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Research Methodology in Engineering
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Seminar in Engineering
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Materials Characterization using x-rays and Electron Beam

238-780* duNUIMNIRINTTUBITIAL TEe 3(0-6-3)
Seminar in Mining and Materials Engineering
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Resources Engineering
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Materials Processing and Materials Selection for Engineering Application
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Mining Engineering Technology
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Rock Slope Engineering
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System Thinking and System Dynamics Model in Engineering
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Metal Casting Technology
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Surface Engineering
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Polymer Processing Technology
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Materials and Manufacturing Technology in Railway System
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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

Learning Outcome : Students are able to

1. Explain 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



238-510

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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Environmental Management in the Mineral and Material Industries
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Major environmental problems of mineral and material industries, logistic and railway industries, medical

industries, surveying technology for resource; environmental and clean technology to manage and control the problems;

waste minimization in waste disposal; environmental planning for the development and utilization of resources relevant

environmental components related to resource utilization

238-530

Learning Outcome : Students are able to

1. The method of environmental problem solving from mineral and material industries.
2. Planning efficiency of resource utilization

3. Literature review and present the report for environmental management

4. Work as a team
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Materials Characterization using x-rays and Electron Beam
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5. 8198veya lded19las s T

Importance of materials characterization; sample-probe Interaction, generation of X-rays; X-ray diffractometer
(XRD); X-ray fluorescence (XRF); scanning electron microscopy (SEM); energy dispersive X-ray spectroscopy (EDS);
electron probe micro-analyzer (EPMA); transmission electron microscopy (TEM); working principles and limitations;
specimen preparations; data analysis and interpretation

Learning Outcome : Students are able to

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

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

3. Select an appropriate technique for sample characterization

4. Literature review and present for using characterization technique of materials

5. Avoid plagiarism and cite sources correctly
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Seminar in Mining and Materials Engineering
MsfuMIazMsansouateItendyniive Indnudulainssurileowsuaziag gaamnssu
Tadadnduazszuuin gaamnisumaunnd uazmaluladmsdrnamineins Tasmssuaininiesayauay
UMAB UG MINVNIENAISIAYMIEEY MIauenazeselszidulntedniinuAessuadaassd madh
saazentsielunanssuduuuvesnIndmn

v = Y

madwimsisend : gisouannse

A9 9 o

1. Aududeyanuiteinerdeanaduimnssumilowsuas o

0]

2. dwameanuimuihauisonazdeyaiinerdeanedinanssumiewsuaz iag

Yy a 9 Yy 1A
3. 'E)Nﬂ\iGU't’]qu.ﬁllﬂ't’]ﬂ"l\ﬁﬁﬂﬁifﬂﬂi‘iiu
o ' ) Y
4. ‘V]NTHTJJJﬂ‘]Jﬁi’Juvlﬂ
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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Resources Engineering
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Types of resources; non-renewable resources utilization; resources characterization; resources evaluation;
selection of processing technology coverage of mineral processing principles and mineral chemistry; processes of
improvement of material quality and process design
Learning Outcome : Students are able to
1. Describe the types, characteristics and utilization of resources
2. Estimate the amount of resources and needs
3. Minerals processing for optimal resource management
4. Design and improve material properties for appropriate use
5. Literature review and present the report for resources Management

6. Work as a team
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Materials Processing and Materials Selection for Engineering Application
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Materials and Processes selection based on the required properties in the component and product designs; case

studies selected from engineering practice; reverse manufacturing methodology for logistic and railway industries,

medical industries



Learning Outcome : Students are able to

1. Solve the problem of materials selection and materials processing in engineering products design based on
the desirable properties

2. Solve the problem of reverse manufacturing process of engineering component

3. Literature review and present the report for materials selection

4. Avoid plagiarism and cite sources correctly
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Mining Engineering Technology
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Open pit mine planning and design; geotechnical applications; blasting design; technology for underground
opening; mine scheduling; computer software in mining application; case studies in mine design and feasibility study

Learning outcomes : Students are able to

1. Applied technology for Mining Engineering

2. Planning case studies in mine feasibility study

3. Literature review and present the report for mining technology
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Rock Slope Engineering
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Mechanics and analysis of slope failure, plane, wedge, circular, and toppling failure; design of slope and
reinforcement to prevent sliding
Learning outcomes : Students are able to
1. Explain the mechanics and analysis of slope failure

2. Design the slope and reinforcement to prevent sliding



3. Literature review the mechanics and analysis of slope failure

4. Cooperate with others
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System Thinking and System Dynamics Model in Engineering
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Understanding system thinking and system dynamics theory; causal loops diagrams; feedback loops; analysis
and synthesis of model variables; learning basic of system dynamics model development; introduce to computer
application for system dynamics model development in engineering
Learning outcomes : Students are able to
1. Explain system dynamics theory
2. Analyze variables and feedbacks in systems
3. Write system dynamics model diagrams
4. Develop a basic system dynamics models computer program
5. Literature review and present the report for system dynamics model

6. Work as a team
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Metal Casting Technology
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Metallurgical and engineering principles, foundry and related industries; technology in metal casting; part
casting for logistic and railway industries

Learning outcomes : Students are able to



1. Explain the principles of Metallurgical principles
2. Select the suitable casting process for each metals
3. Solve the metal casting problem

4. Literature review and present the report for casting technology
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Surface Engineering
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Thermodynamics of surfaces; diffusion; chemical interactions of oxidation, corrosion and absorption
kinetics; surface protection and surface treatment techniques; surface coating technology; plasma coating technology;
novel coating process; surface coating analytical techniques and adhesion; tribology; case study

Learning outcomes : Students are able to

1. Understand surface engineering process

2. Research on new technology for surface engineering

3. Solve problems of case study

4. Literature review and present the report for surface coating technology

5. Cooperate with others
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Polymer Processing Technology
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Component and functions; injection molding; screw extrusion; fiber spinning; blow molding; thermoforming;
rotational molding; injection mold design
Learning outcomes : Students are able to

1. Select the suitable process technique for each polymer product



2. Explain the processing functions of each polymer processing technique

3. Literature review and present the report for polymer processing technique
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Materials and Manufacturing Technology in Railway System
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Metals material used in the manufacture of railway systems such as steel for railways, rail bogies, and train
carriages, cast iron for rail brake shoes, and aluminum for high speed train carriages, etc.; rubber materials in the railway
system parts such as rail pad and other parts; manufacturing processes for rail components such as metal forming,
forging, casting and welding such as rail welding and train carriages welding; metallurgical examination; destructive and
non-destructive testing in railway systems

Learning outcomes : Students are able to

1. Explain material technologies in railway systems

2. Understand the manufacturing process of materials in railway Systems

3. Test the physical and mechanical properties of materials in railway systems

4. Literature review and present the report for processing technologies in railway

5. Avoid plagiarism and cite sources correctly
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Module Materials Selection and Processing in Engineering
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Selections and applications of materials and manufacturing processes in the design of engineering components
and products based on the requirements, reverse manufacturing process methodology, case studies from engineering
practices, advanced technology in welding and joining between similar and dissimilar materials, joint properties; test and
analysis of welds
Learning outcomes: Students are able to
1. Solve the problem of materials and manufacturing process in design of engineering products based on the
specification
2. Solve the problem of reversing the manufacturing process of engineering parts or products
3. Solve the problem of welding technology and properties of weld
4. Solve the problem of weld testing and analysis

5. Literature review and present the report for materials selection

6. Avoid plagiarism and cite sources correctly
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Module Surveying Technology for Resource Management
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Application of new technology for surveying: photogrammetry, LIDAR (Light Detection and Ranging), GPS
(Global Positioning System), GNSS (Global Navigation Satellite System) and other involved technology; specific
software and computation for surveying; 3 D model of topographic map; resources evaluation, grade, area and volume;
characterization and type of resources; planning and design for non-renewable resources utilization; GIS (Geographic

Information System) of resources



Learning outcomes : Students are able to

1. Understanding of new technology for surveying such as photogrammetry, LiIDAR (Light Detection and
Ranging), GPS (Global Positioning System), GNSS (Global Navigation Satellite System) and other
involved technology

2. Use specific software and computation for surveying and for creating of 3D model of topographic map

3. Evaluate resources about grade, area and volume

4. Plan and design for non-renewable resources utilization

5. Create the GIS (Geographic Information System) of resources

6. Literature review and present the report for surveying and resources Management

7. Work as a team
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Thesis
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5. VIN']HTJMﬂUPJE]uVlﬂ

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. Appropriate presentation for research work

4. Literature review, avoid plagiarism and cite sources correctly

5. Cooperate with others
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Thesis
Y Y ao o Y A a a A ' o a a o
ﬂumnﬂﬂ“lummwau“lﬂ“lummn%nﬂaﬂiﬁmwnammamﬁﬂ qmamﬂiiuTaﬁ]ﬁﬂﬂmmzime
Qmﬁmnimmmwmf uazmalulagnsd1sranInens nm"lﬁ'ﬂﬁ@uauamﬁﬂmmmmmiffﬁmuqu ITUBNANIY

oA ' = = = 2 A a o =
ﬁﬂﬂﬂi%"]ﬂl !!ﬁﬁfﬂ'ﬁ“ﬂﬂﬁﬁ]'ﬂﬂTﬂ!ﬂﬁ1nﬂﬂ1ﬂﬂ1§ﬁﬂH1WaQW$LUﬂu UAZvgUINITIUNUTATULUUNLUNIZ Y



Yy Yy

v J a
WAGNTN3E8U] : A EUAINTD
1. lanszuaums lunsiauise
a o a aw
2. Aninauaz@ounauIte 1

Y 1

3. 131muawmm%"a”lﬂaﬂnmmmu
A 9 9 Yy a 9 Y 1A
4. FUAUVDYALAZDND ﬂlﬂiq\llﬁllﬂﬂm\‘liﬁ]ﬁifﬂﬂiim
13 ' o gd Y
5. ‘VINWUS'JJJﬂ‘]JEjI’&’Juqﬂ
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. Appropriate presentation for research work

4. Literature review, avoid plagiarism and cite sources correctly

5. Cooperate with others
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Minor Thesis
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Study and solve problems related to mining and materials engineering, logistic and railway industries, medical
industries, surveying technology for resource issues under the supervision and instruction of advisor and pursue the
formatted document

Learning outcomes : Students are able to

1. Understand the process of research work

2. Analysis and draft the result of research work

3. Appropriate presentation for research work

4. Literature review, avoid plagiarism and cite sources correctly

5. Cooperate with others
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