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Ni—~1e SYSTEN ALLOYS IN OXIDE CATHODES O~’ ELECTROVACUU4 DEVICES

N. A. lofis, K. A. T-Iatsarin, ~~~. V. Lukoshkova, Ye. ~~~. Savitskiy,

~‘T . A .  Ty lkina , ye. P. Arskaya

The contemporary level of automation of the individual parts

of production processes and sc±entific equipment presents the

highest recu irement s f’or operat ion of electrovacuum devices .

Of the number of materials  used for various parts of the in—

~icated devices, especiall” high reouirements are r’resented to the

allo’-~s used as mater ia l  for  the cores of’ oxide  cathodes  [1].

A cathode alloy must possess sufficient mechanical strength

at hirh temneratures (ultimate strength at 1000°C should be no

less than  15—20 h(~/mm 2 ) , p la s t i cIty  at room t emperature, and must

burn o 1’f well in a hydrogen atmosphere , sinc e the proce~.ses or

rol 1~ nr , drawing 0r the th innes t  cathode tubes ( wi t h  a th ickness

of’ the  walls of’ 30 urn and smaller ) , etc . are conducted in a cool

stat e w i th  the use of Intermediate  annealings In a hydrogen a tm os —

phere.

Core material  must  have a hIgh ter~rerature of’ r’.e l ting  and

low vapor pressure in compar ison wi th  nickel , which Is a necessary

condI t ion  for combating reverse grid current s , and also must con—

t inually  render an ac t iva t ing  in f luence  on the  process of forma—

tion of donors In the oxide layer . Here ,~ the space between the

oxide covering and the core material , there must not form chemical

compounds wi th  h i rh  e lectr ical  res is tance which  could hinder  the

d i f f u s i o n  of ac t ive  elements from the core to the surface  o r the

oxide coverin g .
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Under high—temperature conditions, the material’s properties

must not be changed over the entire period of use of electronic

lamps. This is the main condition for preserving the constant

characterIstics of electrovacuum devices with high reliability and

long life.

~Je developed NR—6VP and UR—1UVP—brand alloys with a content

of 6 and 10% wei ht of Re and K—SO and K—l00—brand active alloys

to serve as materials for the cores of oxide cathodes of electronic

lamps with high reliabIlity and long life. ~oreover , we investi-

gated the physical—mechanical and emissIon propertIes of’ these

alloys L~~J.

The purpose of the present work Is the study of’ alloys N~ —1GVP

• and K—lOO in diodes for a service perIod of up to 15000 hours,

and also allo~i NR—luVF In real Instruments for a service period

~~~~~ up to 6000 hours.

Testing alloys NR—1OV P and K— i_ U In diodes

Testing of the alloys was done In diodes with cathod e untt~

of the end—tyne KtJUK—1 . The basic electrical and structural para-

meters of the diodes ~re as follows: diameter of the emitting sur-

face 2.3~4 mm ; distance from the cathode to the anode O.l~ —0.1( mm ;

filament voltage 6.3  \T ; voltage fed to the anode — 5 V.

yor com par ison , we tested similar diodes with cathode cores

made of’ a l loy N IVO— 3ch (N I  + 3~~~? ) .

The dependence of’ the  anode current  value  on the period of

service ~ f’ d iodes wIth  e ores of ’ cathodes from various a1lo~rs is -

~

gIven in Figure 1.

2
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Analyzing tne nature of change of’ anode current over a long

period of’ t ime) It is apparent that in diodes wIth cathode cores

• made of alloy NR—1 OV P the anode current mo notonical ly  grows over

9000 hours from 5• 14 to 6.~4 mA (i .e. by l8~ from the In i t ia l  va lue ) ,

then ins ign i f i can t ly  fa l l s  and a f t e r  l~4 O0O hours stands at 5.0 mA .

In diodes with cat hode core s made of al loy K_ 1O0~ the va lue

of’ anode current falls monotonically from 2000 hours; after 17000

hours the decrease in anode current is 143% from the in i t ia l  va lue.

The anode current of’ diodes wi th  cores made of alloy N IVO— 3 ch be-

gins to fall at 500 hours and after 11000 hours the fall in anode

current Is 145% rrom the initial value.

Thus, better results in the value of anode current up to

5000 hours were obtained for al loy K—lOO , and In s tab i l i ty  of

the anode current up to 1l~OUO hours — for alloy NR—1OVP (see Fir- .

1).

Investigation of alloys NR—1OV P in real instruments

Numerous studies were conducted for determining the advan-

tages of electrovacuum Instruments  wi th  cathode cores made of the

new a l loy NR— ]. OVP in c omparison with lamps , the cathode cores of

which were made of aother a l loy s  which are presently employed .

We conducted tests based on receiver—amplifier lamps. The re-

sults  of the studies coincide with one another and show tnt advan—

tages of alloy NR—1OVP.

•~s an exam ple, we can use the results of tests of alloy NP.—

1OVP In receiver—amplifier—type lamps.

From the indicated alloy we made a cathode tube with a diame-

ter of 1.27 mm with a wall thickness of’ 50 mIcrons.

_ _ _ _ _ _ _ _ _ _ _  
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The parameters of the lamps were measured a f t er  the corres-

ponding ac t iva t ing  and aging, and also with lengthy work in the

pulsed and s tat ic  modes. The change in output pulsed voltage in

the t e s t ing  process for longevity of the lamps is given in T’ig . 2.

As we can see , the output pulsed voltage of lamps wi th  cathode

cores made of alloy NR—1OVP over 14000 hours of’ work in a pulsed

mode decreased by only 15%; at the same time, in lamps with cath-

ode cores made of a l loy N IVO— 3 B it decreased by 30% in only 1500

hours of work.

‘li th the tests  conducted In the s ta t ic  mode , it was shown

that  lamp s wi th  cathode cores made of’ a l loy Nfl— 1OVP have greater

advantar -es  than lamps wi th  cathode core s made of’ al loy N IVO— 3B

( Fig. 3) .

The use of’ al loy N R— 1OV P In electronic lamps subs t an t i a l ly  in-

creases the explo i ta t ion  charac te r i s t i cs  of’ these lamps.

~‘igure 1. Dependence of the ano de current va lue ( I )  on the period

of service of diodes with ca thode cor~~s made of alloys NR—1OVP

( 1) ;  K— lO O ( 2 ) ;  and N IVO—3 14 (3).
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Figure 2. Change in output pulsed voltage U0~~!~ 
in the process of’

testing for longevity of’ lamps with cathode cores made of alloys

— 
. NR—luV P (1) and NIVO—jB (a).
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Figure j. Change in slope I(s) in the process of’ t e s t i n g  for  ion—

gevii,y of lamps with cathode cores made of alloys NR—1UVP (1) and

:- IIVo—3B 
~~~~~~~
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