A195UI8518I%

a Jd
ﬂﬂ!%’ﬂ’lﬂ'Iﬂ]ﬁﬂil!ﬂzmﬂiﬂiﬁﬁ@ﬂﬁ]ﬁﬂiiw

MUIBUNAI U] QBN HAFTHENINIS

921-201 WeUNUVIAINTIHNUGIY 2(1-3-2)
Basic Engineering Drawing
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The significance of drawing, instruments and their
uses, frechand lettering and numerical drawings, 3
dimensional drawings, theory of orthographic projections of
points, lines and planes, sectioned views and convention of
drawings, civil electrical and mechanical engineering
drawings, the application of computer software in
engineering drawing
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Economics and Cost Management Engineering
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Knowledge about macro and micro economics

which related to industries; structure and analysis of industrial

cost; loss analysis; time value of money; depreciation;

determining of expected value and selecting alternatives;
present worth; internal rate of return; external rate of
return; sensitivity analysis; decision under risk and
uncertainty; fundamental of project feasibility study
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Industrial Safety Management
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Importance of safety in industry, dangers and
accidents in industry, frequency and violence of
accidents, cause analysis of accidents, prevention of
accidents from fire and poisonous substance, engineering
design for safety, policy and safety management system,
safety regulation and laws in industry, pollution in
industry and its effects to human, application of

occupational health and human factors for safety,

fundamental of emergency operation management
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Industrial Pollution and Waste Treatment
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Characteristics and quantities of pollutant in
wastewater, air and hazardous waste, analysis of pollutant in
water, specific processes for wastewater and hazardous waste
treatment and disposal in physical, chemical and biological
method such as filtration, sedimentation, chemical
reaction/bacteria designing specific tools, hazard sludge

management, methodology of pollutant disposal in solid

waste, wastewater and air pollution in industry

922-204 ﬂ1iﬁﬂ‘H1f]”I‘§ﬁN”IH!!ﬁ$ﬂ1§EIeJﬂEH 3(2-3-4)
Work Study and Ergonomics
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Evolution of motion and time study; micro-motion
study; motion economy; motion chart; man-machine chart;
time study, work study; calculation of standard time;
performance evaluation; computer application in work study;
influence of environment on human capability; fundamental

of ergonomics
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Plant Design and Automation
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Choosing location, planning and budget
estimation; analysis of product; analysis of manufacturing
process; calculation of machinery and manpower; design
of material flow; transportation and material transfer; line
balancing; plant layout; service design; water system;
waste treatment; heat energy system; electrical system;
power and light; air conditioning and ventilation;
telephone and communication system; safety system;

project control
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Strategic Management and
Industrial Policy
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Meanings and concepts about business strategy
and policies; different level strategies, models and strategic
decision making process; analysis of surroundings, industry
and competition; strategic determination and competitive
advantages creation; implementing the strategies; strategy

control; business case studies
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Industrial Environmental Quality
Laboratory
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Analysis of water, wastewater, solid waste, air
pollutant in physical chemical and biological aspects; use of
specific analytical tools in environmental laboratory; quality

control of analysis and statistical analysis of results
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Waste Minimization and Recycling
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Concepts of waste minimization in industries;
management; principles in engineering and biochemical about
wastewater, sludge or solid wastes utilization and recycling,
related technology such as value extraction from waste with

physical, chemical and biological method impacts on

environment, economics analysis in waste minimization

and utilization
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Hazardous Waste Management
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Hazardous and non-hazardous waste;
classification and quantity; sources; impact of waste to
public health; planning; management; assembling;
transportation; treatment and physic-chemical and
biological of hazardous waste treatment; law related to

hazardous waste; response to the emergency about

hazardous waste leakage
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Management of Air Pollution, Noise and
Vibration
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Air pollution, sources, composition and control
method; physical and chemical characteristics of pollutant;
impacts of pollutants on environment; analysis and
measurement of air pollutant, noise pollution sources and
effect, vibration and effect, legislation; radioactive pollution,
sources, effect, legislation; designing protection and control

equipments in air pollution, noise pollution and vibration
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Public Participation
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Importance  of public participation  to
environmental problems; rights, duty and communities
responsibility to environment; related laws; CSR, ISO 14000,
ISO 26000; public environmental behavior; stimulation of
learning, perception, attraction and response of communities;

technique of compliant reception and solution; case study
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Environmental Management for

Industry
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Law and legislation in environmental
management systems (EMS); basic knowledge about
EMS for industries, advantage, green labels; ISO 14001;
EMS Model, EMS specification; identification of the
environmental problems in industries and problems cycle
analysis; setting objectives and target of EMS; preparing
plans and organization structure for environmental
management; internal and external communication for
EMS implementation; EMS procedures, EMS document
system, training; system monitoring and auditing; case

study
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Clean Technology
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Definition  of clean  technology  and
implementation., designing clean technology systems;
products and processes, value added; local, national, and
international case study; environmental quality monitoring,
parameter to consider (solid, gas, and liquid); management ,
checking and analysis technology, mass balance and energy
balance in processes; product life cycle analysis; raw
materials, products transforming waste; toxicology in
industries; clean technology activities in Thailand and other
countries; role and importance of clean technology |,
application, auditing; clean technology and pollution

prevention; data source and related organization
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Principles of Marketing
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The course contains marketing definitions along
with its significance; roles, methods, lists of goods, pricing
policy, integration and the basic knowledge of consumers’
behavior; influential factors toward marketing and

technological factors toward management
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Small and Medium Enterprises Management
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The content includes features and categories of
small and medium size businesses; the applied management
principles and theories for business; government policies

supporting small and medium business enterprises; problems

and the corrective measures as well as the impacts on

countries and the world economy
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Natural Rubber
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History of natural rubber, rubber plantation,
development of the clones, rubber plantation
management, tapping, management of fresh natural

rubber latex, composition and properties of natural rubber

latex
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Synthetic Rubber
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Synthesis, properties and application of
synthetic rubbers such as styrene butadiene,chloroprene,
silicone, nitrile, butadiene, urethane, fluorocarbon and

butyl rubber
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Machines for Rubber Industry
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Assembly, system and application of machines
in rubber industry such as two roll mill, internal mixer,
compression moulding, injection moulding, calendar and
rubber testing machine, mould, design and its selection of

mould material
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Rubber Processing I
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Raw  materials  production concoming to
preservative of field natural rubber latex from rubber tree to
production of concentrated latex, rubber smoked sheet, air
dry sheet, crepe rubber, block rubber, control viscosity rubber
and other types of rubber, testing and specification for various
grades of raw natural rubber, problems and management of

raw rubber production
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Additives for Rubber
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Additives for rubber to provide the require
properties such as cross-linker or vulcanization agents,
accelerators, activators, antioxidants and processing aids,

fillers, colors and other rubber additives
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Principles of Industrial Management
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Basic fundamental of management, selecting plant

location, plant design, work study, production and service

planning and controlling, demand forecasting, creating

production plan, inventory control, linear programming,

simplex method, transportation and transshipment model,

quality control, machine maintenance
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Equipment for Rubberwood and
Rubberwood Products Processing
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The theory of use and design equipment for
rubberwood and its products; the advantages and

disadvantages of each kind of equipment and

maintenance of equipments
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Chemistry of Wood
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Structure and properties of cellulose,
hemicellulose, lignin and cellulose derivatives and wood
extractives; distribution of cell wall components;

chemical ultilization of wood
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Anatomy of Wood
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Introduction to woody plant; tree growth;
macroscopic structure of wood; microscopic structure of
hardwood and softwood; how wood structure is related to its
function in the tree; wood quality; physical properties; and its
utilization as an industrial raw material; comparative
anatomical characteristics of commercially important

Thailand woods
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Physical and Mechanical Properties of Wood
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Wood and moisture relationships; wood density and
wood specific gravity, swelling and shrinkage of wood,
permeability; thermal, electrical and acoustical properties of
wood, the relationships of physical and other properties of
wood; including the cellular structure of wood, stress and
stain diagram of wood; mechanical properties and factor
affecting mechanical properties of wood, standard methods in

determining mechanical properties of wood
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Deterioration and Preservation of Wood
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Factors of wood and wood composites
deterioration; degradation of wood by insects, fungi and

marine organisms, microbiological degradation and control

methods; microbiological degradation in relation to
wood structure; control and protection methods; various
processes for improving durability of wood and wood

composites
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Management of Rubber Plantation and

Rubberwood Processing
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Management of rubber plantation; rubber

varieties,cultivating and tapping for the highly quality of
rubberwood; wood trading system; calculate the volume

of wood; technology of rubberwood processing

927-257 anumvrhmamalulag 158131151 3(3-0-6)
Progression of Rubberwood Technology
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Progression of rubberwood industry technology
such as wood preservative, wood drying, wood adhesives

decoration and wood composites processing

927-258 msWanuazaNUaEusulNon 3(2-3-4)
Manufacture and Properties of

Particleboard
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Classification of particleboards; types, properties
and characteristics of raw materials; productionmachinery,
manufacturing processes and factory planning; the uses and
marketing of products; the importance of the industry of
particleboard manufacture for forest resource conservation
and economy; observation of the manufacture of particleboard

in the factories

927-259 mseenuuuNazmIwannseuseulyl  3(2-3-4)
Design and Manufacturing of Wood Furniture)
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Development of furniture ; important and technical

design of wood furniture product ; factors effecting to design

wood furniture ; concept of rubber product design ; case study

in wood furniture design ; manufacturing of wood furniture
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Rubber Processing 11
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Processing of rubber products, technique of rubber
formulation, mastication, mixing of rubber and additive,
rubber forming by compression molding, extrusion,
calendaring, rubber vulcanization by steam, hot air and
electromagnetic waves, finishing and packaging, preparation
of rubber solution, coating of materials by rubber solution,

problem and management in rubber processing

927-302 1A 3(3-0-6)
Rubber Chemistry
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Chemical structure and properties of natural
rubber, natural rubber derivatives; chlorinated,
hydrochlorinated, cyclized, graft copolymer, epoxidized
rubber, vulcanization reaction of sulphur and accelerator
system, peroxide vulcanization, crosslink density in

rubber molecule, chemical testing in rubber

927-303 malulagnandumens 3(3-0-6)
Rubber Product Technology
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Selection of rubber and additive for rubber
product, processing technology of rubber product, such as

tire, rubber band, shoes, belt, hose, etc., problems and its

management in rubber product processing

927-304 mallamienauaznandami 3(2-3-4)
Latex Technology and Its Product
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Natural rubber latex, synthetic rubber latex, testing
of latex properties, latex preservation, colloid stability of
latex, latex management, additive and its preparation,
compounding of additive in latex and testing of latex
compound, production process from latex such as dipping,
casting, and its management in processing of concentrated

latex production
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Product Research and Development
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A study of the possible margin; the influence of
the market; basic factors to consider; estimates relating to
investments; analysis of return on investment; working capital
and financial plan; technical factors; labor inputs of energy,
technology, environment and society; characteristics of the
product and related services; product life cycle; business and

political factors, domestic and international
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Physical Testing of Rubber
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Testing of rubber vulcanizate such as density,
hardness, tensile strength, elongation at break, tear strength,
compression set, resilience, abrasion, flexibility, ozone

resistance and swelling test
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Rubber Formulation
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Processing of rubber product, rubber formula
and its definition, objective of rubber formulation, rubber
formulation to obtain the standard or application quality,
rubber formulation to obtain processibility and
adaptation of the formulation for solving problems during
processing, rubber formulation to reduce cost leading to
competibilty in the market, calculation of density and

cost of rubber compound designed by a rubber formula

927-311 MsmvANMMWIHAMIHNISH  3(3-0-6)
Industrial Quality Control
msmuquaunniaeldvdnada  urugil
AIUAUNINEEA  uRuginiuqurauan  audeauy
Azay MIGUAIDINATIVADL ﬂmmwgﬁamﬁﬂaﬁn
adsavesdiaauazdusTna uuaRauazmainve
MItaMIAuMN  Msdumauguesvouds msly
inseafiesnTuddlumsasindenuam  ulsue
AUNNUALIZIUMIIAMIAUNN 1FU NAE NAUDY
waz'letedTo nazszuudy 9 ﬁgﬁmﬁ’fmﬁnﬂmmw
Statistical quality control, statistical control
chart, cumulative sum control chart, cumulative
deviation, acceptance sampling plan, producer’s and
consumer’s risk, concepts and quality management
technique, finding the causes of defects, use of automatic
equipments for quality inspection, quality policy and
quality management system such as TQC, TQM, ISO and

other quality system
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Industrial Excursion
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Excursion in rubber and rubberwood manufactory,

experience analysis obtaining from industrial excursion
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Cooperative Education
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Preparing for working in industrial factory, state
enterprise or official office
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Apprenticeship
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Student chooses to do a practical training in
industrial factory, state enterprise or official office related to

the field of study for at least 6 weeks

927-351 malulagmsonlinazmsanuns
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Wood Drying and Wood Finishing Technology
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The wood preparation for drying process; the

factors influence the wood drying; drying technology of
general wood and rubber wood; the properties of dried wood;
techniques of wood finishing; chemicals and materials for

wood finishing

927-352 Iioauazlsisz iy 3(2-3-4)
Plywood and Laminated Wood
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veneer, plywood, laminated wood and other
emgineered wood composites manufacturing technology ;

quality control in process and standard testing method

927-353 MINAZNQUHNEARA 3(2-3-4)
Adhesives and Theory of Adhesion

= =2 a Y J

nYNNITINAA Taseaswuazesndsenoy
= Sld' = 1 =* a a [

mmm"lumwamami gANA FUALAZANHUSUDINI
lugaaminisuld nisasteaevautiavesnta uas

INATTIUNAADUMITAAAVDININAAST QN 131
Introduction of adhesion theory; effect of
structures and chemical composition of wood on
adhesion; types and characteristics of adhesives in wood
and wood-based composites industries; application
techniques for adhesives and testing methods for adhesive

performance

927-354 malulagveaunyldisznev 4 (3-3-6)
Wood-Based Panel Technology
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MINanHaadua
Technology in manufacturing, testing, and
uses of particleboard, fiberboard, wood-cement board and
wood-plastic composites; research and development

trends of its products
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Drawing and Cost Estimation of Wood Furniture
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Introduction to drawing, orthographic projection,
isometric of wood furniture; cross section, details section,

sketching and cost estimation of wood furniture
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Quality and Production Control in Wood
Industries
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Application of statistical methods in controlling

quality in manufacturing processes of wood industries

927-357 malulagmsulsglnasnuantinna  3(3-0-6)
Energy Conversion Technology from Biomass
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Energy  from the organics in biomass; energy
conversion processing of wood and rubberwood; conversion
processing of wood deformation in chemical component to
energy, technology of rubberwood charcoal processing,
technology of lignocellulosic materials to biofuels ,biogas and
biooil, performance evaluation in energy conversion of wood

and applications benefit of energy
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Maintenance Management of Rubberwood

Industry
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The concepts and principles of the maintenance

management; the applications of knowledge for

rubberwood industry; the maintenance relied on the
protection; the machine maintenance; the causes of
machine and material damage; techniques of machine and
material maintenance for rubberwood industry such as,
motor, light , power transmission belt bearing ball
bearing; the assignments of the option and system of
maintenance and repair; the planning and control of the

maintenance; the assessment of each maintenance designs
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Wood Modification Technology
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Wood modification methods; chemical, thermal

and other processes; the chemical, structure, mechanical

properties, physical  properties and durability of
modified wood; case study: application in solid wood

and wood composites industrials
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Progression of Rubber Technology
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Progression in rubber and its product, research in
rubber and rubber technology, synthesis and processing

techniques, recycle of rubber and use of rubber in construction
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Instrumental Analysis of Rubber
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Principle of rubber analysis by instruments :

Infrared spectroscopy, UV-visible spectrophotometer, nuclear

magnetic resonance spectroscopy, mass spectroscopy,
thermogravimetric analysis, dynamic mechanical analysis,
differential scanning calorimetry , scanning electron
microscope, transmission electron microscope and atomic

force microscope

927-403 maluladwaradn 3(3-0-6)
Plastic Technology
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Introduction to basic plastics and plastic materials
applications, preparing plastics for products manufacturing

process, Additives and supplements for plastics, mechanical

testing of plastics; plastic processing; extrusion
molding; injection molding; blow molding; blow film
molding; sheet thermoforming; other polymer processing

techniques for plastics

927-421 M3IAMIAMIHNIINaANYIH 3(3-0-6)

Modern Industrial Management
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Types of business organization, structure and
main function of industrial organization including
production, marketing, financing and accounting,
personal management, management process, planning,
organizing, staffing, leading and controlling, management
of out of country business, production and out of country
marketing, principles of marketing, market segmentation,
marketing mix, consumer behavior, principles of
accounting and financing, international production and

marketing policy and effect on industry in Thailand

927-422 M3IANIHONIIFIVOIQAANNTS  3(3-0-6)
Maintenance Management of Rubber
Industry
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The concepts and principles of maintenance,
application in rubber industry, maintenance relied to
protection, machine maintenance, cause of machine and
equivement damage; machine and equivement maintenance
techniques for rubber industry plaming and control of
maintenance process; the assessment of each maintenance

designs

927-423 mseenuuuWanumignauazlifnamnn 3(3-0-6)
Rubber and Rubber Wood Product Design
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Development of rubber and rubberwood product;
important and technical design of product; factors effecting to
design; used of product design for marketing strategies,
concept of rubber product design with care for environmental
friendly; case study in rubber and rubberwood design
927-424 FIVoNIABMUYATIHNIINEN 1-3(x-y-2)

Special Topics in Rubber Industry
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Interesting topics in the field of rubber industry

being either lecture or/and laboratory and 1 to 3 credits

927-434 msaaaulamagsneenauazliensms  3(3-0-6)

Decision Making in Rubber and Rubberwood
Business
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Economic principle adaptation and sciencetific
management process for decision making in rubber and
rubberwood business, such as quantity analysis, cost
analysis and project analysis by money value in time
especially problem analysis and finding answer in

executive vision
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Seminar
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Seminar and discussion in an interesting topic

of rubbers, rubber products and rubber and rubberwood

industry leading to job training, student project and
cooperative education
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Co-operative Study I1
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Working in industrial factory, state enterprise or
official office as a employee for one semester under the

supervision of the lecturers; evaluation by the personnel

of the organization
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Student Project
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Student performs the project related to rubber and
wood industry management based on the research proposal

under supervision of advisor, report submission and

presentation
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Rubberwood Industry Business Management
nurAalumssamsgsnegaaminssu Iderams

Sg]}TL!ﬂTiﬂﬁWQ ﬂ”li%%ﬁlﬁ‘ﬂ?jﬂﬂ 139 NUUVUAZWAIU

u

@

a 14

AARNUN
Business management concepts in the rubberwood
products industry marketing; customer research; product

development and design
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International Rubber and Rubberwood Trade
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Fundamental of economic international trade; rule
of agriculture in international trade; trade policy and system
of rubber and rubberwood products in Thailand, trade’s
problem of rubber and rubberwood products; rules of
international trade institute in negotiating for trade’s problem

of rubber and rubberwood products
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Special Topics in Rubberwood Industry
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Interesting topics in the field of rubberwood
industry being either lecture or/and laboratory and 1 to 3

credits

(Y] a d
937-101 wanAUAFIANANT 3(3-0-6)
Principles of Mathematics
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Functions and graphs; limit and continuity;
derivative and applications; integration and applications;
linear equation system; matrices, linear programming

and applications
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Principles of Chemistry
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Stoichiometry; periodicity; chemical
bonding; thermodynamics; solutions and properties;

chemical kinetics; chemical equilibrium; aqueous

equilibria; electrochemistry; nuclear chemistry
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Principles of Chemistry Laboratory
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Semi-micro qualitative analysis; precision in
weighing and measuring; separations of solid from liquid;
balancing equation; thermochemistry; Ph of acidic-basic
solutions, buffer solutions and solutions from hydrolysis;

electrochemistry; electroplating
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Organic Chemistry
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Chemical bonding; properties of bonds; molecular
structures and properties; isomerism and isomers; electron
delocalization and resonance; stereochemistry; classification
and nomenclature of organic compounds; physical properties
and basic chemical reactions of aliphatic and aromatic
hydrocarbons, organohalogen, alcohols, phenol ethers,
carboxylic acid and their derivatives, aldehydes, ketone,
amines, lipids, carbohydrates and protein
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Organic Chemistry Laboratory
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Organic laboratory experiments relate to the

lecture topics.
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(Principles of Physics)
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Vector; force and motion; heat and

thermodynamic; nuclear physics; electricity; wave, light;

sound
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Principles of Physics Laboratory
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Laboratory correspondent the course of

903-151 principles of physics
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Basic Rubber Physics
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Thermodynamic; electrical  interaction;
elasticity and stress strain of rubber; heat properties of
rubber; electrical properties of rubber; mechanical;

hardness; tear strength; gas permeability
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Plant Biology and Microorganisms
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Study of plant cell in structure, function,
classification, basic ecosystem; knowledge of
microorganism in  identification, classification, basic
technique in controlling, storage, interacting with
environment; genetic and genetic engineering; application
of microorganism for environment, agriculture and

industry
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Foundation to Material Science
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Structure and properties of materials; metal; alloy;
polymer; organic chemistry of polymer; ceramic; rubber
wood; composite material
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Statistics for Science
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Statistical method for data collection, presentation,

analysis of data and application in science; sampling

technique, sampling distribution; testing hypothesis of

parameters, experimental design; analysis of variance;

practice for data analysis with statistical package



