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REEZRAVTEIRAREZITV., TOHFENBEETHET 237 A —FIZOWTRE LTz, #tEML L
T THRREZANBEE L TILREBUDSRNT 5 2 & V., 2 5484 % (EB L7- (Sample
A, BONERE-FEMBRIL, BWRCEETIERICELD “HTU” BAEHLEZE. TICMhoik
BREBERNROBAEL BN, —EDRAEEZ L OERE 2V BRFEE b > THN LK (Fig2-1).
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H3S-THOMEE tan 0 . T LARDOFRIROMEE tan) 2ROz, ThHDOZEENS, ¢, Egu EZUT
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%,

e =b/(L,+a) = !
E,=tanf* (L +a) Z ol ¢
E=tan/*(L,+a) 5 " b
TIT. e LHEIEMESAMS K, ENKTY & 30
VHRICE VIR L, EAKROBMESRRT 5% TRE . __//
LEDTLETHY, MEEHOTHLE TS, E . +5 % s T 30
AR 5 12358 O BN OB RBHLIC ST 5 b 0 ; e
Th3, .égnll!//
WHE A BT ST R TECR b h ANERRE L. L‘;j:;:?
HROERBHETH BRMBOREM L FET 5 LT, BE - -
REETH Y. ] ) ]
: 3 (J . OBl E R Fig.2-1 Typical load-displacement curve.
i [ HOICTEE S B = & 13, AARRREHC BRI 52 5 b0
a ®ee LBbh 3, Fig22 BHE-ZMEHRIC A b CRRNTE
_ 1f DEBEZRLIE LD THS, S-T HORE THRAOKER
§° 7 ' RSB LTS, = OIREIL, MR TREHED
ol e i /|| BeERE®THE, I TOREHNRELD L, 3
T leas 1 L | ®ocr-ocr@msms o oo L 2 8% 5, UL
1oN e

=T Zimb. WEEFOT S e By ERERONEHME
S EHODTEERAT A S THBEVR B, BIT e 1%,
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HORE 00T & RIS BHFNNT 21— 5 ThB,

)
w
w

Fig.2-2 Diameter plotted against displacement.
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MAROBERTFRNCH L CERTIZ L 2R DT

T, SIRMELEAEOBEREZ CCD I A T L 2BEICI VAL Lz, Fig3- 1 [Z#kHEERW
AEZRETD-HD3|5R YRR TE L7z Sample A OFFE —EMHRI L VEEMICHIT D484
Exrd, WE-EMHRE—EDEE 2 b TERICZIBAOREE 2 BMMERL T3, TOERD
STRITBHEAEIT 23 Thoto, THAEOMIIEEE > TR, SMERIIHEF MOER SR &
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= 100 ©F Lo, SIERRLVBLNEEREERL Ok THY

% t 20 0.79 t72o7 (Tab3-1), FMMITHRMERM EVVCEERfR L2 5

Displacement [mm]

TETDIH, BMEROTET IR THEMERIZI Y VTREL

Fig.3-1 Load-displacement curve and b, — j]—‘ e S ] ! i
braiding angle of Sample A ° i Table3-1 Comparison p and
HHERII—FH R predicted modulus and shape factor.
(Sample A)

ICHERMENELR LRI TRBIR OBt TH 2, D
b, ERBMRIHREERLIY BNEIRBLEEX
b, i O, BEHR CHBOESITIE.
FREAF IR LEEZAVWD I ERAETHD EEX
bhd, ZOZLEdb.
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BT LICL o THE LN BMIEHERIT, BERRLTOEER Y, SERMOMRKELRT /5
A—2LEZLI, MROEFMEEZHODTHLWWAT A—F LR 3 AREMENTRENT,

IN 98N 180N
Experimental Modulus (kN)74.7 76.3  77.9
Predicted Modulus (kN)94.2 96.4 98.4
Shape Factor a 0.79 0.79 0.79

F4a4E IR E Tzt 2 MR ORMIRTE
AE IR E TIch i 3 RONTBEOTLY } L;ﬁQ;
HAICRN L, MROKMERERTV. SMERONE A= i
HERLEEL S &, £ OB b#REER D = Kk W 4

MRIEE b L DTz, T bfERORRBE, 7Y~
TR, FHERNCEIT IEEERETE Vf OF{LEE

(8) under tensile load of IN

B{ILL,. TNHDONRTA—F LERFEL OBER2HR L ‘H o *EI:E_—,#
Teo EBIT, HHERA VE OWIEICHOVWTHER L, & i I VT_ =3 i{
HDOHTRBO T —HEC OV TR LT, 1§ S REECEEI
Fig4-1 1T B T 2 BMHERORLE 3 RITTERL = %, ’V"iﬁ:
bDTHD, 2 &K GUER) Mt BmRT 28ER R L M

AR LERY DO 2ERENPORYMoTRY, THE
DDA DIV IAAT OBBFZ# & 223 5 b ¥ AKITESE

(b) wnder rensile load of 200N

Fig4-1 3D path of centroid for fiber bund lef Sample AC at IN.
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TEMEBID, Thick o THREROKMERITMHE /L
(Fig4-2). HEMERA VEILEMT 5, SERISEVICEMTEZ
LItk ., TOBRICORYBEL, FIRMEOHML b2
STV UTEBBRT D, oI, BERA VI IIET S
MR L DB TR :

SN
L4 I\
By

A%
AT 00N

Fig4-2 Photographs of the cross section of sample
under tensile loading.

contact side

&<, SEEMEmTRUNE < 2B (Figd-3), L
TN b OREIHERDS R L SR SERO—>ThH S, @ﬁq\fa A
HICHAERAIC BT SREORBSFEOT— o Tok W\ 7N 1
NI RRETH ) FEEMHOMEM L LTRAVLRSBIZ, S\
PR B RETEERERE 25 LB 5, bt Rt e et e
in the fiber bundle,

B5E MEFBREBR LMo RMERERN TR

ZETIE, SEREMKE BERORLOBE) OFRIFEEZRELTIZLEZANL L, Th
EFTRERENTAYOBERD 3 KB FRAWCBETAHRE L LTIXEMA [4][5]. Wang[6] .
Lomov[7}[8][9] HIZ & B bONET b BM, T2 TRET S FEE. HERRLONBFDORZ LT,
BHERERL LTTRZ<ERZ boBRERE L, SRICHESAR SNBEORNTIBEEL
R ERR L OEMICE D7 Y T2 LERLET LV
Th3,

BAETRI R WERBROKR. 2 FMMEMLHE
BT AEROMEAARIIMAT L 27232 LH3HES,
% Z TFigsS-1 17T & D4, 2 FAEMEB 2B 2 i
ROBRFKEOFRIFEEZRESL L,

Fig.5-2 IZ. 5|3RFFE 200N (23317 2 MDA R TFRIK

!

5

Fig5-1 Predscted fiber bundle path considering the shape of the cross secuom,

d;:d,=1:1 d;:d,=1:1.7 d;:d,=1:2.7 o, ERICL B o BRR R A
Schematic Drawing of
P Bund's e @ B BREERETT, dud ITHMOE

o mmn e

. ® 208

B e BLEBDLTHDT ARI LT
T AN ] AEE [‘f in 55, EATRICEDRLBERE,
st Yt e T i V | EWC L 5RUBEFE CEE N
P W I P o BOTRE b & b, TOEDLFEE
215 -1 05 0 05 1 LS <15 <1 05 05 1 LS SIS -1 «05 0 0.5 1 15

X D—BERFHES 2 & FIRME IN

Fig 52 Predicted fber bundle path by the ratio d 1:42 vt the path obizined from experiment @00N),  O39E . dy @ d2 1L 1 : 3.0, 200N D3

0.5~
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AT, 1: 178K LEROEN/NSL A2, AEO—KENE W LA I NI,

BeE  ERMEMOHFEOMYE

HEROR Y = 25 L MR % 4R & L(Fig6-1). TDHA¥E | sume | PA [ PB | Pc | PD
HORHE % FEAE L 72, Sample PA | PB I3AUAFAR (22braid) T, MF g;g:;igmﬁ B = =
: 1D

18

13,5

HIZEETHD. POLEITIIRY TR R ¥ G OHF Wiwnl | se | 34 66
A 5. Sample PC 13 TMMELE (1/1weave) THERME X HT 5. om0 1 =%
Sample PD ITMEWVWHKOMERBE CTHESDREROBKT | Swowe 202 braid U1 wesve) 11 braid
BB, POEICIZZYS T MIZELIAY TATBHERBFIAE || o % @
TV, BERROR2 5 4 EROHRM T, OMELHES BAXA
% Sample PA B X TRPB OWIEER VT2 ¢ HHBHKE <,
FITEM OBEOEH O LT SR & i,
ERMMC LIELIER OB PRI, MR T
CHERHET 50520 F, BEEHOES I — el

Fig.6-1 Cross-sectional propertics of Sample PA-PD,

Table 6-1 Tensile properties of the braids with core fiber or without

0:]:;?::: 0.282 %1
VEBESABLOThok, PLAAYONEE T ecwe o o
BOTH  HPOAELOTNED bl LAfERE 7 50 wworee o0 G
ol idb, POROEABRBIOBE S o e Gom S
T EEEWD B AR & iz (Tab.6-1), e 0049 =

BTE  REOF M FEFE

ERBBOF LTI SEFETHDIC, EBCERTRMEZER L. TOBHEMILTH0I

ETAME. BMEFRE L, $HERMIOIIE 6 ETHEM LomROMM 4 ERE AV, ERFEY
Fig. 7-1 \oR ¥, ETHRAM B3I EMIBRIC L, L —TBEZEE L, DHFE P T3 EHD % (st
Test). (@ICTRT LI ICHRAMOTEBREF v v X7 L, BEMIZLITHETIEY (2nd Test). &
DEEOFE—E R LR, BONIEHE—EMBRI1LIFETII SOBELRY 535 A—
5 . PPruad Po. Pagl Po, U/ &/ Po 2187= (Fig7-2), & DRER. > Thi8 :
Sample PA \PD BHEMIF ETIZVRTH B = L 25RR
ENiz, iz, THHDIFLITICL SORELEROHFE
HIRHEETH 2 RANT O513RAIME E & ORICIIROMEEN,
BEEROTH ¢ & OMITIIECHEBRR LN, L
ST, EWNEL, e BREVEBITZ LTI WES X
bhd, TNbDT ENnb, H2ETREL LICHEROHZE
EUREI, EREMOIFI Y TIT SOEELBEL TR Y,
INHOAFHREEDGIZETIT SEHRT D LBFEETH D Z ENREBTE T,

AR—=Y V2 —XOFTHLHAOIFI LIBE L UL LR V=T Y ¥ a—RIZIX, Sample PD
D LD BREFEHEOBBBANLNATETND, —FH, BIEOWLVARY y hERER—L Y2 —XT

(a) Iricial setting

(b) (c) The process of being ~ (d) being looss o0

Fig.7-1 Photographs of Sample-PC taken in 2nd Test.
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Displacement [mm ]
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Fig.7-2  Typicsl load-di curve obtai
test and 2nd test.

d from 1st

WBER W
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BUEEEEE b O EAMBOREHC, MMBEMEOMIRE L THRLEROMESRETH
Do
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