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[on exchangeable boroaluminosilicate glasses having high levels of intrinsic scratch resistance are

provided. The glasses include the network formers S105, B>O3, and Al»O3, and at least one of L1,O,
Na»O, and K»O. When 10n exchanged these glasses may have a Knoop scratch initiation threshold of at least

about 40 Newtons (N). These glas ses may also be used to form a clad layer for a glass laminate in which

the core layer has a coefficient of thermal expansion that 1s greater than that of the clad glass.
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Ion exchangeable boroaluminosilicate glasses having high levels of
intrinsic scratch resistance are provided. The glasses include the
network formers S10,, B>,O3;, and Al,O3;, and at least one of L1,0,
Na,O, and K,O. When 1ion exchanged these glasses may have a Knoop
scratch 1nitiation threshold of at least about 40 Newtons (N). These
glas ses may also be used to form a clad layer for a glass laminate 1n
which the core layer has a coefficient of thermal expansion that 1s

greater than that of the clad glass.
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5H % 1 2 3 4 5
Na,O 0.73 2.41 3.80 5.15 6.76
K,O 0.02 0.01 0.01 0.01 0.01
MgO 3.11 3.00 2.88 2.84 2.69
CaO 3.16 2.74 2.33 2.05 1.59
SrO 0.01 0.01 0.01 0.01 0.01
BaO 0.00 0.00 0.00 0.00 0.00
SnO, 0.13 0.09 0.08 0.08 0.05
7O, 0.10 0.06 0.06 0.05 0.05
Fe,O, 0.01 0.01 0.01 0.01 0.01
A 100.00  100.00  100.00  100.00  100.00
< 1. REEHY
EH% 6 7 8 9 10
SiO, 65.96 66.13 66.47 67.09 67.19
ALO, 9.76 10.71 11.63 12.21 12.47
B,O, 12.30 9.97 7.32 5.27 4.62
Na,O 7.84 9.58 11.64 12.69 13.12
K,O 0.01 0.01 0.01 0.01 0.01
MgO 2.67 2.59 2.50 2.42 2.36
CaO 1.35 0.94 0.34 0.21 0.12
SrO 0.01 0.01 0.01 0.01 0.01
BaO 0.00 0.00 0.00 0.00 0.00
SnoO, 0.05 0.03 0.06 0.08 0.08
ZrO, 0.04 0.02 0.01 0.01 0.01
Fe,O, 0.01 0.01 0.01 0.01 0.01
yE=t 100.00  100.00  100.00  100.00  100.00
< 2. 2 1 AR 2 M8
=gl 1 2 3 4 5
BKEE(C) 5789 562.4 560.5 563.9 567.4
FESERL(C) 5248 510.6 511.4 514 517.2
LB (C)  860.9 810.9 305.2 306 814
%img,) 2.204 2.228 2.251 2.27 2.292
-7
%T)E (X107 23 36.8 408 45.1 49.9
ol S D .
Mg Mpsi)  7.56 9.60 9.35 9.19 8.86
B 1.4840  1.4859 14874 14887  1.4897
SOC 4.809 4.476 4.27 4.15 3.958
< 2. PEEEHY
Bol 6 7 8 9 10
BKEBE(C) 5737 582.7 598.5 613.1 619.6
FESERE(C) 525 533.4 547 560.6 566.3
LB (C) 8208 831.8 853.4 378 885.8
s 2.309 2.334 2.36 2.376 2.383
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EH 6 7 8 9 10
(g/em’)

CTE (x107/

©) (x 53.9 52.2 66.9 71.6 72.4
?*E%’i 960 955 990 1010 1010
BB Mpsi)  8.69 8 40 9.63 820 7.96
BT B 14909 14924 14937 14952 14951
SOC 3.801 3.68 3.523 3.426 3.343
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(um) A A A 8.37 14.51

Na,O 0.73 2.41 3.80 5.15 6.76

A iR/DEOIHBE A4

7% 3. REEHY

BH 6 7 8 9 10

CS (MPa)  338.73 407.74 558.26 632.42 670.43
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Na,O 7.84 9.58 11.64 12.69 13.12
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