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Viscosity of Some Glosses for Lamp and Tube
In Their Annecling Range of Temperature

By T.KISHH

Mechanical Material Engineering Dpt. {in Field of Lamp and Tube),
Tokyo Shibaura Electric Co.

Applying a fiber-elongation method, was measured the viscosity of a variety of glasses, used for lamps and electronic tubes,
such as soda-borosilicate, lead borosilicate, soda-limemagnesia, sodalead and potash-soda-lead glasses, in their annealing
range, and their time dependency was cbserved. The time dependency was assumed to be due to both stabilizabon and
phase separation effects and speculations were made on their mechanisms.

Some data concurring viscosity such as annealing, softening or approximate skrain points, along with transformation or

contraction temperatures, were tabulated.

Density changes of heated glass, due to the above mentioned effects, were also observed. These effects are expected to.
have a great bearing on the manulacturing. the performance or even the future development of lamps and elechronic tubes,
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Schematic representation
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range by fiber-
elongation method
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Specification of glasses

GIassesE Major constituents Principal use

chemical wares, bulbs under

§ Terex* | 5i0;, BaOs, NazO. | high voltage ar high temperature
@ conditions
: W- % 50z, By, PO, |bulbs and stems for tungsten
-t -
a Nzg0, pealing
E —
Tl M * SiQ., ByOy, Naj0. |stems for molibdesum aealing
-1
o
5
o | K- Si0y, B0, N2;0. [ bulbs and stems for kovar sealing
B * §i03, NazO, Cal, |bulbs for incandescent lamps and
MgQ, Al receiving tubes
5i0z, PO, Na0,
P- * iz 40 stema for receiving tubes
K0
§ s 8i0y, PO, Nas0, 1stems under severs electrofytic
_E K40, BaO. [conditions
C .
- -
8103, Nas0, Ca0,
;’; F- L;g:). P:;). bulbs for Auorescent lamps
t for i d t and
I- S04, PBO, NasO. Btems incandescent an
fluorescent lamps.
c 5i0z, PbO, Nay 0, |canes for some incandescent
K 0. lamps
* : Bpecified in Vacuum Tube Materials Standard
1 (B ¥ 2OHEF ~ 2
Viscosity data of glasses {°C)
R . Approx. -
Softening | Annealing PRI Contraction}Transformation
Glasaza | Lt T point ;2;:1“ point Tc | point Tg
‘Terex 802 545 508 640 50
w- 764 517 478 635 470
M- 699 46T 425 625 430
. IC-'-_ 700 473 440 550 450
B- 670 512 465 560 500
P- 613 437 386 510 430
5- 630 447 348 520 430
F- 678 510 480 ) 565 490
1- 615 449 ws 500 4136
C+ 851 443 405 320 440
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