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LEAD INDUSTRIES ASSOCIATION, INC.

1902 MADISON AVENUE

NEW YORX, N. Y. 10012
TELEPMONE ~ ARLA COOE M8
OR s-00se

January 20, 1965

SUBJECT: SUPPLEMENT TQ
CERFAMIC DATA POCK

To Mambers of the Lead Industries Association, Inc.:

A press release on the latest supplement to LEAD IN THE CERANIC
INDUSTRIES, along with a copy of the supplement, is enclosed, Intitled
"Use of lead in Solder Classes", thiu supplement explains the new devit-
rifyirg solder glasses and the role lead plays in their cevelopment and
application. .

This supploment has been mailed to the 7,000 persons who now
possess a copy of LcAD IN THE CERAKIC INIUSTRIES for insertiom in the binder,
and single copies will be distributed in response to requests genorated by
the enclosed release and by publicity in lead Marazine,

Infor=ation used to prepare the surplement was supplied by the
Cerning Glass Works, or was gathered from patent literature, and the staff
written article was reviewed by the Cersnics Technical Cocmittee prior to
publication,

We feel that the supplement will be a useful addition to the
ceranic data book while at the same tima serving as a geod proootional plece
b7 keeping the subject of lead before meubers of the ceraxic industry.

Very truly yours,

‘I/".' -("\A { éhu ﬂ.
Jercme F, Sxith

JFS:4f

Enclosures

00k Ahesd mith Lead
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RELEASE: Further Informations

Ixmediate (1/20/65) Jercne F. Suith
LA L4 (13, 26 . '

R

SUPPLEMENT (UT (N SOLDER GIASS SEALING

A new L-page. supplenant to LEAD IN THE CERANIC INDISTRIES, the
ceramic data book published by the Lead Industries Associstion, Inc., has
Just been relessed. V

Stable and devitrifying solder glasses — both high and lew teo-
perature - are discussed froa the standpoint of composition differences
and sealing characteristics. Advartages and limitations, selecting the
proper glass, and cacpletion of the seal are also explained. Three tables
and two curves give a variety of typical compositions, electrical propertles,
expansior. characteristics and permissible nismatch data.

Intended as a general primer for those wishing to learn tore on
the subject, this plece supplements an existing section on solder glass and
other glasses found in Section Four of LEAD IN THE CERAMIC INDUSTRIES., Both
the supplement and the bock are available without charge from the lLead
Industries Assoclation, Inc., 292 Madison Avenus, Hew York City 10017,

TO THE EDITCRt If you wish, you may have additional copies or this supple-
zent, or, if you have not yet received one, you are welcoze to 4 copy of the
ceramic data book, LEAD IN THE CERAMIC INDUSTRIES -- Just let us know you'd
like ons,
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SUPPLEMINT TO “Lewd in t1he Coramic jndustrios’

©

Ehete are at proeent twee pemetal Bipes of wobder glass
the thetweplastss o stable tape, and the newet
thernunciing o desutitsving e
tialy ate foimmad as glase and then comventad nuath
o onstalline tdevitnhats cetamny by swibseyuent
heat ticaiment.

WHY LEAD S USED

fead plass an impawtant robe 1o Rh tvpe of glaw.
Thin n hvause willer glawney  containing
annints of tead owde have o kw wdicning tem-
potature, ot chatina! propcitas, and PN hay 2
nmmum oot on thermul evpanaen
vad helpn to mamtan panl durabiinn of the glass
staters felative G0 othot bhow teimperatine glassees. par-
thulath an the arcq
wnirne, other odey may be inad 0 plave of kead
1 achicse b iemiperature plasses, bt tew offor the
sane woinbied Palance of doevrable (et Faw
imtum g, slhabey mas he used to wlten plasve b
while s domg they temd 1 fatne cvpamesn. kower
clevtinal tentueve and umdermime durabibny .

STABLE SOLDER GLASSES

While Commpentasin by onsually an the hegh boad ece
MO B O A\LO SO
withe pittor witnsanis < 8 Fatiy stable @ thermoplanag
e abe proctucod from the PO 20t

by with angdl wddstioms

von oo the

cher plases
[ 33 BEEENNN AT

SECTION 4
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USE OF LEAD IN SOLDER GLASSES*

375 TO $00°C DEVITRIFYING GLASSES

A nummum of T, kad owde B el m thee
plasses 0 avsare that they wall ma e bow reftaton .
Roughly 800c P v the upper bimil hocane a
larger amunt would tend e rane the glaw evpan-
o conflivsent hevisnad the unctul pount fuf sealing ma-
teriahh with a0 cvpanaca of 108« 10 oy ooy
has Zn0), the othet impaortant glas musdificr an the
group, s nuath Leptan the 7w 147 anpe® baen
thugh o dhen me emet ane onvatalline phase. ot
WO W adiust the voatnotlad devithificatnon provess
Comenteatiom of Zo€) greater than 14 gend #o
avcdetate desnfaton on tapalhy an the preseme
o PO whide @ amounia ke than 7%, Jdevittitna-
Ben ooty ke dowhy gt the prograond “setingoop™
enipNTature ’

10 wme caws howerer, devitntostnn ma me he
CMePne. My R~ shwavs Jesitable that d N con-
plete Thin, the teuliant seat ruy huve 4 rather
targe plasst phase o maton, Bnthe high Lead dost
titving wdder plaves. the (A tal phase o often a
bead Inrate o Btoniboste amd the maton of handet
woa syl Weth s than T i) the glaass
Phas s e sl e prediee o Mrong thetmal ree
MMant wal Avantsy of O grearee thaa 1€ end
G ateabc the plass ton atable, Ll fang fodmateen oo
(LS S L N WV (I K SR | I F TSR
ool actine an amd vonaentiatons are At how
o that the waling plasy Wil nee Re o cortemine

SO S bl 349 Such plasas have Been usat e
4 DUIINT ot VLI B0 pan valies phass amd plassebee
motal assermiblics ¢ p cathode tay tuba seaked heam
The ab-hinn e il vouds thow Siqamaty
A1 temperalifes os hew oy A9 O seal transpatemay
wint the tact that “pechinn™ i wanhors di,
e teay B unlizad with this tipe of wlibor glass
Ase il centinsed ine fif many applicatacns

DEVITRIFYING SOLDER GLASSES

headlampn, oio

o chesaifications

a2 hagher temperatite glasses (S0 1o 700 Cy
wentanang $-20°,

The cvuntance of D Rotort Daltea snd adhery at the
ormng Glass Waotbs Corming. New Yol in the peep-
stabien of tha papet o pratefully wlmmiledped

Nhis ond ahrtane aie added o amcunts ot
Vo av mhrbiry of desitni, aticen

¢

TABLE 4-5

wnd to anipronge
WAt T Iance und e Heing  femiperaties

Tepaalh, the thernaeactting o deserrdving wdder i n N
plases are o the s PO KB O /o) St .
ot Cul) additions, of faab Fable "o 8 e e rne
4 6 hts the vompanation of seseral devitnfving plasse 80. 108 108 @0 1168
ortad s thye patent doctatute coveting ainch deselop b 1Y)
menty Broadhy, thoese glasses may he sepatated inhe
1 thane i fow temperatute seal- SK, 4 o 100 L)
g A7 e Q0 O contaming TONY fead e, ko 8 9 18
&0 108

Suheg Temp. K0T #00°C S C 4K°C

Stable Solder Glasses Using Lead

rasi
Do octon its
1
i
L
b

]

3

1

!

i

F

]
'\ “:
1 an
154 n2a
5 W5n
PR 2
19 4518

/

o‘:’r_._’ﬁ——-» .-

N 1691.02



aid

C——— e b

. - .t a N AKTAO g
~ O T e ceme T e P S e ¥ o O .."""r'r ~

LI1A23207

TABLE 46

Devitrifying Solder Glarses Using Leod

r
Lo ] ns
L2\ 135
] 11 ]

At additiens of sthet asnsdiints tiay he amd hase
Roen sdded 10 the € plass Epraaniy m plave of the
PO and Zot o change shighthy the weal charaes
erstny adhesmen, stiength. evpanuon cocthosent,
cte waheut preath Stleiung scaling tompet atures.

500 TO 700°C DEVITRIFYING GLASSES
1hiwe plasses afe comaletabl mote setiacton thun
t tugh Lad walimg glavan and chatactorntniaily
Fave hoacf canthicicats of crpabvion. isuah ks thun
ME e N Contm ey Paamplea Vet VT
i Lable 4o are ipral of thea tope ot Govtnfuany
sohder prass High i 2000 c oo 0 o o glasas
clicn yontam P e 2000 St and € e 00 PO,
amng scal ot sfund Tk C A amall ameent of Cul)
C330 1 a1 retard devibRcation and (hefey
1atiae the diffarence an thermal eapansnsn latween
the glasy anad devitricd state o the seldor plass
compesition bnted in cvample V1

Martn and Zimae hase st tonth the fudlowang ads
vardagen and letatatioms for derviatvng  sokber
flaveer

ADVANTAGES

1. Greater nigality in high wwmpctature appina-
teenn Baw coample, tn waling codowr IV tace
panis 1o the envelope, with subeguent en-
haust Babc st over 00 C

2 bemar capanuon Ior o goen swaling tempeta-

ture With stable wolder glaswn, a hower effec-

e cvpatision can ool be obtained ot the

savnfive of imfcased sealing tempefatures

Strevs chatacterntioy may N ore desitable,

In s anvances. it ponable 1o marasn

compresn strewes from sealing tempetature

down o nuwn lemperature.

L} L Lo | ne

ns wL 715 s 1 1Y)
" € 103 & e e
0 W08 100 1S %
A1

28 IR T T UV
T

¢RC 4°C 40°C 4RC MC QSC

4 lowor sttoses withm the bikt Duc o differe
vutial conttacton Ketween the waling glass
and Radis boing seabedl s deplacctwent
cananaur duning Geeling ok Dxadidaeng
et plasan afe eher set up duning the vl
we vk cr ceattachion tates i the Wtiing-up
Popien are oftea ounh bower, thus Bkt sireee
otc hwmor,

UMITATIONS
1 sethaent flow Wy swd ol fetdatien
ot bard e cbton And awrcasing the
waling temptataee will aot help, e tha
wuddiv Banas Jhout faser dovintfnation

3 Gl quadiy contiod s coniderably e
winteal

L Prcglating s et abwans ponvble, und whete
1o, oy 3 RAITOW TUnge Aty foe untering

1 The walv are alwasy opague wheteay wath
dable glovses thay may he transparemt

SELECTING A SOLDER GLASS
The requrements (of 2 pod sddor glass ate tow bt
ditficult (o atnty

o Sofmnz tempvtature well below that of st
ke N peoad and low gnough mo 1o at-
ta Boat-sensinge compuonents

® A vecondy of 10t ME pones at sealing tem-
retatue

& Quik stting Bleep inconity dampetalufe Cuner

®  An cvpansion cocthannt as chne as pnatble to
the thevretwally ISt salue swithsn = 2+ )0
et O consderad a good matchy

s Acceptable durability in sefvice
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SUPPLEMENT TO “Leod in the Ceramic Indvstries’

O

Depending upon the application, other proportaes,
wnh ws o reaonahiy paed elevireal rastance, meght
b nevessary Hut with high Bad glasses, the rogqueee-
nent i wntally ety awt. The chovtrical properties
o a tirad-slumuno-hondicate ) theemoplastic solder
plass wre given in Table 3:7. Data o6 a tlead-alhali-
ahwate) plasy--the dem glass mast used for lamm
and radw tuhen - are ginen for comparnon.

TABLE 4-7

Electrical Properties of o
Solder Gloss

Therma-

plasic

Salder Stem

Glass Class
tog R R 29°C 1064 JLE3
Log R ot 390°C 866 89
Pewer Factoc® o2 Q0012
Diclectric Comtsnt® 156 (%}

EXPANSION CONSIDERATIONS

Probubly the ungle mwnt ampartant chatacternts of
a wolder glass it expansion covtheient. Thi i the
avctape apwitie cloegation por degree Uentigrade
frem 0t M C0Je s approvimiately binear untd
the stem poant v appieached and then it swings up-
watd.

thin upwatd wing w0 “hend” on the evpansion
Aurve s cerinderable interest an sealig glass ap-
Plvations hecatne i1 n here that the aram, anncal-
mg wnd wttng up points ar¢ tound  For o salder
plass this bond will, of coune, oo at g lower tem-
rorature than for the plase o ather nuteral o be
waled  Obvioindy thens a matching solder glass must
have a Jewer expansion aaefhivient thaa the material
Wb sealed 10 order o hase the wame contraction
from wtling-up paint o oo temperature. How
mih lewer depends on the setting.up runt and oo
the shape of The solder glass curve,

Frpure 1 shows u plotof the spevific clongation, 1. L.,
wetsus the temperature for a Jead hotoilicate soldor
Flass and the sada-hime glass commonly used for ra.
e tube emvclopes These cunes are obtained by
cnling e glavws @t 1 C per minete I0onl o staic of

POy A
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equiithtium abaose the anncaling wnt, and are ty pi-
cal tor tao glasses which, for st scah, would he
comsderad a pod match,

There is o universal amwer 1o the question of bow
chine an evpansion nutch s necded Metween a solder
slav and the article 10 ke waled. Geometry of the
aftkle and the nature of senne expected will he
deternuning factons, Foe an average applicaion, Jdid-
ferencen of © 2 - 107 per € would he comidered
s, and Jdilerences up by - 10 ¢ 10 per O are
feauble. The pornisabie depurture will soctease as
one poes 10 ket lempatatire (soficr b glasse, e
the scal then coody through a snuallr lempetature
fange after witing up. Fapure 2 pnes graphe rop-
teentation of Acroinable mamatch phetted apainy
witing tempetature. Jt shows clearhy that capansioa
math can waly he gnoted with very how lempera-
ture misletiabs, cg . waling wax, e

VISCOSITY CONSIDERATIONS

A uangpwe teatiry o seldee glasaes n thoer ow eme
rerature fluday The ity o Vigonity povesan
o make amy grven wal depeads oa the it lween
parts. the characier of the solder plass and the time
available for the b With podishad surtaces e
timute centact seats have been nlade with vecoatis
an high an 107 mones sonwtmws higher Howeer,
with & poor e foguning wonudoerable flow, Vo
Bes sy have 0 he o the ranpe of T8 ponses o
The oote Punt ranpe. 1 10 1P paouees s the
mont inctul and pencralh resuhin in stironger scols,

ooy

The ameunt of detemsation that will «oour 1 prues
hang puacd dopesds on seseral tactors: | pooaetny

of the paeve. I othe oatarnal Topoetisy, bV natore of

.
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PASE LIOHT

S WAL

By

the wippet. 4 the dutatmn of heating, aml $. wohder
glass viwomaty, A s genetal gusde, where the whole
piece 1 heated, the sale upper Binut will b from
neat the anncaling point o perhaps 40°C above
Generally. the working poant of the solder glass
\hould he near the anncabing point of the arntwle.
11 hoval heating 1 ol hugher meliing soldet glasses
can be emploned,

1. “Se.ling with Satder Glaw™ bz Robett H. Daltoa,
Amcrsan Jowrnal of Phavies, 32, 479 (1964)

3 Conduting Sok'er Glaw Compontom™ U S
Patent S 305032

3. “Seahing Glaw.” U, Patent £ 3.0xKR)Y.

4, "Sait Glass and Compunite Artke,” U, S, Patent &
2.644.000

€ GlasstesGlass Seal” UL S Patent T 2911842,

& “low-Melting Gluss Scalant and Articke Made There-
frum,” U, S Patent = LI2227K,

T mDevtofung Sedder Glaw " UL S Patent £ 2 8ry 94

£ Plarmaiy Baanfisble Glasses” Roth Patent £
K61 4x)

9. Therm O Desitnfiable Sealing Glasa™ U 8 Patent
CRIRIL WA YERYILT R SN

10, “Properties and Apphoatnn of Devitrifying Solder
Glavses My Foames W Nurin and Feand Zinar.
it Tie Promecdinay of the Siith Sveuposinm on
the 411 1 Glashlowins (19611

Cowitory Covarng Glans Works

Sempler of ronts mede with devdeiying soider glosmes of P
type weed wn prining ol gless 1V tvber  Abeut the sems (oa
vrteacy st leottparte belare frag tha moteral maler streag
sesh with good elecirical revstence

1=

3 85 8 3

Expansion Ditterential (x 107)
<
3

-20F
PERMISSIBLE MISMATCH
401 v&
el SETTING Tv.'PERATURE
.gof FIGURE 2
q 100 200 %9 403 %0

Setting Point °C

Courroy America. Suwnet of Phpsies
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