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ABSTRACT

Monofilaments of some materials were drawn continuously under heating by CO2 laser
irradiation. The structure and properties of the drawn filaments were mainly analyzed by tensile test,
wide-angle x-ray diffraction, refractive index, and thermal shrinkage measurements. Poly(vinylidene
fluoride) monofilaments having 200 - 700 um diameter were drawn continuously under heating by
CO, laser irradiation. The structure and properties of the filaments obtained from various diameter
and draw ratio were analyzed by tensile test, wide-angle x-ray diffraction, refractive index, and
thermal shrinkage measurements. When the drawing stress exceeds 100 MPa, the filaments obtained
from 300 um diameter filament shows obviously smaller strength than the filaments obtained from 200
um filament. The birefringence unevenness in the cross-section of fiber also observed at the condition.
The 1.0 GPa tensile strength was obtained by drawing 200 um filament to the draw ratio of 6.0.

[ EAE LY
e T A L — % TR U O & RO DI — ICHEME N - IEM TS Z 2k D, FikRETH
ETSHME - B T 4 T ALY P EBEN ORMICEET 5 AT L EHRET B,

b R DRNA & R

AWFFETIE. PET, PA9-T, PP, PLLA/CL, PE, PFA, PVDF, PPS #x&#EMEL., chbz
B OVRRBIRIEE D U <IZEMRE - BMHEMHERBICI O T/ 705 A2 K, AUy br—
VEQOBEBIITREESL., LY —MBYEH S X T AT K O U, 55 Nk ORE - Yk 2R
Wrliz. RO —F —%%2 AW MBYEMHEDENT, L —F—ORBHITE > TRENDE—IT
HHEZ B - FEHTED LN R THD. Thbb, BsE - BEEICK2MBTIIMMERNKEL
7251 F NI EENRE <250, L —mEATIHEENRE cThREMICNATES. LY
—HRAER, bo b —ICHEEMATE O MEOERIIL —F —FE@EB AL —F—13 10.6 1
M) T BRI Lo THRES. AHETHNZRY I —IZDONWTHEDZIDEEE 1 1TET
5. bbANZOEREDLETHU T THORIRMNENWDITTIZ/RWD, ZOERUT TG EEDE
MRBIZAS L7720, DLETIREICREHOANMEIND L DIT/RD. RXD, HIZTPEE PP T
WRBDVNE <, DIROKRWEME (EWHXK0BIE) TZZ, —BTH—-MATES ZE0N0h
%, EE, B 2.5mm O PE IWEE—EHEE T FAMIZEDBRRSFENS L —F—2RHT 5L,
L —T—REIC L OB ROMNE THMET 20ONBHETES.

INETOPZEICL O Do /L —F—NBUEMHD A v N EFHIHT 5.

1. EEmEL

SEDRED VT B D HE T & kT 2 A WIE S, BE LA TE 313 SE VROt
— & =)THRZEMEBATE S, BoMOMGl IR AFEETH 5.
2. BH—m#k

L —HF—ABRINE NS TRATRINE—ICED S, T4 AL MR ZEEMATE S,
BICRWHEHE (B 74 AP IREDEERMNWT WS, EAEEMEICHFEGTES.
3. HHEDEWIR R

BITEIEED SRR EN S THRN DB SR, HiFL o X0 L> THRICEDME 258
HTELEYD, BREMMZLBNBEBBRICHETES., £z, LY —XOBEZIUPHEMTRHEIZ
R TE27-0, BEOHMZ{CHBERHTE 2. BHREEROEECIEMBED ) 7IVY 1 Ll
HOWEETH 5.

—189—



4. BNTEE)ER
BULRTS U TEHBEMEIIZT ZMATE 5720, _
BN LY, BT REROEM - B TR R 1 A0=10.6 pm [T HMIRFEEH &

BNEN 1% HE/RNED, D &b—H BOYMRNTHEKEE
UEDO%REBVPRAD S, HEIF)F—ITKDEE Polymer Absorption Most Effective
W72 2 MEIBZT Tia<, BERMLE D70 O Coefficient K Fiber Diameter
K BRI E O AREI RS, Fm, LOK 54 o P
MThorEmEME B AR EZNREE LN &N

BNEST, MTEBEILNY MeT 3o EN PE 0.6-0.9 3—5
T, EROANEIBICEETES. a5, M PP 1.9 2
ESEOY D BEZBERBLIONZORICAEL 248 PFA 6.2 0.5
DORAHDRLTELEYD, ZMESBEEICD PPS 8.4 0.3
WLTWD. Nylon 6 10.7 0.3
E‘]ﬁﬁibijfiﬁ\m, 3., 4IIREEESCIX B PET 11.5 0.3
NTH =X ARBWTEMER DD, L—H PLLA 14.3 0.9
*Eft{ﬂ?biﬁ‘lﬁﬁ'ﬁ'@i’;]?%f;ﬁﬁaﬁ:ﬁ . JE/ AR I: PVDF 18.9 0.9
EEHENDOBRMICEET S ATATHDLENZ

£9. UFTI, ®UT7vikE=ZU 5> (PVDF)

DRERZBNT 5.

PVDF £/ 74 I A NEBKENZEALERR

W, BHERNKITEY, BEAKREV, W o

ENTOHE W SHENSD, EiHosrelT G s a ©
FERHEINTNDS. FIDROIXIBKRNWT 4 T A ~ 800 A A
hERET S B, EHTECHENENCRE 5 oh 8O
BADVECDT R0, HEPHOETICDRS B g%

5. L——MBVEMRIELL, RO MBS IEE A 400k o° o $0s
L—F—C K BB ET B ETH—DDORE 2 00l A &08mm
kMR FR TE, BEOMSER ESAERED 5 O ¢07mm
m_ENARBTE S, AHFETIE, 7 LNE R S = 00 50 100150 200 250
REEXIN/ZERE 0.2 mm, 0.3 mm K 0.7mmdD Drawing Stress / MPa
PVDF £/ 74 T A MERBEHA L —F—iTX , _

D 3MB~TRHETHMREML /=, £/z, BE 0.2 mm Fig.1 Dependence of tensile strength

on drawing stress.

T T4 TAY NEARERO b MU =50,
172CHO 7)Y B TIEEER 5.56~6.5 FETHIEM L. ML GBI OWTEIRERER, A
£ X Er, THEMSE L2 BRRANEBLVOBIERAEZ2fTo72. K1, L—F D
RS 55 NZ5lR OME DBIfR 2R T . JEMHES 120MPa BLF T, SRESHEERICK ST
EAAMICENT %2, 120MPa L\ TIIEMaiate OEENRKWIF EREN/NE <725, FkiEWmHE
FERESEL D, flEHER 0.2mm PL_E TI3HHEN K< 722 13 ERMREOMEAIREZIIKREL 2B Z
EMOMo TG, LENST, SMEERNALRIIZEJKETSITIEANEFL, BERIEMHICH
WTREICERKENREN/ZEEZTVWD. Tz, EMAHEOERNKND DT E, M HERR
INERISE TR EV. ZHE, EENKEVIZEREDEN " 20 B0z, NEWEHTTIE
HELTEMPTERNDTIFRNNEEZEZTNS. B 0.2 mm OFENZE 6.0 fFIZEMH L 7=5lE D3k
12 1.0GPalTE L. F/, 5.0 MR 60FET2REMTSHIEITKD, HHEMREIX 1.15 GPa
FTHEMLZ.

L —F—MATE 2 HWHEANIREZNEE I/ 2EE 0.2mm Bl LD PVDF ## T, L —Y—g
HANZ 7L E— M9 52 &Ik D EMER OBHEBEIRESMEZ/NS L, I5THEYEZM L
SHAIENTEDEEZEND. iz, MOFMITBNTH, X1 DERIDDBRNEH#EZL —T
—EMTZEEICE, L be—bh+ L= —mBEN YR EICSHRNEEEZI SN, EEINT
W5 SRR TR I L — Y — AR ORI TE 5.

—190—




