how to write cover letters and authorship statements;
Guidelines for selecting research journals from acceptable databases and submitting research writing
for peer review; The practice of writing responses or rebuttals after the peer-review process, allows

the revised research writing to be improved and published in research journals.

Course Outline:

1. Review the academic writing ethics (@ hours)
2. Documentation method for submitting research writing (4@ hours)
3. Writing cover letters and authorship statements (8 hours)
4. Guidelines for selecting research journals and submission for peer review (12 hours)
5. Writing rebuttals and responses after the peer-review process (12 hours)
6. Revising research writing according to peer-reviewed comments (8 hours)

Course Learning Outcomes (CLOs):
Understand academic research ethics
Explain documentation method for submitting research writing
Able to write cover letters and authorship statements

1
2
3
4. Able to select research journals and submit the research writing for peer review
5. Able to write rebuttals and responses after the peer-review process

6

Able to revise research writing according to peer-reviewed comments

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO6 Graduates disseminate knowledge and concepts through presentation and academic writing

PLO7 Graduates demonstrate dedicated mindset in seeking new knowledge, for expressing

opinions and making decisions
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ENG71 1401 Structural Characterization of Polymers 4(3-3-9)
Prerequisite: None

Theory and polymer characterization using various techniques; Spectroscopy: UV-
visible, Infrared (IR), X-ray Diffractrometer (XRD), X-ray Fluorescence (XRF), Nuclear Magnetic
Resonace (NMR), Chromatography: Size Eachange Chromatography (SEC), High Pressure Liquid
Chromatography (HPLC; Thermal analysis: Differential Scanning Calorimeter (DSC), Thermogravimetric
(TGA); Dynamic Mechanical Analysis (DMA); Micrsopy: Optical microsopy (OM), Scanning Electron
Microscopy (SEM),  Tranmission Elecctron Microscopy (TEM), Atomic Forve Microscopy (AFM);

Experiments.

Course Outline:

1. Introduction of polymer characterization (3 hours)

2. Spectroscopy techniques: UV-Visible, Infrared (IR), XRD, XRF, (9 hours)
Nuclear Magnetic Resonance (NMR)

3. Chromatography techniques: Size exclusion chromatography (SEC), (6 hours)
High pressure liquid chromatography (HPLC)

4. Thermal anaylsis techniques: Differential scanning calorimetry (DSC), (9 hours)
Thermogravimetric Analysis (TGA), Dynamic Mechanical Analysis (DMA)

5. Microscopy technigues: Optical microscopy (OM), (9 hours)
Scanning electron microscopy (SEM), Transmission electron microscopy (TEM),
Atomic Force Microscopy (AFM)

6. Experiments (36 hours)

Course Learning Outcomes (CLOs):
1. Explain the principle of analysis techinques
2. Select a proper analysis techniques for polymer products

3. Investigate the experimental data
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1402 Polymer Mixing and Processing 3(3-0-9)
Prerequisite: None

Introduction; Mixing techniques; Blending process; Processing techniques for
thermoplastcis polymers; Processing techniques for thermoset polymers; Novel polymer processing

techniques.

Course Outline:

1. Introduction of polymer characterization (3 hours)
2. Mixing techniques (3 hours)
3. Blending process (6 hours)
4. Processing techniques for thermoplastcis polymers: (12 hours)
5. Processing techniques for thermoset polymers: (9 hours)
6. Novel polymer processing techniques (3 hours)

Course Learning Outcomes (CLOs):
1. Explain mixng and processing technique
2. Select a proper mixing, processing and compounding techniques for polymer products

3. Investigate the parameters affecting to polymer mixing and processing
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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(Polymeric Biomaterials for Medical Applications)
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ENG71 1403 Polymeric Biomaterials for Medical Applications 3(3-0-9)

Prerequisite: None

Basic knowledge about polymeric biomaterials; Physico-chemical properties of

biomaterials; Host reactions to biomaterials and their evaluation; Biological testing of biomaterials

and degradation of materials in biological environment; Current issues in biomaterials.

Course Outline:

1.
2.
3.

Overview and classification of polymeric biomaterials (3 hours)
Properties of polymeric biomaterials: bulk & surface properties (6 hours)
Basic of human anatomy, cells and biomolecules (12 hours)

Immune system
Host reactions to biomaterials and their evaluation
Protein and blood-biomaterials interaction

Inflammation, infection, and wound healing

Degradation of polymeric biomaterials in the biological environment (3 hours)
Evaluation of polymeric biomaterials (3 hours)
Technologies and current issues in polymeric biomaterials (9 hours)

Course Learning Outcomes (CLOs):

1.

Describe basic definition of biomaterials, classify biomaterials according to the structural
properties

Identify the properties required to meet the needs of the intended biological function and
describe host reactions to biomaterials

Select material to meet requirements for a specific application or design

Independently search and review articles related to current issues in biomaterials, write a

scientific report and present to the class

Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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(Advance Rubber Technology)
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ENG71 1404 Advance Rubber Technology 4(3-3-9)
Prerequisite: None
Natural rubber; Synthetic rubber; Curing systems; Fillers; Other additives; Rubber

compounding; Rubber processing techniques; Recycling of vulcanised rubber; Experiments

Course Outline:

1. Natural rubber (3 hours)
2. Synthetic rubbers (3 hours)
3. Curing systems (6 hours)
4. Fillers (6 hours)
5. Other additives: (6 hours)
6. Compounding (6 hours)
7. Processing techniques (6 hours)
8. Recling of vulcanized rubber (6 hours)
9. Experiments (36 hours)

Course Learning Outcomes (CLOs):
1. Explain the role of additives
2. Select a proper additives for rubber formulation

3. Investigate the experimental data
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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(Integrated Product Design Manufacturing and Business Planning Module)
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ENGT71 1405

Planning Module

Prerequisite: None

Integrated Product Design Manufacturing and Business

UAe.2

6(3-9-9)

Principles of product design for engineers principles of product design: Product

characteristics and user needs; Engineering methods in selecting product designs; Engineering in the

product design process; Product design laboratory; Design for product manufacturing: Engineering

tolerances and dimensional accuracy; Engineering of product shape and surface; Manufacturing

process control for products, materials, machinery; Component design and assembly; Material

selection; Design and production costs; Design for product manufacturing laboratory; Entrepreneurial

competency analysis; Marketing planning and strategy; Production cost planning and analysis;

Organizational management and workflow planning; Financial planning and accounting; Business

planning laboratory.

Course Outline:

1.

Principles of product design for engineers

1.1 Principles of product design

1.2 Product characteristics and user needs

1.3 Engineering methods in product design selection
1.4 Engineering in the product design process

Product design laboratory

Design for product manufacturing

3.1 Engineering tolerances and dimensional accuracy
3.2 Engineering of product shape and surface

3.3 Manufacturing process control for products

3.4 Materials, machinery, component design, and assembly
3.5 Material selection, design, and production cost
Design for product manufacturing laboratory

Business planning

5.1 Entrepreneurial competency analysis

5.2 Marketing planning and strategy

5.3 Production cost planning and analysis

5.4 Organizational management and workflow planning
5.5 Financial planning and accounting

Business planning laboratory

(12 hours)

(36 hours)
(12 hours)

(36 hours)
(12 hours)

(36 hours)
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Course Learning Outcomes (CLOs):

1. Understand thoroughly and be able to analyze business opportunities and approaches derived
from the products created, from the initial design phase to business operations based on the
designed products

2. Be able to design products that are differentiated from competitors

3. Be able to apply engineering logic in selecting appropriate manufacturing processes in terms of
production efficiency, production cost, and safety for both individuals and the environment

4. Be able to plan and analyze business aspects, including marketing planning, production cost,

organizational management, and financial and accounting management
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1406 N13528NUUUMIVARBSEMIUIAINTIUNDTIIDS 3(2-3-6)
(Experimental Design for Polymer Engineering)
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ENG71 1406 Experimental Design for Polymer Engineering

Prerequisite: None

UAe.2

3(2-3-6)

Study of statistical methods for engineers;, Experimental design for polymer

industries; Full factorial and fractional factorial experimental designs; Considerations for other

experimental designs; Variance

considerations along with surface detector methods.

Course Outline:

1.

2
3.
4.
5

o

Statistical methods for engineers

Experimental design for polymer industries

Full factorial and fractional factorial experimental designs
Considerations for other experimental designs

Variance reduction through experimental design and
Taguchi method considerations

Surface detector methods

Experimental design laboratory

Course Learning Outcomes (CLOs):

1.
2.
3.

Understand thoroughly and be able to independently design experiments

Be able to apply experimental design processes in their own research

reduction through experimental design; Taguchi

method

(@ hours)
(@ hours)
(@ hours)
(4 hours)
( )

4 hours

(4 hours)
(36 hours)

Be able to apply experimental design processes in practical work at an establishment after

graduation

Be able to plan and analyze in order to apply knowledge of experimental design to other fields

and disciplines

Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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(Recent Technology in Polymer Processing)
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ENG71 1407 Recent Technology in Polymer Processing 3(2-3-6)
Prerequisite: None

Synopsis of polymer processing; Material selection and processing; Innovated
materials and polymer processing; Innovated polymer processing machines; Technological trend in
processing and products design; Conventional versus Advanced units operation of polymer

processing; Man and Artificial Inteligent.

Course Outline:

1. Synopsis of polymer processing (8 hours)
2. Material selection and processing (2 hours)
3. Innovated materials and polymer processing, (@ hours)
4. Technological trend in processing and products design, (4 hours)
5. Conventional versus Advanced units operation of polymer processing (@ hours)
6. Man and Artificial Inteligent (2 hours)
7. Workshop on Polymer Processing and Troubleshooting (36 hours)

Course Learning Outcomes (CLOs):

1. Fully understand and explain on polymer processing

2. Gain hand-on experience on polymer processing

3. Fulfill the lastest technological trends in the area of polymer processing and material innovation

for product manufacturing
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1408 Recent Trends in Fiber Reinforced Materials 3(2-3-6)
Prerequisite: None

Basic principles of fiber reinforced materials; Matrices and fibers selection; Mechanical
design with fiber reinforced materials; Recent trends of fiber reinforced materials applications:

transportation; Aerospace; Construction and High Pressure Tank Storage.

Course Outline:

1. Principles of fiber reinforced materials (4 hours)
2. Matrices and fiber selection (6 hours)
3. Mechanical design with fiber reinforced materials (6 hours)
4. Recent trends in transportation applications, (2 hours)
5. Fiber reiforced materials in aerospace applications (2 hours)
6. Construction design with fiber reinforced materials (2 hours)
7. Designing of high pressure tank from fiber reinforced materials (2 hours)
8. Workshop on fiber reinforced materials selection, designing and testing (36 hours)

Course Learning Outcomes (CLOs):
1. Have full understanding on Fiber Reinforced Materials
2. Gain full hand-on experience on Fiber Reinforced Materials processing

3. Fulfill the lastest trends in the area of Fiber Reinforced Materials
Alignment with the following PLO:

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1501 Special Problem in Materials Engineering | 3(3-0-9)
Prerequisite: None

Practice graduate students to review the literature and analyze big data related to a
particular problem in Material Engineering topics. Moreover, they must apply their knowledge to

solving the problem with realizing global sustainable development goals.

Course Outline:

1. Course description and review of research ethics (3 hours)
2. Defining topics and case studies on Materials Engineering problems (9 hours)
3. Data compilation and analysis on Materials Engineering problems (12 hours)
4. Oral presentation and discussion to identify solutions (12 hours)

Course Learning Outcomes (CLOs):
1. Identify a particular problem in the area of Material Engineering topics
2. Review the theory, and literature, and analyze big data related to their particular problem

3. Apply their knowledge and engineering skills to define and solve the problem

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1502 Special Problem in Materials Engineering II 3(3-0-9)
Prerequisite: None

Practice graduate students to review the literature and analyze big data related to a
particular problem in Material Engineering topics. Moreover, they must apply their knowledge to

solving the problem with realizing global sustainable development goals.

Course Outline:

1. Course description and review of research ethics (3 hours)
2. Defining topics and case studies on Materials Engineering problems (9 hours)
3. Data compilation and analysis on Materials Engineering problems (12 hours)
4. Oral presentation and discussion to identify solutions (12 hours)

Course Learning Outcomes (CLOs):
1. Identify a particular problem in the area of Material Engineering topics
2. Review the theory, and literature, and analyze big data related to their particular problem

3. Apply their knowledge and engineering skills to define and solve the problem

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering
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ENG71 1511 Selected Topic in Materials Engineering | 3(3-0-9)
Prerequisite: None

Study of interesting topics in materials engineering; Searching and reviewing new
knowledge related to materials engineering research; Compilation and evaluation of knowledge in

new technology.

Course Outline:

1. Course description and review of research ethics (3 hours)
2. Specifying topics of Materials Engineering (9 hours)
3. Literature review of Materials Engineering research (12 hours)
4. Oral presentation and research writing report (12 hours)

Course Learning Outcomes (CLOs):
1. Search and review new knowledge related to Materials engineering
2. Compile and evaluate new knowledge in Materials Engineering

3. Give an oral presentation and write a research paper

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials
Engineering

PLO6 Graduates disseminate knowledge and concepts through presentation and academic

writing
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(Selected Topic in Materials Engineering II)
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ENG71 1512 Selected Topic in Materials Engineering II 3(3-0-9)
Prerequisite: None

Study of interesting topics in materials engineering; Searching and reviewing new
knowledge related to materials engineering research; Compilation and evaluation of knowledge in

new technology.

Course Outline:

1. Course description and review of research ethics (3 hours)
2. Specifying topics of Materials Engineering (9 hours)
3. Literature review of Materials Engineering research (12 hours)
4. Oral presentation and research writing report (12 hours)

Course Learning Outcomes (CLOs):
1. Search and review new knowledge related to Materials engineering
2. Compile and evaluate new knowledge in Materials Engineering

3. Give an oral presentation and write a research paper

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials
Engineering

PLO6 Graduates disseminate knowledge and concepts through presentation and academic

writing
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ENG71 1521 Advanced Topic in Materials Engineering | 3(3-0-9)

Prerequisite: None

Study of new technology or advanced topics related to emerging materials industry;

Searching and reviewing new knowledge related to materials engineering research; Compilation and

evaluation of knowledge in new technology.

Course Outline:

1.

2
3.
a4

Course description and review of research ethics (3 hours)
Defining topics related to new technology in Materials Engineering (9 hours)
Literature review related to new technology in Materials Engineering (12 hours)
Oral presentation and research writing report (12 hours)

Course Learning Outcomes (CLOs):

1.
2.
3.

Search and review new knowledge related to materials engineering
Compile and evaluate knowledge in new technology

Give an oral presentation and write a research paper

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and

research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering

PLO6 Graduates disseminate knowledge and concepts through presentation and academic

writing
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ENG71 1522 Advanced Topic in Materials Engineering |l 3(3-0-9)

Prerequisite: None

Study of new technology or advanced topics related to emerging materials industry;

Searching and reviewing new knowledge related to materials engineering research; Compilation and

evaluation of knowledge in new technology.

Course Outline:

1.

2
3.
a4

Course description and review of research ethics (3 hours)
Defining topics related to new technology in Materials Engineering (9 hours)
Literature review related to new technology in Materials Engineering (12 hours)
Oral presentation and research writing report (12 hours)

Course Learning Outcomes (CLOs):

1.
2.
3.

Search and review new knowledge related to materials engineering
Compile and evaluate knowledge in new technology

Give an oral presentation and write a research paper

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and

research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials

Engineering

PLO6 Graduates disseminate knowledge and concepts through presentation and academic

writing
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ENG71 1601 Study Abroad | 1 credit
Prerequisite: None

This course provides students with a unique opportunity to gain first-hand experience
abroad in observing different areas, such as work experience, technological challenges, problem-
solving challenges, competition camps, cultural immersion activities, global entrepreneurship
practices, etc. This allows students to achieve a well-rounded perspective and to triumph with a
better perception of challenges they may encounter in the future. Assessment is subject to types

and duration of activities.

Course Learning Outcome (CLO):

Gain global experience aligned with the activities
Alignment with the following PLO:

PLO7 Graduates demonstrate dedicated mindset in seeking new knowledge, for expressing

opinions and making decisions
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ENG71 1602 Study Abroad I 2 credits
Prerequisite: None

This course provides students with a unique opportunity to gain first-hand experience
abroad in observing different areas, such as work experience, technological challenges, problem-
solving challenges, competition camps, cultural immersion activities, global entrepreneurship
practices, etc. This allows students to achieve a well-rounded perspective and to triumph with a
better perception of challenges they may encounter in the future. Assessment is subject to types

and duration of activities.

Course Learning Outcome (CLO):

Gain global experience aligned with the activities
Alignment with the following PLO:

PLO7 Graduates demonstrate dedicated mindset in seeking new knowledge, for expressing

opinions and making decisions
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ENG71 1603 Study Abroad llI 3 credits
Prerequisite: None

This course provides students with a unique opportunity to gain first-hand experience
abroad in observing different areas, such as work experience, technological challenges, problem-
solving challenges, competition camps, cultural immersion activities, global entrepreneurship
practices, etc. This allows students to achieve a well-rounded perspective and to triumph with a
better perception of challenges they may encounter in the future. Assessment is subject to types

and duration of activities.

Course Learning Outcome (CLO):

Gain global experience aligned with the activities
Alignment with the following PLO:

PLO7 Graduates demonstrate dedicated mindset in seeking new knowledge, for expressing

opinions and making decisions
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ENG71 1604 Study Abroad IV 4 credits
Prerequisite: None

This course provides students with a unique opportunity to gain first-hand experience
abroad in observing different areas, such as work experience, technological challenges, problem-
solving challenges, competition camps, cultural immersion activities, global entrepreneurship
practices, etc. This allows students to achieve a well-rounded perspective and to triumph with a
better perception of challenges they may encounter in the future. Assessment is subject to types

and duration of activities.

Course Learning Outcome (CLO):

Gain global experience aligned with the activities
Alignment with the following PLO:

PLO7 Graduates demonstrate dedicated mindset in seeking new knowledge, for expressing

opinions and making decisions
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ENG71 1701 Master Co-Operative Education | 8 credits
Condition: Consent of the School

The student is required to work full-time as temporary staff at a firm for a period of
one entire graduate Cooperative Education trimester. The student selects the firm with the consent
of the school. The assigned job and graduate Cooperative Education project must be agreed upon
by the student, cooperative education advisor and the firm. Upon completion of graduate
Cooperative Education, the student will submit a report and presentation to a panel consisting of
both academic advisor and job supervisor. His/her performance will be evaluated via onsite
performance, report, post-placement interview and/or presentation. The result will be either “pass”

or “fail”.

Course Learning Outcomes (CLOs):
1. Gain highly skilled work experience in the field of Materials Engineering by applying knowledge
and establish good working relationships in a multi-disciplinary team

2. Recognize professional and ethical responsibility in relation to work assignment

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials
Engineering

PLO7 Graduates demonstrate dedicated mindset in seeking new knowledge, for expressing

opinions and making decisions
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ENG71 1702 Master Co-Operative Education I 8 credits
Prerequisite: ENG71 1701 Master Co-Operative Education |

The student is required to work full-time as temporary staff at a firm for a period of
one entire graduate Cooperative Education trimester. The student selects the firm with the consent
of the school. The assigned job and graduate Cooperative Education project must be agreed upon
by the student, cooperative education advisor and the firm. Upon completion of graduate
Cooperative Education, the student will submit a report and presentation to a panel consisting of
both academic advisor and job supervisor. His/her performance will be evaluated via onsite
performance, report, post-placement interview and/or presentation. The result will be either “pass”

or “fail”.

Course Learning Outcomes (CLOs):
1. Gain highly skilled work experience in the field of Materials Engineering by applying knowledge
and establish good working relationships in a multi-disciplinary team

2. Recognize professional and ethical responsibility in relation to work assignment

Alignment with the following PLO:

PLO1 Graduates demonstrate ethical accountability and professional standards in academic and
research in the field and have sustainability awareness in social economy and environment

PLO2 Graduates apply general knowledge of core topics and theory to solve problems in Materials
Engineering

PLO7 Graduates demonstrate dedicated mindset in seeking new knowledge, for expressing

opinions and making decisions
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