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Manufacturing Process of Self-Luminous Glass Tube (SLGT)
Utilizing Tritium Gas (I)
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Abstract

Laser sealing/cutting technique, one of the 4 core technologies to manufacture
self-luminous glass tubes (SLGTs) has been developed. Through the analysis of commercial
products. it is found that pyrex is used for SLGTs. A (02 laser, which is commonly used
for glass work was used for the study. The factors affecting the sealing/cutting were
laser intensity. duration, irradiation method, and pressure inside the tube. The whole
process is composed of 2 stages. In the first stage, both ends of the tubes are sealed
while tritium is injected in the tubes. And the tritium sealed tubes are cut in the
desired size in the second stage. Defocused beam was used for sealing and focused beam was
used for cutting. After the sealing/cutting, the tubes were heat treated to prevent
fracture due to the residual heat stress.
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Sample Eia lags EXIT A& Z2E7 AE
1 | Sias Si0, | Wi% 90.47 o841
2 | Al as Al0; | " 4.23 6.67
3 Na as Na0 " 3.11 1.33
4 | Ca as Ca0 " 0.00 0.19
5 B as By 2.06 2.73
6 K as K0 " 0.02 ©10.33
7 | Mg as Mg0 " 0.00 0.34
8 | Zn as ZIn0 " 0.00 0.00
9 | Pb as Pho " 0.10 0.00
10 | Tias Ti0 " 0.00 0.00
L A 99.99 100
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. ' . | Coefficient of - .
Densit Young's Specific : Softening | Meltin,
Glass Type Ity g D Linear ning ung
(25°C) Modulus (I;ée%t) Expansion Point Point
borosilicate 3 5.98x10° 017 | 3.25x10°%/C , .
glass 2.23 g/em dynes/mm’® | cal/g’C | (0~300 C) 80 C 1120 T
E 3 oA fdd 7tEgey 54
Process Laser Laser Power T/ H] 31
Cutting by o 10°~10* W *‘;t““d“esi agd
Evaporation * 0 1(1.86%10° J/em®) sotiness ol edges
—higher laser power
Cutting by ) 100~300 w | oundness and ®oaq
Melting (3x10° J/cm®) | Softmess of edges F4 o4
-lower laser power
. ~lower power
Cutt
F:aclt?iirtl)y "’ 100 CW —need subsequent
g technological operation
Lazer power 189 W
DR 45 (bearn size @ 307 m) P S0 (bearn size : 341 mn)

Exposwe time °

0s

Exposure tirme

10s

Exnposure time

Exposure tirne

Expreure tirne ©

s

Exposurs tirne

% 1. Defocusing positiondo] 3t 7}&
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DE : 5 m {beam size * 341 m)

18 W

218 W

10 s

+ 15 s

t 15 s

Exposure tirne

2 8

3% 2. Laser 34 i3t 7}F

Laser power

161 W

03
AT 168 3

o571t

FAAZ LT s

ol
AMAT 178 s

ooy
ZAMT 208 s

DR 8 m

o3
AARATE 221 s

ot

ZAAT 23 s

a7l
2T 286 s

ool
ZAATE 27T s

DE 100 m

03713
F23AT 894 s

oS
Z A 1801 s

ez
ZARATE 1788 5

ek 2 Ry
FAAEE 200

DR 110 m

ag 3. R HE JIskAe i@ shg 54 (1EA)
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