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Float glass

ince the days of Otto Schott the de-
velopment of borosilicate glass
technology has advanced steadily,S

with the aim of achieving higher quality and effi-
ciency in special glass production and ultimately
increasing the scope of the special glass applica-
tion field.

There can be little doubt that borosilicate glass
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stands out from the rest, because it can be used in
an infinite variety of technical glass applications.
Indeed, due to an inexhaustible range of composi-
tional variations, special borosilicate glass with
extraordinary properties can be produced.

Candidate for
new applications

In particular, its outstanding chemical resist-
ance, the high resistance to temperature changes,
combined with low thermal expansion, and the
capacity for the alkaline-free formation of glass
are just some of the features that prompted the ex-
perts into thinking about new borosilicate techni-
cal applications in flat glass technology (see ref.
1-4, 7, 8).

Therefore, as a matter of course, DURAN®-
type borosilicate glass was selected so as to intro-
duce a technically interesting borosilicate glass
into the float (see ref. 6).

But low-alkaline glasses like BOROFLOAT®

33 tended to suffer from being tempered into safe-
ty glass. PYRAN® is a heat treated borosilicate
glass that tests have shown as being suitable only
for fire-resistant glazing. Surprisingly it took only
a slight change in the glass composition of
BOROFLOAT® 40 (see Tables 1 and 2) to obtain
improved viscosity/temperature characteristics
that (see Figure 3, higher softening point) lead to
a surface improvement in the thermally tempered
safety glass, PYRAN® S, in the event of fire. This
glass’s high viscosity provides lasting integrity in
the case of fire and so fulfils all the requirements
of monolithic safety glass for buildings.

VISCOSITY COMPARISON

Physical and chemical comparison
for floating borosilicate and soda

lime glass
The following data summarises the basic infor-

mation for already floated and potentially floata-
ble glass, on the basis of our own documentation.

Achieved glass properties of
BOROFLOAT® glass

Optical properties
The transmission of borosilicate glass is excel-

lent, due to the use of refined raw materials and
optimised batch conditioning. The accompanying
transmission curves show the difference with the
soda lime type. The appropriate fluorescence char-
acteristics provided in Figure 4, combined with

excellent surface quality and
transparency, offer the prospect
of some new applications in pho-
tonics and optoelectronics, too.
The fluorescence of BORO-
FLOAT® is lower than that of
white B 270 special ophthalmic
soda lime glass.

Thermal properties
The BOROFLOAT® glass

range is now available in two
different heat-resisting types (see

Fig. 2 Fig. 3

Fig. 2 - Viscosi-
ty/temperature
curves of
different float
glass

Fig. 3 - Viscosi-
ty/temperature
curves of Jenaer

Glaswerk float
glass
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tables 1 and 2). Its chemical and physical proper-
ties are detailed in ref. 6. The new glass composi-
tion of BOROFLOAT® 40 makes it ideally suited
to thermal tempering and means that it can be
toughened into borosilicate safety glass for the
first time. This fire-resistant glass and frame sys-
tem goes under the trade mark of PYRAN®S.

Advanced flat glass applications
To be suitable candidates for high-temperature

substrate applications in liquid crystal display de-
vices, glassy magnetic
disks, photovoltaics (so-
lar cells based on SI
deposition technology),
and optoelectronics,
BSC glasses have to
meet excellent flatness
parameters (see ref. 7-
9). Fourcault down
drawing, CGW over-
flow fusion, and micro-
float technology are the
manufacturing proce-
dures most likely to
achieve smooth, flat sur-

face characteristics in the re-
quired micron range.

However, microfloat technolo-
gy is the only one to have so far
shown the real potential to satis-
fy these requirements in both
thick and thin glass advanced
technologies at a relatively low
cost. The large dimensions possi-

ble and the flexibility of the melting unit (fast
remelting to other glass compositions) are addi-
tional advantages.

Figures 7 and 8 illustrate typical flatness results
for glass type BOROFLOAT® 33. The general
tendency seems to be that thinner glasses are more
difficult to obtain together with improved flatness.

However, there is a long way to
go before the final limit is reached
and some improvements are still
under consideration.

Outlook and summary
At its most advanced level, mi-

crofloat technology makes it pos-
sible to keep abreast of almost all
developments and application
trends in modern flat glass sector.
The high quality levels achieved

in wide thickness ranges, the large dimensions
available and greater efficiency than other flat
glass technologies, are a solid base for competi-
tively entering the imminent race for cost-effec-

OPTICAL PROPERTIES

Fig. 6 - Fragmentation of thermally toughened borosilicate glass

Fig. 7 - Borofloat® flatness - comparison of typical thick glass results
Fig. 8 - Borofloat® flatness - comparison of typical thin glass results

Fig. 4 Fig. 5

Fig. 4 - Fluorescence
Fig. 5 - Comparison of transmission soda lime vs. BSC 3.3 and BSC 4.0
Sample thickness s = 6.5 mm

Fig. 8Fig. 7

Fig. 6
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tive high-tech borosilicate glass production.
Larger, flatter and smoother high-quality low-

defect sheets look like being a priority in the com-
ing century. competition will be fierce between
the various glass technologies to meet that chal-
lenge. Microfloat believes it is well-placed to end
up among the winners.
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