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Introductions

The ceranic supports in the P,A, sersen assenbly serve a twofold purposs.
Pirgt, they act a8 & machaniesal support in crder to keep the phosphor plate in
secured aligmment with respect to the grille aseembly. Secondly, they act 82 in-
sulators between the grille assanlly and the phosphor plates

Raquired Mechanicel Propertiess

1. Supportes masat be nechanically strong o stand ghocks due to handling .
They should stand handiing and shipping without breaking,

2. Supports mst be etrong encugh to withstand pressures caused by eprings,
clamps and aligmment serews under severs vibretions and shocke so that
1o nisaligment result,

3. Supports must hsve thermel expansion propertiss to metch the frome and
gless gtructures to which they are connected,

4o The propertles of giving out geses must meet the conditions of meintain-
ing good vacuma in 2 herd tube under ths nommsl temperature conditions.
Water absorbtion, ete. must be of such nature that sll waber oscapes dur-
ing exzhaust cycle,

5. Supports must be economically produeible.

Bequired Elecirical Properties:

1. Supports have to be very poor conductors, d.e., good insuletors under
normel temperature conditions,

2. Supports must have 2 good dielgctris strength to withstand high gradients,

The presently useld African lava has a fairly reasonable mechanical properties
dlthough perheps not sufficient for production models, The temperature expansion




agrees falvly wall with that of the freme, this is very impordast in attaching
thess supports to the frame, The diclectric properties could be better. In any
cazo, an investigation is needed for posailtly better ceranics that possses better
qualities then lave for supports,

Rew Possible Ceramics for P, A, Supportg:

Mechanleally etrong materisls with excellent dielectris propertiss are fine-
grain elunimum silicate cersmics. These are suitehie for vacwm uss in many ¢4ses.
The American Lava Company has one ALSINAG 211-S ceremie sspecially made for vacuum
uses According to Dr, L. Nevias, guch 4merican Lava Company ceramics as ALSIVAG L9l
and 513, which are much atmnga'thmmsga ere suitahle in vacum use up %o the

required temperatures for ordinary use (100® - 200°C),

Bowever, these cersmics shrink during firing, amd dies mist be properly design-
ed to taks such shrinkage into ascounte The ehrinkage depends om how the ceremic is
pressed %0 the dies on their gemetric fomm snd on the firing schedule, Such lineay
ehrinkage as 10 -~ 17¢ were observed,

Another fact 15 that during firing ceremics must be supported very carefully
80 that undesirable distortions are avoided,

An objectionabile property of ALSINAGS is thelr low thermal expansion coeffi-
cient that may cause severe Lroulle during exhaugt cyele aince the iren frame has
sbout twice as high thermal expansion coefficient, This means thet one cannct sttach
such supports by any ordinary menner to an iron freme wdthout danger of breaking.
However, if chremium or high mickel (h2-lif) irons are used, their expansion coeffi-
cient is lowvered so that & sufficient match msy be possibie,

Cemperagion of Linear Thermal Cosfficients:
Temperature greater then 2500

Materidl Iinss® Thermal Coefficlent
Steel, annesled 10,95 = 10-8
Nictran (hop o1 6 %108
Lava, 1136, dleco 1.9 x 107
Al eimag 5!4% ;’,‘; 2 10“6
Ala’umg @ x 10 5
A.sinag 2118 8.8 x 166
G.E. Ressarch Lab . Y,

Cevamic No, 2518 : 7.6” 1070
Lava, 31137, Alco 1.5 =z100

Aocording to Dr. Navias, American Lava Company ALEIMAG 161 is o Eeed cersmie
&% higher temperatures than ALSIMAG 513 for vacwim use. The shock resistivity of
ALSINAGE is sbout twice that of lavas, w180 the flexural, compressive and tensile
strengths are much higher,

Coors Company, Golden, Colorado hag some good ceranios with fine-grede alumi-
mn silicate body. Such ceramice are: -



—

Typs A1 - 200
4B~ 2

Of thees, AI-200 ie stronger and betier for high vacuun use,

The following table gives & comparasion of mechanieal and electricel strengths
of somé American Lava ceremics,

Didlectric
-
Aleimag i1 10% 45,000 250 6
Alsimag 513 108 1S ,000 250 7
Asimeg A%-5 6.5 x 10k 20
Lava, Orade 4 2 x 0% 2500 9,000 80 3.3
Leva 1136 2.5 = 10l 9,000 100

FPar given ceramics to be fired, one has to detemmine shrinkage or
the support for the plecs to be fired, aod the schedule of Piring, Many factors

geimolvednﬂonlyarumbereadiheean. The finsl regults are experiment-
onen, _

4 possible safe combination of eupports end fremes are ALSIMAG supports amd
nickel-iron frames,

Dr, Bavias pointed cut thet it seamd %o him the glass plate is the wealest
member in the sssembly, He slgo strongly objected to the use of ball pointed slign-
mtmmdireeﬂyagaimthegluaplm.Mpmloadim, in such case, mzy be
tons per square inch, Far thess dligment pins, one may use & shinm that takes pin
loading and distridbutes it over & sufficient ares of the glase plate.-

Dr, Hevias also suggested that &ll inside corners should have & mmooth radive
in order to prevent oracking of the gless. Dr. Navias! remarke may point out that
the dlags plate breaks, first, under shock ond then breaks the cerenic suppoets by
twisting on the clamping springs or mechanisnme,
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