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BEDBR - IE Objectives and Outline of the Course

H | LFRY—L MEOERERE] 2&> FMERTH D, mHrFYEIL, #E (BENOEE) S CRIENER) o —@mH%
R BN AIEEARTH D, TLAOFOEY ICIFENTFYEEZAVALIEERNBNTVEY, ZoLF Y —5FEAIT
TR ZAOFEPRICEBONFHRICEVWTERAKREZEB->TWE, EWEZNE, B0TFTYWEEHEME L-ERERICIE
LA OY—MHEBEOBBENRAIRTH 5., REROFIFETIE, BABRYEOLFOY—KICHEKT 2EHERVREREZBN LA
Ao, LFAAY—0BRICHERERNLGESZEET S

i

This lecture provides the basics of polymer rheology including the mechanics of a single polymer chain, polymer liquids, and
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.

F2BDEEBRE Learning Objectives

B | #3EE (L3Ry—) oEXRRSEEET

BOFEE - REORMBEDRM, AEY RERFEEZERT S
B FEE - RIEOKHEME & TFES - BNEEORBEAYERT 2
JTLHEMOBSHERREEBRT S
BEAFMI7AERICETDHEEOHHOBEEMRICOWTERT 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

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
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| To understand the significance of rheology control in polymer processing

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B|LARY—=AM (1) BEAMECHEOL AR Y —2eE@BL T, BOBECTRZBOBEICDVTIRAR
%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 | T2V, 27y o>y RIEKOERRENEE A2 R %8B L CHPT 5, #MHE
T—OEEEE (1) E, KTV g EORFEEEERDOERBRIC 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) MkMER (22— b URE) OZFZELT, HEPOTAREOERPRICOVTR
N5, BREZS DEMUAEDOEICOVTIEND,
% | Basics of Rheology (3) Phenomenological understanding of viscoelasticity using simple models
4 B | LAY —o&ERES (3) M EEME O T EETH M, 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 SN T 2% (BRIRHIE) ICDWTRN 2,
ZE | Rubber elasticity (1) Rubber elasticity (1)
6 B | BEZBAVHEERRORE | IhE CICRAIMEERD RIS HENS L 07 U —T7E8%, MERREREZHNT
7 (1) BEY 5,
ZE | Rubber elasticity (2) Molecular understanding of the origin and features of rubber elasticity
7 H | REZBVAKHEERRKROE | INE TISRANIEERA R BRMEIES M, EMREZBWTERT 2,
f# (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-REREAICOWCHENRT 5,
& | Linear viscoelasticity (2) Concept of time-temperature superposition principle in the viscoelasticity of polymers
9 B | k@RMES2FOBHNHEMEED | FRUESDFOBMBEMERICOVWT, BHEALREN EMAMREELE DI L2RRD,
R - SREREFEE (1)
& | Glass transition Introductions of the features and interpretation of glass transition of polymers
10 | B | FRESSFOEMEEERD | ERUESHFOMEMEICE T2 - RERER, BLCENEERICINT29FED
i - REKREM (2) MERICONWTIHRR S,
% | Entanglements and | Introduction of the effects of entanglement couplings on viscoelasticity of linear
viscoelasticity of linear | polymers
polymers
11 | B | BEUE2FOEUEDORE | BEUESHFOHEUERDRES L OBREICHT 2EKEEHICOVWTIRNS, T R
REFHEE N7 REGH BoB#EEEEBIC O LTINS,
o | Viscoelasticity of  branch | Introduction of viscoelasticity of branch polymers including star-, H-shape and
polymers random branch polymers
12 H| @2FPEORBEICKIS | @0 FYEORBEICRIFTHFEHOBAIEVEDIZDOHRICOVTEBNL, 7 ORRN
DFHEOBHABVERIRKDOF | 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% TLEMEDORHE N FRIARIRICDOWTHEHNS,
& | Viscoelasticity of the | Introduction of the features and origins of the viscoelasticity of the suspensions of
suspensions of polymer | polymer particles
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particles
14 | B | &9 FYE ORI AGHIE KERA S5 280 FUENRTHEEOFHICOVWT, FRISADRAEEFIH IS
BRMNOIRNRZ, @0FMEOMIICE T 2 FFBEMBHEOEEMEICDOWTIHNS,
Z | Current topics in polymer | Introductions of the current topics and future perspectives in polymer rheology
rheology
15 | B | #Kxesd LARY—DLERICONTE LD B,
Z | Summary Summary of the total lectures on polymer rheology

L

Nothing in particular

BEWRERFZA T, —HEFEREAA V14> (FrT< o F) BETERET S,

FrTFYr FERETIHEIL, FEIC Moodle R ETFET B,

BEFXFIIHEVH, 80 FORBELYEICET 2ERBEOBRIEIH D ZEHNEFE L L,
BREAPEE L TEB 2 2BHT I C2BLE LT, #BEERTLTWD,

BMBELR— FERERT D58, ADMERLZLR— A2, BEMMERLAZE LTIRELAWT &,

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 | #8E AL/ L FH#ELAOY— (BRLA DY —2%), aoF0EELYE G, SR 7RZ GERLLFE
BA), LARY—oiR (BEBHEE, FHRLHR)
= | No textbooks are used. Printed materials of PDF files will be distributed.

B | LAY —0ERNLEE, S9F0HFES - BAEE L EIEDEREZ .01, ERNSENEBEBRTETLEINE I N EHR
50
FHRICHTRBROKEL, BRTICETLR— FOBRICS L THET 5, BBROBEEZ 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%).

w



