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CTEx10° ("C") = 0.5 +0.0573(Wt%B,0,)+ 0.430(w1%Na,0) + 0.191(wt%K,0)
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Effects of B,0,, AL,O,, Na,0 11ag K,0 on the coefficient of thermal expansion (CTE)
of three groups of borosilicate glésses were studied including;

L SiOI-BZOJ-AIZO;Na.ZO (A1,0,<2.4 wt%, Na,0 2.90-8.57 wi%)

1L Si0,-B,0,-A1,0,-Na,0 (AL,0, 0.2-4.0 W%, Na,0 6.10-8.10 wt%)

IL SiOz-BZOJ-AIZOfNazO-Kz() (ALO, 0.2-4.0 wt%, Na,0+K,0 5.80-12.10 wt%)
Glass melting was performed by-containing raw materials in an alumina crucible and placing the
crucible in a muffle furnace at' 1450 °C for 3 hours. The molten glasses was poured into a metal
mould and annealed at 550 °C for.1 hour following by furnace cooling. Measurement of CTE
was done using dilatometer. - |

In group I, the incremént of AL,O, and Nazo contents tent to increase CTE. The weight
ratios of Na,0:A1,0, and B,0,:Si0, had no cofrglation with CTE. In group I, the increment of
Na,O content tent to increase CTE, but the incréement of ALO, content tent to decrease CTE.
The increment of the weight ratios of _Na2O:A12iO;.‘and B,0,:510, tent to increase CTE. In group
1IL, “the increment of ALO, and alKaline oxild,es (Na,0+K,0) tent to increase CTE. The
increment of the weight ratio of (Na,0+K,0):AL0, tent to decrease CTE, however, the weight

ratios of Na,0:K,0 and B,0,:Si0, had no correlation to CTE.



Overall correlation between CTE and the weight percentages of oxides by the least

square method may be written as; CTEx10° ('C"') = 0.55 + 0.0573(wt%B,0,) + 0.430(wt%Na,0)
+0.191(wt%K,0).



