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Thermal Expansion of Dumet Wires

By T.KISHII

Mechanical Material Enginéering Dept. (in Field of Lamp and Tube), Tokyo Shibaura Electric Co. .

Dumet wires are used for forming tight vocuum segl in the stem glass of lamps and electron tubes. The relations
between the expaasions of Dumet wires and glass has a vifal effect on the perfection of seal. The expansion of Dumet

ometric method.

wires with digmeters of 0.5 o 1.5 mm has been measured for both in the axial and radial directions by the interfer-

The resulls were compared with the theories suggested by Dr. Tokugi and Mizuike, and sfighl differences were

observed.

These ditferences, however, have been reasoned that there may exist stresses due to working in the interior of
Dumet wires or hardening and plastic deformation in the copper shell..It is also pointed out that the plastic flow of
¢opper and its time dependency are supposed to affect on the rate of stress release in Dumot-to-glass seals.

(1) & B -

Da iy MERLBRADLEY, BR, BXE REE.
75 v vEFOMl, FEOEROBAGE LTERSL
AEBETH D T2ty FREIhOERDORT &AW
FALRLEELT, SEHCYERTERK-T
VWh, Tty MENFF RERIFEREFULELE
WAL, a2 v FROBBMEE V7 A0 Lh  OBR
A TH - T, FFAORLT2RERB CHENT
B THLERY TN AR E L RART 1

(O\T, 77 AdicaT HRBMENFTHIEL, HT A

AR, 3 LA RIS LTI T

LOAPEECL D, LI -TZ a2y bﬁoﬁ&ﬁﬂﬁ, b
BWREBREIE LR L BEELRRASLLE L
bha,

T ety ML, DELHETEE - 2y P VAE (B
$E¥ 58%, = vy A 2%) OFEY, FRHIFEL L
LERFRCBALT, £EemHiLLELATLD)
A UEE BRI THEShSE, D=2y MELZO
LS hlEe o, TOXFEHREBMAR L T
BEEOF IR R DO TS B,

2= Ay FEROBREECE L T, BARK®, K E®
Lo TEBRAREShTEY), BR4mm B EOY -
LA MREEOWLTIIER I ENA BT 5 2 5END
HILIC®@, L LEENL.Smm I FORBINGS -
"2 w MEO, BICEERFTHOKRBRAYMET L 2T,
HEOEERIF TRELFELOR TS, Lichi-T

* VAR

SZRME = L Cet, Hull and Burger™® HEEEH 1. 3mm
O a Ay MEEN LTS ES LY, MEREIT
ERE@OMER 0.4dmm D2 4 4 » FREDWLTRIEL
RS BT CATFORE RN,
WA, T2y FRORBRITOEL (R0
BEE/Y - 4 v PRORFE) BRI b1, EECKE
FBIEBE LD 2 THENRBTRE D, KEDD = 4y
FENCILTIL, TE, SRS 5 —LemcET
DTk EOYELRT, TOMIE, EECL -T
L LTS S B0 T, ERY a2 v MHRIEDWTH
BIEXHET s 2 EENnD,
rOBMOTBREENTF - eFRYBELT, KB
DEHHE NFLEB S,

(D #BEoNER

2.1 HEEOER

22 2y FMAORBEOMECH LT, #EDOHEA
Kb~ & LS5, EENRTon 2 BT
THLERDLEEDThH B,

(a) nBSCiEioys, SBRECBLE LTSN,
EZHE OB 30 C U EORETRBEFLLK
E{ b, : - :

(b) Tary '\ BREASLBTHLSL, REOR
ERBREO S HOBEN LIRS » T, MBI
LT3 2 Z AL [BRROBEETHhAML, R EYES
ORI B AT Ao RN RIE SR D,

(¢) RRBELFAETLDHL, FEHTHOREE
P L CRBFESTROBE, THH - THRE

265



DEE LD,
(d) %umﬁﬁ%&EL$?uof.¥ﬂmksh
WEEN WL Tl by, _
(e) BRBIBHEThvnd, EROBERE TS

Ry, MIRER FREIR ChoREE R Y

BLEVISRbORRLAS,

DA EOBERR Y 1K 5 2200 B foBlEk s LCE# .

BERA LB, mmmﬁ¢ax5k%of$ao
2.2 ¥FFRORBIEOIEE
FESRORERRECRTHRIES > Buc, Relv
SHROXFREOMKIL AL, “HELXPITRE BT,
COPEBEOMICEEOTERH (2o~ vBLR—
FAR X > TETIIHELEIRD, RHOWBILF
ERoEEYEIE S, BONBEIBETLIOC, 0
BRI OERHOREIREYRD S L TES,

P a Ay HRKOL TOREORELRIT BhbK,
BIRHOFBRL 20T, 50 5B 1 kRt

EéﬁmeEEht?Vw?xﬁﬁzﬁ&ﬁhfﬁ
ESFBHE, THTPBHEE X UL\, Fheh
CATHRLESGETOANBLT, B EMT <2 bEB
2BRT 5, - ObROEIV-TRE 0. 4mm fric+5,

RETHTBREZ 2 WABEEL, thE&E o %
BEYTL, COMTHE, THTEHEYLL» LD 500
°C ki -tFhic AR, ¥0:¥RR FCAPLTE
p: B 1S

Lﬁ?ﬁﬁ@b%kﬁ< ﬁ#&ﬁZmnoﬁﬁm$

Q@\
@‘%
RN

X1 FHEomk

Mounting of interference parts for measurement of radial
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A : Upper interferometer plate a: Abraded part
B: Lower interferometer plate b: Edge to contact with
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The lowest feft: View observed through interferometer

rfghi : Side view
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Thermal expomsion of vocwum-melted copper, core metals and Dumet wires

. Nominal.l Copper Thermal expansion (u/cm)
- Sample lsize !rsi.tio Treatment Tetmpera- .
(oim &) | (%) . ) ‘“{fc) 40 | 100 | 150 | 200 | 250 | 300 350 | 400 | 440
Direction A .
" Cuvy 2.0 axial 0.0 97| 188 | 275 | 365 [-456 | 55.0 | 645 | 72.3
-0 radial 00| 96 | 186 | 274 | 359 | 459 | 56.2 | 646 | TLS
Care 1.0 axial 0.0/ 3.4 | 62| 88| 1.3 | 140 | 17.2 | 2.7 | 2.8
metal | g axial 0.0 29| 58| 81| 106 | 1.3 | 16.8 | 230 | 29.0
cl 15 [ 229 axtal 0.0 38| 66| 89| w4 140 176 | 237 | 207
Dumet . . radial 0.0] 46 | so | 131 | w3 | 217 | 273 | 33 | .07
ol 1o | 2.0 axial 0.0l 42 | 72| o7 | 1o | 145 | 17.8 | 229 | 30.0
- . radial o0| 47 | 87 | 135 | 477 | 22 | 278 | 3.1 | 1z0 )

- 10 | 23.0 | annealed radial 0.0| 42 [ 8.4 {125 | 166 | 19.6 | 243 | 318 | 39.3 ™~
1.0 | 2.0 cooling axial ‘ —22.3| —19.8| ~16.7] —13.0| —6.4] 0.0
el o | s axial 00| 40| 66 | 89 |1z ! 134/ 171 ] 233 ] 200
- - radial 00| 4.4 | 88 ] 123 | 162 | 205 | 26,7 | 344 | 417
. axial 0.0 411 72| 96| 125 | 155 | 19.0 | 25.2 | 310
H| 072 | 235 | annealed radial 0.0 42} 87 | 129 | 169 | 20.6 | 25.9 | 33t | 395
1l 1o | s axial 00| 42 71| o5 | 122 | 147 | 17.3 | 222 | 27.2
. . radial 0.0 48 |.95 | 141 | 187 | 236 | 29.1 | 36.5 | 445
11 10 | 3009 _ axial o0 30| 61 ] 91| 132} 161 | 192 | 25.0 | 29.5
K 1.0 30.9 annealed radial 0.0 5.1 9.6 14.3 1.2 23.5 20,4 36.7 4.2
L 1.0 30.9 cooling axial -21.9§ -19.0 | —16.1 | —~12.4| -—8.0 0.0
axial 00| 34| 61 79| 92 | 105} 12.4 | 168 | 225
M| 075 | 20.6 radial 0.6 40 | 83| 130 | 172 | 195 | 2o |26 | 413
axial 0.0 3.4 6.2 8.6 { 1.3 | 13.7 | 17.1 | 23.0 | 20.4
Ni 075 | 20.6 | annealed radial 0.0 56 | 11.5 | 15.8 | 2005 | 260 | 3.4 | 384 | &0
ol os | 2.4 axial c00] 41| 72 eo | w9 | 131 162 | 2.8 | 27.8
- radial 0.6] 48 | 95 ! 130 ) 171 | 223 | 28,1 | 350 | 419
P| 05 | 204 | annealed radial 00| 49 | 97 | 144 | 192 | 228 | 275 | 2.8 | 303
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