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Equivalent Setting Point of Glass-to-Metal Cylindrical Sedls

By T.KISHII

Mechanical Material Engineering Dept. (in Field of Lamp and Tube),

stresses and their changes with temperature were observed.
were satisfactory gualitatively., even quantitatively in some casse.

Tokye Shibaura Electric Co,

Following the theory proposed by Poritsky, effects of viscous flow in glass on stresses in glassto-metal cylindrical seals
has been caleulated and some practical conclusions shown graphically.
resulls, some glass-to-metal or glass-te-glass eylindrical seals were employed as samples, and their radial-tangential or azial

In order to compare them with experimental

Agresment between thecretical and experimental resulia

COwing to change of stress release constants with glass-

metal diameter ratio and directions of stresses concerned, radialtangential and azial stresses were not proportional to each
other, and testing methods for glass-metal sealability seemed to need re-examination refering types of seals in which glass

~ ; and metal are actually applied.

Some particular phenomena, possibly atributable to structural birefringence caused by phase separation of borosilicate
glass or to thermal hysterisis or after effects of expansion characteristics of glass, have alse been observed.
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Construction of glass-to-
metal cylindrical seals- -
I: inner metal lead-in
wire
II: cuter glass bead
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Stress coefficients per unit differential
contraction for radialtangential (Axf8}
and axial {C4fé} directions as functions
of glass-metal diameter ratio (#/a) and
with elastic modulus ratios (R) as
parameters

R=1 lor glass-to-glass, R=0.361
for glass-to-ordinary-sealing-alloys and
R=0.174 for Glasstoc-W or-Mo
sealings
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(a) Specification of glasses
W-glass Soda-lead-borosilicate glass for tungsten gsealing
M-giass Soda-borosilicate glass for molybdenum sealing
B-glass Soda-Jime-magnesia glass for lamp and tube bulbs
P-glass Lead-potash-soda glass for dumet sealing
S-glass PBarium-lead-potash-soda glass for dumet gealing

(b} Some viscosity data and pheto-elastic constants of glasses

annealing ‘approx.strain|transformation|photo-elastic
point Tg point T point  To const.

. A Tee™ [ Pes ) (p-Cr/kg)
W-glass b17 478 470 4.6
M-glasa 467 425 430 4.0
B-glass 512 465 b7 2.4
P-glass 437 386 430 3.0
S-gllass 447 398 430 7

{c) Specification of metals

Tungsten

Molybdenum

Iron-Nickel-Chrom alloy
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Residual differential contraction for radia-tangential (lst—3rd

run) and axial (4th -5th run} directions in a W-glasa-to-

lungsten cylindrical seal —— lst run, cooling after siress
release at 530°C; 2nd tun, heating up to 600°C; 3rd
run, cooling; 4th run, heating up: 5th run, cocling.

Heating and cooling rates were 3°Cfmin in all cases.
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Residual differential contraction for radial-tangential (I st-
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cooling down.
Heating and cooling rates were 3°Cfmin in all cases

=10

VETHED A, Mo, EEEORTEACE Tor-#22487°C, T.
2=520°C Lt o TV B 2Bk bh, TORRE drro>0 ThHAE
b b Sr0 YL ATWT, Sk 2 MEDHERBD L
530 Po=Ca wBIELT P, Po 3703 A 2 REFTHHEIER
TENRGT L LD, Tea, Ters DIERFLD To Te LEE6D
BEERrEEITRS L, ST EIRECH .

3.4 EYTFL-HE

TV FFvE Y M-FS AL LHEGEEAED, BH—lirLEE
Ml & CRIEAE D E L, BoRSEREY 480 C Ik AN
DAL 3.3 0BE L » o Mtk Th D,

O EEETIL H00°C LTCkids 8y 2 da *oRIEADMR
Mhoote, SO FARBERERECE-THHEIEL L, BBRIT
BTS00 T Ao, ERIERIR LA O 8 BT
FETLLOLEMENBD, LichioTir OEESICENSLD
T: AE#CED RV, LB LEREY—GE 10 D) 5L
TRZ ¥k, FHC X BEREREED D, F-PrE=WE T
Ter a 7MY 20°C Bip . TR D, TEZENTEE MFCE Te 28
Teor_g T 08 B0°C St T\, P, Po & Pr LTV D M
LT b,

3.5 Fe-Ni-Cr a&OHS

Fe-Ni-Cr 44k $-#7 A b aHoHRELF), BEZL

BN H

H72reBroftEeRl sBAERE

=1L 8-#

Temperature ©C)

Residual ditferential contractions in S-glass-to-Fe-Ni-Cr
alloy cylindrical seals for radialtangential and a=zial
directions during cocling and successive heating with
the rates of 3°C/min and 1°Cfmin

«: cooling, o: heating

DEE A 1°Cfmin
5 Lot 3C/min >
L&D Sura
o dm. rETN
FERUE L (&
11, s+
SER»LHRMA
HETHEALLE
BhELTHE2,

8z 2 380°C 7o~
g L 430°C I 34T
L Temperature REEME %5 LT

L 60 s '@ﬁa b2
12 P-Rlif S-¥7AOEBEBER-TRELORD LT, HFFAD
RIS % ME B L Rk PRS0 RMEA

PL/min

= 170/min

Expansion

SR SRR
Schematic representation of thermal ks 4@1#
hysterisis and after-effect in thermal _}J B TE AR
expansion curves such as seen by Fnz x40 12
P-and 5-glass in their transformation PR R LT

ranges T L SEATAOM

RGO EE, E, SHEEC L VBT s rERELLR
00, & 11 @ & (LM OSHBCHIET 5 b DRl i
T EREAEL D TREL, Toe AERENT B, HHEERS/D
B r Te AMEFT2C HxBRACTFRENAC L 28T %,
cOHFFARE, 3.3, 3.4 OFEERN 7 A L OB EORT LS
KR o TV 5, CHMORKEENERICE LA, FRE
WA T REF LI L 5 CHES Y 7 A EBASERRESD D4R
Ty I b DBV R L, BWEY 5 A CEEN » fEAnE
CLAENEGTEH L, CORERYF A, EROBEEE,H
BORGEHELLES L5 LECERTETEA S5,

1005

| I 7 T1 T 1 L _
drz, ba=th &5 . 7Ar Fe
3C/min [ TP 8 i Ni-Cr g%
l—— s i _ rDRFERP
of “"g\ : 48T,
0 ae Te-ASEC )
022. ‘ 3\5 ¢ er ' 3C/min
=)
o 3 3\. . o BLor
o 1°C/min ©
drr =58 ﬁ S b.“; BB
eAmi LT E 5 7 LT, %
-, 7y oo | ) E—UAT
£ a® 5 IUMEA
&7 _/ ¥ R
ol b %o
S| gge-g, b
| BRs6B - B Comag
| FC/mine=” ]
:2 ° ; o MMM
ODD 0
_ | .)2;3'\;‘
[+]
L
O?‘ [y
-6, g
H2-ED 5 :
G i
| ]
! »
I A SR T I BN BN AN s BN AR IR
100 T 500

P

1 e

= PR LR




