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Research Methodology in Engineering
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Seminar in Engineering
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Materials Characterization
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Seminar in Mining and Materials Engineering
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Advanced Blasting Technology
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Advanced Welding and Joining
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Processing and Synthesis of Advanced Materials
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Advanced Polymer Structure and Properties
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Nanomaterials: Synthesis and Applications
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Manuscript preparation
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Research Methodology in Engineering
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Definition; classification of research; research ethics; research topic and problem; research objective; scope of

research; literature review; research proposal writing; statistical method for engineering research; research methodology;

analysis and interpretation of data; research presentation; research report writing; case studies; research communication;

research management

200-502

Learning outcomes : Students are able to
1. Understand the principle of research methodology
2. Prepare and present thesis proposal

3. Avoid plagiarism and cite sources correctly
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Seminar in Engineering
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Literature survey in libraries and other sources to follow the progress in topic of interested in engineering

program and related areas; participation in presentation and discussion in seminar in order to train research publication

reading, writing, and presentation skills under supervision of course instructors; presentation of knowledge application to

solve problems



Learning Outcome : Students are able to

1. Literature review

2. Present the progress of research and related work
3. Avoid plagiarism and cite sources correctly

4. Cooperate with others
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Seminar in Mining and Materials Engineering
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Searching and scopping the research topic from new research problem in mining and materials engineering,
logistic and railway industries, medical industries, surveying technology for resource; literature reviews and references;
propose and discuss the new idea creatively; presentation in new topic and creative; participation in presentation and
discussion in department seminar
Learning Outcome : Students are able to
1. Literature review for mining and materials engineering
2. Present the progress of research and related work for mining and materials engineering

3. Avoid plagiarism and cite sources correctly

4. Cooperate with others
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Seminar in Mining and Materials Engineering
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Searching and scopping the research topic from new research problem in mining and materials engineering,
logistic and railway industries, medical industries, surveying technology for resource; literature reviews and references;
propose and discuss the new idea creatively; presentation in new topic and creative; participation in presentation and
discussion in department seminar

Learning outcomes : Students are able to

1. Literature review for mining and materials engineering

2. Present the progress of research and related work for mining and materials engineering

3. Avoid plagiarism and cite sources correctly

4. Cooperate with others
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Advanced Environmental Management in the Mineral and Material Industries
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Advanced technology for environmental problems management and pollution control of mineral and material

industries, logistic and railway industries, medical industries; industrial management; industrial wastewater treatment; air

and noise pollution control
Learning outcomes : Students are able to
1. Use advanced technology for environmental problem solving from mineral and material industries
2. Planning efficiency of resource utilization

3. Literature review and present the report for environmental problem solution

4. Work as a team
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Materials Characterization
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Sample-probe Interaction, fluorescence process, generation of useful signals; X-ray diffractometer (XRD);
X-ray fluorescence (XRF); X-ray photoelectron spectroscopy (XPS); scanning electron microscopy (SEM); energy
dispersive X-ray spectroscopy (EDS); electron probe micro-analysis (EPMA); transmission electron microscopy (TEM);
atomic force microscope (AFM); surface area and pore size analyzer (BET); working principles and limitations; specimen
preparation; data analysis and interpretation

Learning outcomes : Students are able to

1. Describe the interaction between the sample and probe

2. Explain the working principle and data-generation process of each analytical technique

3. Understand the limitations of each analytical tool

4. Interpret and analyze the data gained from the use of analytical tools

%]

. Select an appropriate technique for sample characterization

6. Literature review and present the report for materials characterization

7. Avoid plagiarism and cite sources correctly
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Advanced Resources Engineering
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The origin of everyday materials; resources cycle; circular economy; limit to growth and resource
management; world dynamics model
Learning outcomes : Students are able to
1. Explain the origin of materials in everyday life
2. Describe the resources cycle and circular economy

3. Understand growth limits and resource management balance



4. Create suitable resources management scenarios
5. Literature review and present the report for resource management

6. Work as a team
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Advanced Materials Processing and Materials Selection
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Advanced materials and processes selection and application; economic and environmental considerations; case
studies selected from engineering and research works for logistic and railway industries, medical industries

Learning outcomes: Students are able to

1. Solve the problem from case studies on materials selection and manufacturing processes in the product
design

2. Solve the problem from case studies on materials selection and manufacturing processes in the economic
and environmental product design

3. Literature review and present the report for materials selection

4. Avoid plagiarism and cite sources correctly
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Advanced Blasting Technology
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Review on blasting technology; air deck blasting in open pit mines; blasting for pit stability purposes;
demolition blasting; research and new technology; case studies

Learning outcomes: Students are able to
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1. Understand the principle and design for air deck blasting, blasting for pit stability purpose, demolition
blasting

2. Review and analysis of new blasting technology

3. Literature review and present the report for blasting design

4. Work as a team
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Advanced Underground Excavation
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Applied advanced technology of underground opening, evaluation of engineering geological data; rock mass

classification; shear strength of discontinuities; strength of rock and rock mass; analysis of structural controlled instability;

tunnel ground condition; methods of drilling and blasting; excavation systems for large openings; supports design

238-608

Learning outcomes: Students are able to
1. Applied advanced technology for underground excavation
2. To planning for underground excavation
3. Literature review and present the report for underground excavation
4. Avoid plagiarism and cite sources correctly
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Advanced Mineral Processing
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Ore leaching; Mineral processing via microbial process; gold ore processing; complexed ore processing;

electronic waste recycling; case study
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Learning outcomes: Students are able to

1. Understand the principle of ore leaching, mineral processing via microbial process , gold ore processing,
complexed ore processing

2. Understand the electronic waste recycling

3. Solve problems of case study

4. Literature review and present the report for mineral processing technologies

5. Work as a team
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Adavanced Mechanical Behavior of Materials
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Relationships between structure and resultant properties; phase equilibria and phase transformation; elastic

and plastic deformation, fracture, creep and fatigue; case studies related to mechanical behavior of engineering materials,

metals and alloys
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Learning outcomes: Students are able to

1. Understanding the principles and theory for mechanical behavior of materials, classify the materials
deformation

2. Calculate the mechanical properties of materials sush as elastic modulus, fatigue limit, creep rate

3. Apply the relationship between structure and properties of materials knowledge for the research and work

4. Literature review and present the report for mechanical behavior of materials

5. Cooperate with others
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Advanced Welding and Joining
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Advanced technology in welding and joining, soldering and brazing; welding and joining between the
same and different types of materials; joining strength; analysis and joints test; materilas joining in logistic and railway
industries

Learning outcomes: Students are able to

1. Explain the principles of latested welding technology

2. Solve the welding problems of advanced metals for research and engineering purposes

3. Literature review and present the report for advanced technology in materials welding

4. Cooperate with others
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Processing and Synthesis of Advanced Materials
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Rapid solidification processing of metals and ceramics; production of composites; directionally
solidified eutectics; combustion synthesis; sol-gel synthesis of ceramics; mechanical alloying; shock-wave
synthesis and processing; thin film techniques; laser glazing; electron beam mixing; molecular beam epitaxy;
superplastic processing; materials systhesis for logistic and railway industries, medical industries

Learning outcomes: Students are able to

1. Explain the forming process and synthesis of advanced materials

2. Select the suitable process for advanced materials

3. Literature review and present the report for materials synthesis

4. Cooperate with others
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Advanced Ceramics Engineering
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Advanced engineering ceramics; processing of advanced ceramics; destructive and non-destructive testing;
ceramics for cutting tools, airplane and space shuttle, biomedical materials, electronics, automotives, catalysts, materials
related to energy and environment; advanced ceramic matrix composites; coating materials; sensors and actuators;
refractory
Learning outcomes: Students are able to
1. Explain the advanced ceramic processing
2. Select an appropriate process for fabricating advanced engineering ceramics
3. Literature review and present the report for ceramic processing
4. Cooperate with others
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Advanced Polymer Structure and Properties
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The correlation between the polymeric structure and properties in atomic and macroscopic level; chemical
modification and its properties; physical modification and its properties; the effect of additives and properties
Learning outcomes: Students are able to
1. Apply the correlated knowledge between the polymer structure and its properties for the research and work
2. Correct the polymer defect by using the appropriate chemical and physical technique
3. Correct the effect of unmatched polymeric additive on the modified properties
4. Literature review and present the report for physical modification and its properties

5. Work as a team
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Nanomaterials: Synthesis and Applications
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Nanomaterials; properties; synthesis of nanostructures via chemical and physical techniques, physical vapor
deposition, chemical vapor deposition, hydrothermal synthesis, sol-gel, template method, combustion method,;
applications of nanomaterials; quantum dot; zinc oxide and titanium oxide nanomaterials; nanocarbon; materials smart
materials (piezoelectic materials and shape memory alloys)

Learning outcomes: Students are able to

1. Explain the main factors caused properties differences between nanomaterials and its bulk materials

2. Fabricate the given nanomaterials using either top-down or bottom-up process

3. Fabricate the given nanomaterials in a particular structure using either chemical or physical fabrication

techniques
4. Describe the unique properties and main applications for the given nanomaterials

5. Literature review and present the report for synthesis of nanomaterials

6. Avoid plagiarism and cite sources correctly
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Manuscript preparation
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Main ideas; Introduction to manuscript writing; introduction to EndNote program; manuscript structure, title,

abstract, keywords, introduction, materials and experimental, materials characterization, results and discussion,

conclusion, references



Learning outcomes: Students are able to
1. Prepare a draft manuscript for publication in an international journal.
2. Avoid plagiarism and cite sources correctly

3. Cooperate with others
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Thesis
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Research on topics of interest in mining and materials engineering, logistic and railway industries, medical
industries, surveying technology for resource under the supervision of advisors; presentation and oral examination every
registered semester; preparation of thesis in proper form
Learning outcomes: Students are able to
1. Understand the process of research work
2. Analysis and draft the result of research work
3. Develop the new knowledge or innovation in mining and materials engineering
4. Appropriate presentation for research work
5. Literature review, avoid plagiarism and cite sources correctly

6. Cooperate with others
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Thesis
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Research on topics of interest in mining and materials engineering, logistic and railway industries, medical
industries, surveying technology for resource under the supervision of advisors; presentation and oral examination every
registered semester; preparation of thesis in proper form

Learning outcomes: Students are able to

1. Understand the process of research work

2. Analysis and draft the result of research work

3. Develop the new knowledge or innovation in mining and materials engineering

4. Appropriate presentation for research work

5. Literature review, avoid plagiarism and cite sources correctly

6. Cooperate with others
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Research on topics of interest in mining and materials engineering, logistic and railway industries, medical
industries, surveying technology for resource under the supervision of advisors; presentation and oral examination every
registered semester; preparation of thesis in proper form

Learning outcomes: Students are able to

1. Understand the process of research work

2. Analysis and draft the result of research work

3. Develop the new knowledge or innovation in mining and materials engineering

4. Appropriate presentation for research work

5. Literature review, avoid plagiarism and cite sources correctly

6. Cooperate with others
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Research on topics of interest in mining and materials engineering, logistic and railway industries, medical
industries, surveying technology for resource under the supervision of advisors; presentation and oral examination every
registered semester; preparation of thesis in proper form

Learning outcomes: Students are able to

1. Understand the process of research work

2. Analysis and draft the result of research work

3. Develop the new knowledge or innovation in mining and materials engineering

4. Appropriate presentation for research work

5. Literature review, avoid plagiarism and cite sources correctly

6. Cooperate with others
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