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Embodiments of the present invention relate to glass compositions, glass fibers formed from such
compositions, and related products. In one embodiment, a glass composition comprises 58-62 weight percent
Si0;, 14-17 weight percent Al,O3, 14-17.5 weight percent CaO, and 6-9 weight percent MgO, wherein the

amount of NayO is 0.09 weight percent or less.
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* 1
1 2 3 4 5 6 7 8 9 10 11
Si0, [60.46 |60.46 | 60.32 { 60.14 | 59.91 | 59.85 | 60.73 | 60.92 { 60.95 | 60.97 | 61.02
AlLO; [15.33115.27115.24115.19|15.48|15.70|15.36|15.40|15.32{15.32|15.32
CaO |14.94{1497|1494|14.8915.18115.07|14.98|15.02|15.22]15.23|15.22
MgO | 728 | 7.00 | 720 | 749 | 7.10 | 7.04 | 7.00 | 7.02 | 6.87 | 6.87 | 6.87
Na,O | 0.66 | 0.66 | 0.66 | 0.66 | 0.67 | 0.67 | 0.66 | 0.66 | 0.06 | 0.06 | 0.06
K,O 0.09 | 0.09 | 0.09 | 0.09 | 0.10 | 0.10 | 0.09 | 0.10 | O0.11 | 0.09 | 0.11
Li,O 0.20 | 0.61 | 0.60 { 0.60 | 0.61 | 0.61 | 0.61 { 0.30 | 0.61 | 0.63 |0.643
B,03 0 0 0 0 0 0 0 0 0 0 0
Fe;O3 | 031 | 027 | 027 | 0.27 | 0.28 | 0.28 | 0.28 | 0.28 | 0.27 | 0.28 | 0.27
F, 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 0 0 0
TiO, 0.72 | 0.65 | 0.65 | 0.65 | 0.66 | 0.66 | 0.29 | 0.29 | 0.49 | 0.52 | 0.49
ZrO; 0 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 0 0 0
HAb
(151 o > 0.1 0.02
SO3)
Mg(())+Ca 22.22121.97122.14(22.38122.28(22.11|21.98}22.04|22.09| 22.1 }22.09
CaO/

MgO 205 | 2.14 |2.075]1 199 | 2.14 | 2.14 | 2.14 | 2.14 | 2.215} 2.22 | 2.215
R,O 095|136 { 135|135} 138|138 | 136 | 1.06 | 0.78 | 0.78 | 0.813
g
TL(CC) | 1207 | 1210 | 1212 | 1211 | 1208 | 1211 | 1211 | 1216 | 1213 | 1219
Te ("C) | 1273 | 1249 | 1260 | 1251 | 1258 | 1252 | 1270 | 1280 | 1273 | 1280
T€oé§L 66 39 48 40 | 50 41 59 64 60 61
%‘f% 2.601 | 2.61 [2.621]2.621|2.5842.585|2.555|2.542|2.582| 2.65

(g/cm”)
B 3623 | 3734 | 3537 | 3674 | 3353 | 3751 | 3696 | 3643 | 3751
(MPa)
l;b"jff;"z 14.21 | 14.60 | 13.77 {14301 13.24 | 14.81 | 14.76 | 14.62 | 14.82
(10" m)
B

86. 85.6 | 86.39|85.42|83.17} 86.4
(GPa) 6.53 9
bb%ﬁ 3.39 338 | 341 | 3.41 | 334 | 3.41
(10° m)
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&2

12 13 14 15 16 17 18 19 20 21 22

SiO, |60.32|60.3160.17 | 60.25 | 60.12 | 60.27 | 60.39 | 60.70 | 60.84 | 60.79 | 60.86

AlLO;3 | 14.50 | 14.76 | 14.86 | 14.98 | 15.02 | 15.09 | 15.11 | 15.17 | 15.20| 15.19 | 15.19
CaO [1736(16.64|16.47|16.14|16.03 | 15.83 1558 |15.44|15.51(15.54|15.52
MgO | 6.06 | 652 | 6.65 | 687 | 6.97 | 7.09 | 7.12 | 6.80 | 6.72 | 6.71 | 6.71
. NaO | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.07 | 0.07 | 0.08 | 0.08 | 0.08 | 0.08
. KO | 0.08 | 0.08 { 0.08 | 0.08 | 0.08 | 0.09 | 0.09 | 0.09 | 0.09 | 0.09 | 0.09
Li,O | 0.00 | 0.00 | 0.00 { 0.00 | 0.51 | 0.54 | 062 | 0.67 | 0.70 | 0.71 | 0.70
B,0; 0 0 0 0 0 0 0 0 0 0 0

Fe;,03 | 027 | 026 | 0.26 | 0.26 | 0.26 | 0.26 | 0.26 | 0.26 | 0.26 | 0.27 | 0.27
@ F
TiO, | 048 | 048 | 0.47 | 047 | 047 | 047 | 046 | 045 | 0.45 | 0.45 | 0.45
ZrO,

HA
(4o >
S03)

Mi%+c 23.42|23.16 | 23.12|23.01 | 23.00 | 22.92 | 22.70 | 22.24 | 22.23 | 22.25 | 22.23

E/Iago(; 2.86 | 2.55 | 2.48 | 235 | 230 | 223 | 2.19 | 227 | 231 | 232 | 231

RO | 0.14 | 0.14 | 0.14 | 0.14 | 0.65 | 0.70 | 0.78 | 0.84 | 0.87 | 0.88 | 0.87

. To(C)| 1214 | 1213 | 1213 | 1213 | 1211 | 1211 | 1207 | 1204 | 1203 | 1204 | 1204
Tr (C)| 1270 | 1270 | 1269 | 1270 | 1269 | 1268 | 1268 | 1275 | 1273 | 1272 | 1270

TEOSL 56 | 57 | 56 | 57 | 58 | 57 | 61 71 70 | 68 | 66
"ﬁ"% 263 | 263 | 263 | 262|262 (2621262260261 | 261 | 261
(g/em’)
BE
(MPa) 3373 3597 3632
this
(10" ) 13.1 14.00 14.19
ok 4
(GPa) 87.93 | 88.38 | 87.90 | 88.10 | 87.90 | 88.02 | 88.58 | 88.86 | 88.86 | 88.82 | 89.11

?gfi’; 341 | 3437|341 | 343 | 342 | 3.43 | 3.45 | 349 | 3.47 | 347 | 3.48
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GLASS COMPOSITIONS AND FIBERS MADE THEREFROM
= PXBEARE
® ABRHEAEGGMARB R % E B
MEZEBBERBRNESR ~£—BEEHT > HBARY
8,4 58-62F & % SiO, ~ 14-17&€ &% Al,03 >~ 14-17.5F %
CaOR 6-98 % MgO+» £ ¥ Na,Oz & A0.09F & %k X
F oo
EXERABE
Embodiments of the present invention relate to glass compositions, glass fibers
formed from such compositions, and related products. In one embodiment, a.glass
composition comprises 58-62 weight percent SiO,, 14-17 weight percent AL,Os, 14-17.5

weight percent CaO, and 6-9 weight percent MgO, wherein the amount of Na,O is 0.09

weight percent or less.
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