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Strength Mesurements of Optical Glass Fibers Correlated with
Fracture Origin Detection
Kazuhiro Ema, Hidemi Shigekawa and Shin-ichi Hyodo
Together with strength measurements on plastic-coated optical glass fibers, the
position of break origin was determined by using an acoustic technique. For
samples other than those in which fracture was initiated at or very near the fixed
ends, strength data in Weibull plots exhibited a single mode distribution with low
variability (m=20~25, corresponding toa coefficient of variation of 6. 6~10. 6%).
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Fig.1 Schematic illustration of loading system.
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Fig.2 Block diagram of system for measuring difference in

arrival times of acoustic signais at two ends of glass fiber.
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Fig.3 Typical relation between observed time difference

and location of fracture origin in glass fiber.
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Table 1 Average strength and standard deviations of optical glass fibers tested.

10 mm/min.
50
Crosshead Speed Number off Mean Standard | Coelficient
(Straln Rate) Trials Strength [Deviation |of Variation
[GPa] [GPa] |%]
< 10mm/min. Total 200 5.64 0.80 15.8
50 mm/min.
o 20 (0.083%/s)|Selected| 142 5.88 0.82 10.6
w
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500mm/min, Total 200 6.48 1.15 1247

55 °°° mm/min. (4.2%/3) |Selected| 188 6.80 0.45 6.6

%
B 10 mm/min. 50 mm/min. 500 mm/min. §se
400 500 600 700 )
80 »
STRESS (kgw/mn' ) “BO o
. ) —
Fig.4 Strength histograms for optical glass fibers “ 40
y j20 B
j ile tests loading rates indicated.

subjected to tensile tests at loading ra o y o 10 T
a s i & a A n
N i id o
L o]
A >
a A o)
3. BRRUEE ) . J1E
5 =
ERoBpEERy. —E O3k b HER T BRETaE I

EBEAIB 2 AN, Fr o 7N RRFILT
Fr®5LFig. 4¢Table., 1285, v
ZMT T LT, Fro 2PN RefRTRLI T
Npsbn s & o, EBETHEHL S oize
AEF 29 28INTHD, 2HEDK2 5% % 5DT
VB, T, BMTERESTEOREZSHEF v v
UnpRETH e BHSDERD Fr o
Iz b OOERE (BEERZE/ FHiE)
B, 1 0BLTLHBELNSLZ-TWE,

Fig. 53, #R2v {4 7AWEH S vy b
L DTH5, BHHRF LEHEE o2, tho
§ o (O (1/1—F) ) 2LTTmy bLTH
HNT, 74 FASECHAIERE 2D, HaH
mOEEEB, Fig, 5T. ZADRITATD
F—22EDTTry FLEZBIDOTHH, LVKRIT
Fror2Pic By DRI 2BHNT Sy LI
BDTHB, F vy vinRelroizdnld, B—=x
—FEIu 4 TABHRRTCLIEEH»TH - T,
Ze— FEICZZREIFELLTF » v ¥ BFOFE
BTHhalt2RTEDTH5, B——FOmD
%, BNEEETEDBE, 20~250DfFER

=i

200 400 800 200 400 800
TENSILE STRENGTH

200 400 800 kg/mni

Fig.5 Weibull plots of strength date for optical glass fibers.

Triangles represent all date,circles the set of date excluding

those which correspond to hatched areas in Fig.4,
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Fig.6 Fracture origin distributions for fiber

sample groupes differing in strength.
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