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Thermal After-effect of a Lead Potash Soda Glass
Density Change of Glasses by Heating, Part IV
By Toru KISHII
(Lamp and Tube Manufacturing Department, Tokyo Shibaura Electric Co.)

The ice-point depression due to thermal after-effect of a thermometer glass reflects
upon the fact that the density of a glass quenched from a certain holding temperature
is always lower than that of the well annealed specimen even if the holding temperature
lies in the region being considerably lower than the transition poeint.

From the results of the investigations made with lead glasses containing Na,0,K,O
or both, which presumably show a strong thermal after-effect, the author concluded
that the phenomenon is independent of the thermal history of glasses within the limits
of experimental errors. Moreover it was found out that the appearance and disap-
pea rance of the density change due to the thermal after-effect is reversible if the
effects of compacting may be excluded.

The thermal expansion curves of rapidly cooled glasses showed hysteresis phenomena
due to the release of the thermal after-effect. Hence the author was able to draw the
curves showing the relations between the degree of the release of thermal after-effect
and the reheating temperature.

The thermal expansion curves of the samples with various thermal histories, but
free from both compaction and thermal after-effects were also obtained. Furthermore,
the relation between the density change and the holding temperature were compared
for many glasses having considerably different compositions and properties.
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Table 1 QP-4 J 2% HF\ . HEY 2mm, , B
X 20mm OEFEZEVED, TXT475°C e 15min
e Lictk, ERERFAAIYHL AR L. o
B-, Terex, W-#'5 23 W. iIcii 2 EBICH W,

Table 1 Compositions (wt.%) and some
properties of glasses

P~ B- Terex w

Sio0, 57 67 80 72
B,0; — — 13 - 15
PbO 30 -— — 6
CaO _ —
MgO. —_ 11
AlLO,
Fe.O, 1 3 2 2
Na,O
K,O 12 19 5 5
Na,O

~1/2 ~12 ~12 ~6
K,O !
Tg °C 430 500 510 470
Ta °C 437 . 512 545 517

Tg: transformation point
Ta: annealing point
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Fig.2 Similar to Fig.1l except some modifications
in experimental procedures X :Sample A, @ :
Sample B (both relative to Sample C)
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Fig.3 Thermal expansion curves of samples
treated at 250°C (a and A), 300°C (b and B),
350°C (¢ and C) and 400°C (d and D) for 8hrs
respectively. Samples a,b,c and d were rapidly
cooled, and Samples A,B,C and D were slowly
cooled after treatments. @ : measured during
heating up run. (O : measured during cooling
down run.
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Fig.4 Relations between temperature and cont-
ractions due to release of thermal after-effects
which had built up by rapid cooling after 8 hrs
heating at a) 250°C,b) 300°C, ¢) 350°C and d)
400°C respectively.
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Fig.5 Comparison between thermal expansion
curves of samples treated at A) 250°C, B) 300°
C, C) 350°C and D) 400°C for 8 hrs respectively.
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Fig.6 Comparison of relations between soak
temperature and density decrease by quenching
for four kinds of glasses.
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