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Fluoride glass fibers and their applications
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Table 1 Properties of fluorozirco-aluminate glass compared with fluoro zirconate glass

PROPERTIES A‘gfégyﬁ 5&‘1&
{ZBLAN)
1 Optical properties
Refractive index nd 1.43928 1.49897
Abbe value vd 83.70 75.95
Abnormal partial dispersion o Mg 02657 0.1216
Non-linear refractive index ne (10~ "%egu} .51 0,85
Transmittance limit wavelength (Bam t)
uv AT =50% pem ) 0.20 n.21
IR AT =50% (pm} 6.76 7.19
Thermo-optical constant (20~48°C, 633mm)
{dn/dT) rel {10-2/C) ~8.17 -13.45
{dn/dT) abs. Cx) -9.42 14,75
{ds/dT} sbs. { # ) -2.62 -6.06
2 Physical properties
Specific gravity S G. 3.85 4.33
2 Chemical properties
Water durahility Dwiwt loss%) 0.24 29.2
Acid durability Bra (wt loss%) .69 32.0
4  Thermal properties
Transformation point Tg €O 392 257
Sag point Ty (°C) 423 277
Thermal expansion coeff. (-30~-70°C;
a (10-7,7°C) 152 172
5 Mechanical properties
Young's moduius E (kg/m ) 6500 5380
Shear modulus GO » ) 2480 2030
Bulk modulus K 7 ) 5700 4770
Poisson’s ratio ¢ 0.31 0.31
Knoop hardness Hk (kg/m ) 315 225

AlF-ZrF, glass « AlF; 30.2, ZeF, 10,2, YF; 8.3, MgF, 3.5
CaF; 20.2, 5rF; 13.2, BaF; 10,6, NaF 3.8

ZrF, glass

NEW GLASS Vol.7 No. 1 1982
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Table 2 Compositions of core and clad glasses

AlF, ZrF, YF, MgF, CaF, SrF, BaF, NaF Na(l
CLAD 30.2 10.1 6.3 3.8 20.3 13.2 7.5 3.7 5.1
CORE 25.1 12.7 H 3.7 15.4 13.6 12.6 - 5.6

Table 3 Properties of core and clad glasses.

T/ °C T/ C | a/1077K
CLAD 66 303 184
CORE 360 390 184
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Abstract

Fluoroaluminate glasses which are more
durable chemically, thermally and mmechani-
cally than the conventional fluorozirconate
glasses, have been developed. Low loss optical
fibers were successfully prepared with these
glasses by improved fabrication techniques
which include a reactive atmosphere process
with Cl: gas in glass preparation and the extru-
sion method in preform fabrication. A minimum
loss of less than (.03 dB/m near 2.5 un and a
loss of under 0.1dB/m at 2.94 um have been
obtained. Fibers of 450 pm core-diameter and
500 pm clad-diameter, prepared for Er: YAG
laser power delivery, exhibit minimum bending
radius of 25 mm and high damage threshold of
over 80 kW/mm® input power density. The
characteristics of the fibers indicate the poten-
tial usefulness for Er: YAG laser power deliv-
ery and other infrared applications.
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