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BEDBR - IE Objectives and Outline of the Course

H | LAay—it, MBEOERERE] 2ik5 FHMBEETHZ, O TFYEF, #IE (EENEE) S CRENEE) o @it
TR BANLMEERTH D, T4 DBORYICIEENTFHEZAVEZIEHRNRNTLED, ZoLA 0T —FEAINT
7Ot ROFIEHCREURONPHFEICEVTEAREI 4B TV, SWEINIE, B2 FYPEEZZRME L7-ERERICIE
LA OY—MHEBEOBBENRAIRTH 5., REROFIFETIE, BABRYEOLFOY—KICHEKT 2EHERVREREZBN LA
o, LFAY—0OBRICHDERERANBIEZEEERT 2, BFETIE, SHTFHOBENFE (DFHOBALEL, D, »
EDOFRER &) LLANY—FHEOBRRERERL, EROSHFMROMIICL A AL —FENTHAI N TLBHIC DL TEN
T2, FAERISDTFUVEZELER/RETHD, BRVCEHEREELZIRICHEZZDBTFTOLF AT —DRENOVWTHERT %,
This lecture provides the basics of polymer rheology including the mechanics of a single polymer chain, polymer liquids, and

i

polymer solids. This lecture also introduces the correlation of the viscoelasticity of polymer materials in the wide range of

temperature and time (frequency) with the spatial scale of the dynamics of the constituent polymer chains.

v

FEDENERE Learning Objectives

B | #H (LAnY—) oEXESEB1BTS

SO TFER  BREOHEEORM, BKRE, REKEFEZERETS
B FEE - RIKO MM & HTFIEE) - BB OEREZBET 5
TLEEORHE RRTBET 5

EAFMI 7Ot RICET2HEEOFIHOERMEICOVWTERT S

To understand the basic concepts of viscoelasticity
To understand how the viscoelasticity of polymer solids and liquids depends on time, frequency and temperature

Bt
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To understand how the viscoelasticity of polymer solids and liquids correlates with the molecular dynamics of polymer chains

To understand the origin and features of rubber elasticity

To understand the significance of rheology control in polymer processing

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

JBE| IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B|LARY—AM (1) BEAMECHEOL AR Y —2eE@BL T, BMOBECTRZBOBEICDOVTIRAR
%o
& | Basics of Rheology (1) Definitions of basic quantities in rheology such as stress, strain and elastic modulus
2 H | L#ARY—=AF (2) &LAR | 7=V, 27y o =2y RIEOERRENEE ARG %8B L CHHPT 5, #HE
U—OEEEE (1) E, KTV g & ORFEEEERDOERBRIC DLW TR 2,
& | Basics of Rheology (2) Classification of viscoelastic materials on the basis of the stress relaxation and creep
behavior
3 B | LAY —o&ERES (2) MMEER (Z2—bURE) OZFZELT, HEPOTHAREOERPFZICOVTR
N5, BREZSL DEMAEDOEICOVTIHEND,
% | Basics of Rheology (3) Phenomenological understanding of viscoelasticity using simple models
4 B | LAY —o&ERHES (3) M EEM O T EETH MM, MEERE SRR NENES L LU
U—T7EE B Tk,
% | Mechanics of a single polymer | Introduction of force-elognation relation, spring consant and entropic elasticity of a
chain single polymer chain
5 B | LARY—0HERES (4) MEEMEROIRBIZER ICNT 2% (BRIRHIE) ICDWTRN 2,
Z | Rubber elasticity (1) Rubber elasticity (1)
6 B | BEZBAVHEEERRORE | IhE CICRNIEEERD RIS HENB L 07 U —T7E8%, MERREEZHNT
7 (1) BEY 5,
ZE | Rubber elasticity (2) Molecular understanding of the origin and features of rubber elasticity
7 H | REZBVWAKHEERROE | I E TIORANIEMERA RS BIRMBEIES M, EMREZBWTERT 2,
& (2)
& | Linear viscoelasticity (1) Concept of the time dependence of viscoelasticity of polymers which is composed of
the four regimes, i.e., glassy, transition, rubbery and flow regions
8 H | @9 TRk (2) B FOMEMEICE T2 FE-RERBEAICOWCHERT 5,
& | Linear viscoelasticity (2) Concept of time-temperature superposition principle in the viscoelasticity of polymers
9 B | kRMES2FOBNHEMEED | FRUESDFOBMBEMERICOVWT, BRALREN EMAMRELE DI L2RRD,
R - SREKREFEE (1)
& | Glass transition Introductions of the features and interpretation of glass transition of polymers
10 | B | FRESHSFOEMEMEERD | ERUESHFOMEMEICE T2 EHE - RERER, BLCENEERICNT29FED
e - REREM (2) MRICONTIHRR S,
% | Entanglements and | Introduction of the effects of entanglement couplings on viscoelasticity of linear
viscoelasticity of linear | polymers
polymers
11 | B | BEUESFOEUEDORE | BEUESHFOHEUEXRDRES L OBREICHT 2EKEFEHICOVWTIRNS, T R
RFMEE N T A% BORMEEEBICOVWTHNS,
= | Viscoelasticity of  branch | Introduction of viscoelasticity of branch polymers including star-, H-shape and
polymers random branch polymers
12 H| @2FPEOBEICKIS | @0 FYEORBMEICKIFTHFHOBAIEVEDIZOHRICOVTENL, 7 ORRN
DFHEOBHABVEDIRKDOF | ICOWTEREDOEZH% D & ICBRRT 2,
B
@ | Viscoelasticity of crystalline | Introduction of the correlation of viscoelasticity and molecular relaxation mechanism
polymers in crystalline polymers
13 B | L% TLEEORHE S FRIUARRICOWVW TR S,
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2 | Viscoelasticity of the | Introduction of the features and origins of the viscoelasticity of the suspensions of
suspensions of polymer | polymer particles
particles
14 | B | &9 FYE ORI AGHIE KERA S5 280 FHENRTHEEOFHICOWT, FRISADRAEEFICH IS
BRNOIRRZ, @0FMEOMIICE I 2 FFBEMBHEOEEMEICDOWTIHNS,
Z | Current topics in polymer | Introductions of the current topics and future perspectives in polymer rheology
rheology
15 | BH | #xew LARY—DORMERISOVNTE LD D,
Z | Summary Summary of the total lectures on polymer rheology

mL

Nothing in particular

BENREBER T, —WEFRPF > 14> (FrTwrF) BETERT 5,

FrTv v FEEZTIHEIE, FH1IC Moodle % ETFET 5,

BEEHELEVD, @R FORSCYMHICE T 2ERFEOBREIH D ZEANEF L,
BEAFBE L TEBZ 2BHTI CEeBRE LT, #HBEZREL TWLW5,

BRELR— b EERYT 5458, MASMERLAZLER— e, BEMMERLZELTRELAVLIE,

A part of lectures will be made via "On-demand video lecture" from the viewpoint of educational effect”, which is announced
in advance via Moodle.

Students are required to have learned the basics of structures and physical properties of polymers.

Each lecture requires 2 hours of reviewing.

You are prohibited to copy the homework reports each other.

You must complete the homework reports yourself.

B | #RE AL/ $EE FH#ELAOY— (BRLA DY —2%), aoF0EELYE G, SR 7RZ GERLFE
BA), LABRY—otR (BBHREE, FRILHR)
= | No textbooks are used. Printed materials of PDF files will be distributed.

B | LAY —0ERNLEE, S9F0HFES - BAEE L EIEOEREZ RO, ERNSENEBETETLEINE I N EHR
50
FHRICHTRBROKEL, BRTICETLR— FOBRICS L THET 5, BBROBEE 70%, LFK—FOKER%Z 30%& L
THEL, ZOEHED 60 mlEExEKEET 5,

I | Performance is evaluated by the sum of the score of the term-end exam (70%) and the scores of the homework reports in

lectures (30%).
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