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IR RE ##&E : Lecture
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2 7 X /Class
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BEDBHK - 12 /Objectives and Outline of the Course

H | LAaY—g MEOERERE] 25 FHBERTH 2, @0 FUEIL, #E (BEEOEE) St CRENMESE) o ZEk
TR MR LHHEE AR TH D, TADOFGOEY ICIEENTFYEZAVLIEHRMENTVEY, ZoLF ATy —KFEAIIT
7O Z0HEPRERUZONPFEICEVWTERLBREAE->TWD, EVEINE, SOTFYELAEME LBRBRICIE
LAY —MEBOEBBENRAIR TH ., AERDOFIETIE, BARYEOLFOY—HICHET 2EERVEREBN LA
Mo, LAY —0BRICHEREANLESZEERT D

Z | 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.

FEDEEBIE /Learning Objectives

H | 3 (Lray—) oEXNER2BET2

BOTFER - RIKOMBEORRM, AR, REKREFEEZEMETS
BAFEE - RIEORHEME &9 FES) - ENEEORE%ERT 5
TLEHEORHMERRZERET 5
BAFMI7AERICE S B MEEOHEOEERICOVWTERT S

b

To understand the basic concepts of viscoelasticity

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

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
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B EEDERE DFHMEEXE / Fulfillment of Course Goals (JABEE &Rl B D &)

=
H
z

RETEIER /Course Plan

No. 15 B Topics AZA Content
1 B|LARY—AM (1) BEAMECHEOL ARy —2e5@BL T, BMOBECTRZBOBEICDOVTIRA
%o
& | Basics of Rheology (1) Definitions of basic quantities in rheology such as stress, strain and elastic modulus
2 B | LAY —AF (2) &LF0 | ¥ Ty=vd, ¥ Ty o=y FEOEKRRNEH % R0ABL CHRBET 5, HiE
Y —0EEEE (1) K, KTV g & OB EEROEBBLRICOVWTRR S,
ZE | Basics of Rheology (2) Classification of viscoelastic materials on the basis of the stress relaxation and creep
behavior
3 H | LAnoY—oERES (2) MMMESE (22— YR ORFZEL T, HECOTHREOEBEZIC OV
N5, BFREZ L DEMAEDERICOVTIENS,
% | Basics of Rheology (3) Phenomenological understanding of viscoelasticity using simple models
4 B | LAY —o&ERES (3) M EEME O T EETH MM, MEERE CHEEEGRORNENES S LU
U—T7EE B Tk,
Z | Mechanics of a single polymer | Introduction of force-elognation relation, spring consant and entropic elasticity of a
chain single polymer chain
5 H | LAaYy—oEREs (4) MR DOIREZR IS 2168 (BRREN) IOV Tk~ 5,
% | Rubber elasticity (1) Rubber elasticity (1)
6 B | BEZBAVHEEERRORE | IhE CICRAIEERD RIS IENB L 07 U —T7E8%, MERREEZHNT
7 (1) BEY 5,
ZE | Rubber elasticity (2) Molecular understanding of the origin and features of rubber elasticity
7 B | BEZHAVHEEERRORE | IhE CICRAIMEERA R T BRI Z, GEAEE AV CRET 5,
& (2)
ZE | 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 B | &2 FOREHEME (2) BN FOMBIEICE T2 EM-REBRERICOWTHERT %,
& | Linear viscoelasticity (2) Concept of time-temperature superposition principle in the viscoelasticity of polymers
9 B | kRMES2FOBHNHEMEED | FRUESHFOBMBEMERICOVWT, BEALCREN EMAMREELE DI L2RRD,
R - SREKREFEE (1)
Z | Glass transition Introductions of the features and interpretation of glass transition of polymers
10 H | ERUESHTFOEMNEEERD | ERUESHTFTOMBMEICE T 2EME - BERED, BLOENEERICET290FED
M - REKREN (2) RIZDONTIRN S,
& | Entanglements and | Introduction of the effects of entanglement couplings on viscoelasticity of linear
viscoelasticity of linear | polymers
polymers
11 | B | BEUE2FOEUEDORE | BEUESHFOHEUEXRDRES LOBREICHT 2EKEFEHICOVWTIRNS, T R
REFHEE N 7 REGH BoB#EEEEBICOWTIRNS,
o | Viscoelasticity of  branch | Introduction of viscoelasticity of branch polymers including star-, H-shape and
polymers random branch polymers
12 B | &9 FDEOHBEICKITZY | @0 FYEOKBEMEICKIZTTHFHOBAE WV EDIEDOHRICDOWVTIBNL, T DR
DFHEHOEHAEWEDIFDOH | ITOWTEBRBEDEZ A% LIESRT 5,
R
Z | Viscoelasticity of crystalline | Introduction of the correlation of viscoelasticity and molecular relaxation mechanism
polymers in crystalline polymers
13 | B | JL3HE% JLEMORHEE D FRNARRICO W TR S,
& | Viscoelasticity of the | Introduction of the features and origins of the viscoelasticity of the suspensions of

suspensions  of  polymer

particles

polymer particles
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14 | B | &9 FYE ORI KEF% S5 2E0 FHBELNRIMFEEDORFRICOWT, FREHAVDREEEFNIHIS
BHLRRD, BAFHROMIICE S 2IFRAEEOBEMIC OV TR S,
Z | Current topics in polymer | Introductions of the current topics and future perspectives in polymer rheology
rheology
15 | B | #KEeo LAOY—DR2FRICOVTEED D,
Z | Summary Summary of the total lectures on polymer rheology

L

Nothing in particular

BEWRAERFZA T, —EFEREAA V14> (F>rT< oK) BETERET S,

FrFwr F#EEREITIHEIL, FEIC Moodle 2 ETFET B,

BIEEHIZR WA, BOTORELYHEICET IEREEOERIIH D I ENEFE L,
FEAREE LTEZBA2 2BHETI L A2BREL T, HGEZRELTWD,

BELR— FEERT 25, MASMERLELR— 2, BEMPMERLAE LTERELAVLWI E,

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 | #&E AL/ $EE FH#ELAOY— (BRLA DY —2%), ao0F0EELYE G, SR 7RZ GERLFE
BA), LAY —ottR (BBHREE, FHILHR)
= | No textbooks are used. Printed materials of PDF files will be distributed.

B | LAY —0ERNLES, a9 F00TED) - BEE & MEEOERZ OIS, ERNEENERTE TV INE I EH
50
FHRICHTHBROKE L, #FRPICEITLR—FOBRICGLC THET 5, HBOBERZ 70%, LKR—FORER%E 30%& L
THEL, ZTOEFAN 60 RULEEKE T 2,

Z | 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



