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A revolution in the properties of glass by converting glass into
glass -ceramics : Part 1. Zero expansion glass - ceramics

Masayuki Ninomiya and Masamichi Wada

Technical Division, Corporate Adviser
Nippon Electric Glass Co., Lid.

Abstract

Among a vatiety of glass-coramic articles, the zero expansion glass-ceramics with Li0-Al:05-8i0:
system have the largest production in the world. There are three types of zero expansion productsithe clear,
black and white opague type. Both clear and black type glass-ceramics consist of beta-quartz 5.5.(70 mass%)
with a size of 50 nm and a glassy phase (30 mass%). The white opaque type glass-ceramics consisis of
beta-spodumene s.5. (90 mass%) with a size of 1 x m and a glassy phase(10 mass%).

At the present time, the zero expansion glass-ceramics have a wide application such as the fireproof glazing,
the firescreen of stoves, the top plates of cooking appliances and the most economical substitutes of vitrecus

silica.
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Table 1 Composition of Zero expansion
glass-ceramics
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Fig.1 Heat treaiment profile of Zero
expansion glass-ceramics
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Fig.2 Crystallization process of Zero
expansion glass-ceramics
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Fig. 3 Crystal structure of B-quartiz
solid solution

RAOEEREHE OIS EY, BRYD
R R 7 X OBEREESFEEY o TH S
Haiid. ¥70mass%% 5% 5 8 — AEBEREE
EOBRBERESE L0mnssHOBRES S AWOE
OERFEITEHE LD - TWwWAI LR L B,
IhiREEEEA S AHoESEMOET R
BHEHETH S,

B— ARV 2 A EEH(LI.0AL,D,-05i0,,
nzd)id, F—F4 FSi0)LAROESFSR
TIERE LoD LitA s U ET 5
EEESTVAEY (J4) .

Fig.4 Crystal structure of B8 -spodumene
solid solution
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Table 2 Thermal properties of Zero expan-
sion glass-ceramics and heat-
resistant glass
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Fig. 5 Therma! expansion curves of glass
and glass-ceramics

stove

Photo 2 Glass-ceramic gas-burner cover of
business-use grill



e Sl

Photo 4 Glass-ceramic top plate of
induction cooker
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Photo 8 Fireproof glass-ceramic glazing
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Fig.6 Transmittance of N-0 and GC-180B
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Table 3 Mechanical properties of Zero

expansion glass-ceramics and
heat-resistant glass
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Table 4 Chemical properties of Zero
expansion glass-ceramics and
heat-resistant glass
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Table 5 Electrical properties of Zero
expansion glass-ceramics and
heat-resistant glass
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