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(Module 1: Research Skills and Seminar)
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(Module 5: Polymer for Advanced Applications)
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(Module 1: Research Skills and Seminar)
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Literature survey; experimental design; data analysis and the use of statistical
analysis software; smart communication; critical discussion; seminar and presentation
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Students are able to

1. choose the right articles related to rubber or polymer technology from
reputable journals

2. design suitable experiments according to the research standard and realize

research ethic

choose suitable testing and analysis according to the research standard

be a critical thinker and effective listen to others’ opinion

present correctly and to the point

trace and track the reference sources, and use software for plagiarism check

Ny kW

show discipline and work effectively in team
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(Module 2: Polymer Materials: Design, Structure and Processing)
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Polymer classifications and applications; polymer and rubber chemistry;
structure-property  relationships; processing and compounding; sustainable polymers;
environmental and health concerns related to production and processing of polymers
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Students are able to

1. explain relationship between structure and properties of rubber or polymer

correctly

2. design rubber and other polymer materials for various applications with

sustainability and environmental friendliness in mind

3. expand and apply knowledge of rubber and polymer compound formulations

design to related research

4. continuously follow the ongoing progress in polymer materials and

communicate correctly
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(Module 3: Advanced Polymer Testing and Characterization)
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Principles and standard of polymer testing; operation of instruments; analysis of
physical, chemical and molecular structural properties of polymers; thermal properties;
morphology, aging and degradation properties, processing behavior and rheological properties

SN
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Students are able to

1. communicate theory and principles of testing and characterization techniques

for polymers

2. use information technology in analyzing testing standards

3. competently use testing and characterization equipment according to theory,

testing standards, and working steps for polymers

4. analyze and discuss data from testing and characterization correctly and

concisely

5. adapt an appropriate testing or characterization processes for various polymer

products

6. expand knowledge of testing and characterization of polymers to related

research
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(Module 4: Innovative Polymer Nanocomposites)
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Evolution of nanotechnology; polymer nanocomposites; structure and properties
of nano-reinforcing materials and polymer matrices; fabrication and processing of polymer
nanocomposites; principles and analysis of polymer nanocomposite structure; interfacial
adhesion between nano-reinforcing materials and polymers; technological development and
surface treatment of nano-reinforcement; mechanical, thermal, fire retardant and gas barrier
properties of polymer nanocomposites; innovations in nanotechnology and opportunities for
business; operation planning; risk management; application of entrepreneurship concepts for
improving the effectiveness of a firm’s operations
;‘Iﬁaummsa
1. meveaunAaiugumumeluladuily nufeenusmaluladwedwesidssznay
w1y
2. ysanmissnanugmaluladwedmesideUszneuullumsufiRouniomaniui
Aeedla
3, genuuUUkaTTRILWUU aeuionesanuinnssumunediesdssneuuluway
Tenmalumsusenaugsna
4. yhawesnadvssansawlunsianuduiia
5. ﬁaammzﬁwLauaﬂz’fayjaiﬂUI%LMﬂIuIa%WiamwﬂgfaEJNQm;faq
6. §385551 YuRnvaunamUBILALEIAY
Students are able to
1. disinminate the basic concepts in nanotechnology including technical
knowledge of polymer nanocomposites
2. integrate knowledge of polymer nanocomposite technology in their work and
related areas
3. design and develop models to advance nanocomposite polymer innovations
and opportunities for business
4. work effectively in a team
5. communicate and present data using information technology correctly

6. have ethics and take responsibility for oneself and society
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741-514 ¥ 5 woRasdmdumsuszandldeudugs 4((3)-3-6)
(Module 5: Polymers for Advanced Applications)
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The principles concept for applying polymer technology to advanced

applications; smart polymers; conductive and electroactive polymers; additive manufacturing;

applications of polymer for medical devices, aerospace, naval and military, transportations,
constructions and agriculture; tire technology
EEL%‘EJumiﬂiﬂ
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Students are able to

1. explain the principles of advanced polymer materials

2. analyze the development of polymer and rubber materials for various
applications

3. apply knowledge of polymer and rubber technology to explain mechanisms
and behavior of advanced polymer and rubber materials

4. communicate in academic context and work effectively in a team

5. have discipline, punctuality, and responsibility

741-515 A3 6 TanwoRwasddy 4((3)-3-6)
(Module 6: Sustainable Polymer Materials)
Aumnevestannedmesidsdu vintannedimesidsdu Yagnediwesiiduiingne
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Definitions of sustainable polymer materials; types of sustainable polymer
materials; eco-friendly polymers; biodegradable polymers; polymers in BCG economy; polymer
and rubber recycling technologies; devulcanization technologies; reversibly cross-linked rubber;
self-healing rubber; carbon credits

SN0
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Students are able to

1. concisely discuss definitions of sustainable polymer materials

2. classify types of sustainable polymer materials

3. identify outstanding properties, production and degradation of eco-friendly

polymer materials and biodegradable polymers

4. choose polymers appropriate in BCG economy

5. concisely and critically discuss polymer and rubber recycling technolosgies,

devulcanization technology, reversibly cross-linked rubber, self-healing
rubber, and carbon credits

6. show discipline, punctuality, and responsibility in assignments

741-516 YAYT 7 IANITIUNDANDS 4((3)-3-6)
(Module 7: Polymer Engineering)
ouesuduvedluiananeduies maedeulniidianavemediues audAdanauay
autAdesloladvomodiues leladvesnszuauntadnangauasnisinuny audiuaznislsauids

AFINTTUVDINDALUDT

wangasmemnaasuniauha avdnaviivuna luTagweawes nangasdsuia we. 2568 wih 11/14



© —
n - - - = - - - NOVUSKISTEINISUaISe
AUDNISFANUT UKIDN8IasdavvaluAsuns Sngvadaant l § it o
Us=91Un1sAnun 2568 N

Conformations of polymer molecules; molecular motions of polymers;
mechanical and rheological properties of polymers; rheology of extrusion and calendering
processes; engineering properties and uses of polymers

J3euanIn
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Students are able to

1. explain definition of conformation of polymer molecules and molecular
chain distribution functions

2. analyze effects of polymer molecular motions on polymer properties

3. concisely discuss mechanical and rheological properties and factors affecting
them

4. apply knowledge of rheology to extrusion and calendering processes in a
realistic situation

5. integrate knowledge of engineering properties in polymer engineering
applications

6. have discipline, punctuality, and responsibility for assicnments

7. communicate and present academic work from self learning in a clear,

concise and accurate manner

741-517 ¥advn 8 waluladunenstugs 4((3)-3-6)

(Module 8: Advanced Latex Technology)
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Fundamental characteristics of latex; stability and instability of latex; handling of
latex and latex compound; latex properties and testing; natural latex; synthetic latex; artificial
latex; chemically modified latex; preparation of additives for latex compounding; latex
compounding ingredients; latex dipping processes; latex foam processes; latex and textiles; latex
based surface coating; latex based adhesives; miscellaneous applications of latex
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Students are able to

1. explain the characteristics of latex

2. concisely discuss factors affecting stability and instability of latex

3. analyze the basic properties of latex and perform testing of latex properties

4. elaborate the main differences of natural rubber latex, synthetic latex,

artificial latex and chemically modified latex

5. classify types of additives used in latex and prepare additives for latex

compounding

6. apply suitable latex processing method to properly fit a latex product

7. have discipline, punctuality, and responsibility in assignments
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Advanced research on technology of natural and synthetic rubbers or other
types of polymers to create new scientific knowledge or innovations for academic benefits
and/or applications, under the supervision of thesis advisors; writing and defending the thesis,
publishing the research work in scientific journals or patenting
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Students are able to

1. disseminate knowledge from research related to polymer technology to the

audience

2. select suitable processing or testing tools for research

3. apply polymer technology knowledge and skills in combination with other disciplines
to create new knowledge or innovations that benefit the polymer industry

4. present research results using appropriate information technology and

communicate them to the audience

5. be disciplined, moral, ethical, honest, and professional researcher
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Advanced research on technology of natural and synthetic rubbers or other
types of polymers to create new scientific knowledge or innovations for academic benefits
and/or applications, under the supervision of thesis advisors; writing and defending the thesis,
publishing the research work in scientific journals or patenting
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Students are able to
1. disseminate knowledge from research related to polymer technology to the
audience
2. select suitable processing or testing tools for research
3. apply polymer technology knowledge and skills in combination with other
disciplines to create new knowledge or innovations that benefit the polymer
industry
4. present research results using appropriate information technology and

communicate them to the audience

5. be disciplined, moral, ethical, honest, and professional researcher
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