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This course provides the fundamental knowledge required for the design and processing of fibre and polymer materials. After
outlining the basic properties and production technologies of chemical fibres, the course introduces a variety of advanced
fibres and the sophisticated techniques used for their manufacture. The relationship between polymer chemical structure
and material properties is discussed with emphasis on crystalline and amorphous characteristics, as well as glass transition
temperature and melting point. Production technologies covered include melt spinning and solution spinning, followed by the
mechanisms of fibre structure development through molecular orientation and crystallization during spinning. The course
then examines advanced fibres, beginning with the production of multicomponent fibres and ultrafine fibres, and
subsequently addressing a wide range of high-performance and high-function organic and inorganic fibres, including their
manufacturing methods, characteristics, limitations, and applications.
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& | Describe and explain the main properties of textile fibres.
Describe and explain the major technologies used in textile fibre production.
Acquire knowledge of the production, properties and applications of advanced fibres.
Select appropriate fibres for designated applications.

2B HEDEMEDFHEEXE / Fulfillment of Course Goals (JABEE BEER}H D &)

H

ES

REETEIER /Course Plan

No. IEH Topics AZ Content
1 H | &iliEDOLFBELHED | B0 FBEDOREBMELIRAEVEE, LFEBE L HEEDOBR,
BfR
= | The relation between | Hierarchical structure of polymers, including chain entanglement. The relation
chemical structure and the | between chemical structure and the properties of polymers.
properties of synthetic fibres
2 B | i ELE R o E5 BRI RE EBERRE, AR RBIZICE T DR D RS,
% | Fundamentals of fibre | Melt spinning and Solution spinning. Formation of fibre shape in the melt spinning
production technology process.
3 B | &2 FOSREEDERHR DFERAE L ERBFTOBMR, HEEE L LA XREN., IvE X REELOBE%R,.
% | Fundamentals of higher-order | The relation between molecular orientation and birefringence. The relation between
structure of polymers wide-angle X-ray diffraction/Small-angle X-ray scattering and crystalline structure.
4 B | iMoo ERMEBERLRD | BRLMEAOBRICE 2D FEAFERKR, SHBEREOKERILES, DFRAISERILES
B % ICRIFTHE,
% | The relation between fibre | Molecular orientation through stretching of solid and melt. Crystallization in the
production technology and the | cooling process. Effect of molecular orientation on crystallization behavior.
structure formation
5 B | %o o shE 5% BEABHEOMEREHIEIC L 2S5, HRERICH T 2RO ESNFEEE
FRIC & 2 i O = RIS S,
Z | Advanced fibre production | Advanced fibre production technology: multicomponent fibres
technology: multicomponent
fibres
6 B | Sl o SE R BEHLE XS VRY A XL 7R—%k 77 vy afibkii BRERERE
% | Advanced fibre production | Direct spinning. Spun-bond. Melt-blowing. Flash spinning. Electro-spinning.
technology: micro- and nano-
fibres
7 H | @8E  SEMER#EEORER | ZEoFHE, IES FH. FRIESFHEHOSH T REE & T 2 PRI REER,
it
& | Advanced fibre production | Production of high-mechanical performance fibres from flexible, semi-flexible, and
technology: high modulus and | rigid chain polymers.
high strength fibres
8 H | B859FE8R)TFL i | UHMWPE(Ultra-high-molecular-weight polyethylene) fit#f o 80E % - FriR S %, S
DElEER ME. AR TEE, 8ORERGRE, Wit 7Y — 75k
& | Production, properties, and | Production technology. Novel production technology. High thermal conductivity.
application  of  UHMWPE | Negative thermal expansion coefficient. Thermal resistance. Creep properties.
(Ultra-high-molecular-weight
polyethylene ) fibres
9 B | 773 Miifo®iEs, B, | 77 I FlORE, REWRICL28EE, RLAGHFFELFIRY - EREED,
A&
& | Production, properties, and | Various types of aramid fibers. Spinning utilizing the liquid-crystalline state. Tensile
application of Aramid fibres and compression properties.
10 | B | &REERAS S 7o | PBO(polybenzoxazole) il DEL&ER, AP, M. MHEM,
85k, ME. AR
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& | Production, properties, and | Production of PBO (polybenzoxazole) fibres. Mechanical Properties. Thermal
application of Aromatic | resistance. Weatherability.
heterocyclic polymers
11 | B | A 2% RESS FMEOR | AAREREED FHHE OB & BB, HFRFEORE,
&k, ME. A&
= | Production, properties, and | Melt spinning and heat treatment for fibre production and improvement of fibre
application of Fibres from | properties. Characteristics of mechanical properties
Thermoplastic liquid
crystalline polymers
12 | B | R&=FHEOREE, HE, AEk | 77 VLR, ©y FREEBHEOUE, SIERICORIR, #1770 5K Rl FExL,
% | Production, properties, and | PAN-based and Pitch-based carbon fibres. History for the improvement of strength.
application of Carbon fibres New precursors.
13 | B | A7 R YL M OR | A7 . YL ME#ORIER (BRER. BOHRE), BioHELaIX tokk
&k, ME. A& 39
Z | Production, properties, and | Melt spinning and centrifugal spinning. Comparison of fibre properties and cost.
application of Glass fibres and
Basalt fibres
14 | B | 7 v 7, BMEOR | €7 I v /o & BERINTORR, BRI DR A EERIN,
&k, MHE. A&
% | Production, properties, and | The relation between the material of ceramic fibres and production technology.
application of Ceramic fibres | Various production technologies of metal fibres.
and metal fibres
15 | B | LisfiiioS%08m RBEONBOE L&, NAAMBOFA, U YA 7 L% EUCSHOMHERMN O AR,
% | Future of advanced fibre | Future trends, including the utilization of bio-based materials and the fibre recycling
technology technology.
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BEBEBMAFEE (F5 - E8%) /Required study time, Preparation and review

B | BALABRENICOVWTREETICEZ LERERDD 2L (2KHEE)
T | Reviewing the distributed course materials (approximately two hours) is required after each class for further understanding.

HR}E 5EZE /Textbooks/Reference Books

B | ##ZROBICGERENZRAET 5,
= | Course material will be distributed before each class.

PR D =k O E% /Grading Policy

B | ZPHRICETABROMEL, BEFRICETLFR— FOBRICISC TFFMT 5, LAR— MIEKEITL, ABROER%E 80%. L R—
POFER%E 20% & LCFHMIEIL. T DOEETED 60 R EZEKET 5, B, BEREHMO 30%ULEKE LHEIE, BRAR
BLUBHBOZRZRHLL,

Z | Assessment in this course is determined by final exam outcomes and multiple reports to be submitted throughout the
semester. Reports are assigned periodically, with exam results contributing 80% and report outcomes making up the
remaining 20% of the overall evaluation. However, students who are absent more than 30% of class are ineligible to take the
final exam or make-up test.

BEEIESE /Point to consider

H | #XHARICHERERNZZ 7y O0—-FF 52 ¢,

% | Download the course materials before the starting of each class.




