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Materials Science

sBf2% /Program /IR RI2 - SBIZHPIRIE : /Specialized | % H/Semester /%5 H8 : /Second term
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4348/Category [/ iE B EEFR/Day & Period | /B 4:/Mon.4

FIB 1B /Course Information

B &S 15221401

/Timetable Number

REES 15260001

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

BRERBL SO F¥M : Introduction to Polymer Physics

/Course Title

BEYHKEL /)l =% o /NISHIKAWA Yukihiro

/ Instructor(s)
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BEDBHK - 12 /Objectives and Outline of the Course

S|

BAFONFRME, BE WEOERICOWTHIYPT ERT 5, Tk 89 FREZLVRCEUHART 272010, &
O, BATHBERVIMHERZTI ICHIY, »ERERNFRZERICERTLICEZANET 2, BEEBERT. &

DFHEOFE L ABRDIEE -

BO%, JLHEORNR LS Fin, BRLLRRE. 77 208 L ahfE EToRERES

DFOMHEEORHL L, ERNEEOABZEREL., [SHT2-00EBNZBICDT5 L 2BIEZELT 5,

i

This lecture introduces the basic concepts of molecular characteristics, structure and physical properties of polymers. The

topics include the tethodology of structural analysis, thermodynamics of polymer solutions, statistical properties of a single

polymer chain, rubber elasticity, crystallization and melting, glass transition, viscoelasticity.
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DEEBE /Learning Objectives

ERFO—REBEEEERT 5,
BAFOREECEEBRT 5,

RREE. REBELEDORREEZERT D,
BAFHEOTEZBEY 2,
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Tacticity of polymers
Higher-order structure of polymers
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Structures of crystals and liquid crystals of polymers

Statistical properties of a single polymer

Thermodynamics of polymer solutions
Thermodynamics of rubber elasticity
Crystallization and melting of polymers

Grass transition of polymers

Viscoelasticity of polymers

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

REETEIEE /Course Plan

No. 15 B Topics A Content
1 B | F#® Avbagsvay KER [BHFHE] OB EEEY
% | Introduction Introduction:  Significance of Polymer Physics
2 H | @9 Fo—XiEE BAFOBLOEE, £/ v—0E, BHEEA. 2k KiEEE HEARA
= | Structure of polymers | Types of branching, types of copolymerization
(configuration) Chemical structure of monomers, average molecular weight, molecular weight
distribution
3 B | &2 FooFeE THNFEOHS - P FEANHORR - D FEDOFHEA &
Z | Concept of Molecular Weight Discussions on "average" of molecular weights. Definition and origin of Molecular
weight distributions. Various techniques to measure the molecular weights.
4 B | &2 FORiEE Bl R 1R, REMMAEER S REMBEER. ~Y v A&
= | Structure of polymers | Rotational isomer, short- and long-range structure, helical structure
(conformation)
5 H | @9 FomREE() EREE. FREEE
ZE | Higher-order structure of | Higher-order structure of polymers (1)
polymers (1)
6 H | @9 FOmREER2) BRBEBE a0 FOoaRBEOEELKES
& | Higher-order structure of | Liquid crystal structure
polymers (2)
7 H | @9 FO@R#BER3) HiESR, B&. RU~Y—704 (HEHEEE)
% | Higher-order structure of | Single crystals of polymers, polymer spherulite, polymer alloys
polymers (3)
8 H | &5 F#EOFEQD) KRIBEERE, T4 L0140, REEEHODH
o | Statistical properties of | End-to-end distance, random-coil
polymers (1)
9 H | @5 FHEOFEQ2) EAFHOVANY, EEOSHFHE
& | Statistical properties of | Dimensions of polymers
polymers (2)
10 | B | @2 FBAROMEEQD) BFREEZAV S FBRRORNTE
% | Thermodynamics of polymer | Flory-Huggins theory
solutions (1)
11 | B | @92 FBAROMEE2) =BEE. BERE
Z | Thermodynamics of polymer | Osmotic pressure, Intrinsic viscosity
solutions (2)
12 | B | JL53% JLEEDORANE, TLEEDSFiR
% | Rubber elasticity Thermodynamics of rubber elasticity
13 | B | &0 FoRLEE A7 X | B - BRICOBRNFE, H7 REBOHH
%
Z | Crystallization and melting of | Thermodynamics of crystallization and melting of polymers
polymers
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14 | B | @5 ForkEE (1) MEMEDRRMR. =0T OREME DR
Z | Grass transition of polymers Thermodynamics of glass transition of polymers
15 | B | @5 ForEE (2) K —RERER]
Z | Viscoelasticity of polymers Phenomenological description of viscoelasticity, viscoelastic features of polymers

B | 1t%, B, MEBECFOERICET 2EBBZaRET 5,
RBEREHDOET, #F [BHTLE] OEE (52 VW IIRAKER) 2R JERT 2,
Z | Understanding of the fundamentals of chemistry, organic chemistry, and physical chemistry is prerequisite.

H | dECOBREZERET 20, HEMREREATC, —B2FRBEF 714> (FrTvrF) TCoFEBMEIRETS 2,
FUTAVTORELRDDEN . ZTORIFHZEINTLEATR M EHBERNICZERL B IFNiER o,
RED/—FEfEERICEY, BBT22L, BEOABZ ENZITBER LD ZREERT 5,

FEAEE L TEREZ 1ERHY 2HHEFIRITI L Z2BREL T H#EEZREL TV S,
%= | Reviewing on the basis of the notes taken in the classes is requested for 2 hours after each class. Evaluation puts an

emphasis on the degree of understanding for the content of the classes.

H | #REF  TEREe5FRE) (B2 a9FFaR GERIFERA) (2020 &F147)
= | Textbook: "Kiso-kobunshi-kagaku" (The society of polymer science, Japan, Ed.)

B | EXNICEHRICRTRR OB Rz iEHEie I 2,
& | Evaluation is determined on the basis of the results of term-end examination.
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