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LEAD INCUSTRIES ASSOCIATION, INC.

2908 MADISON AVENVUE

NEW YORX 17, N Y,

March X0, 1962
SURJECT: IEAD LZIRCONATE TITANATE

To Meodbers of the Lead Industriss Association, Inct

Attached 18 & reprint from the Pebruary 1962 issue of “Cersaic
Age" of an article descriding the use of lead zirconate titsnate
in ultrasonic cleaning devices. This article vas based on the
peper presented at the last annual meeting of L.I.A.

We believe that 4t $s & useful, handy and condensed treat-

@ pent of this sudject vhich ve vill use for distribution at our

trade shov exhidits, such as the Design Englneering “hov, and
in ansvering inquiries an this subject.

‘,Jf //‘/l

RLZ:mk Executive Vice President
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<\ PZT Transducers

Market for

8y: H. F. Ostermen
Vice President, Marketing
Branson instruments, Inc.

ULuuo\x cleaning v & complen phenomens which
in the umplet sense can be conssdered as an evcelient
scrubhing action. The apeed and efticrency of aa ulira-
100K cleaning opcration depend upon the amount of cavi-
tational energy e activity, the phyvcal and chemical prop-
ertics of the cheaning solution and the nature of the wil as
well as the past baing clcancd.

Sound warves 1n a Liquid can be conudersd as ahernais
compraruons and rarcfactoms. Cavitis are formed whea
the sound energy dvel v suthicaent 10 streas the hiquid he-
sond s tenle srength duning the rarefaction phase Ay
the provwure swings pomitine, the Caviis collapae upon
themiselves creating high, sndantancn preasures Shack
wavey cianale from the ot of implouon The raic at
which these caviticy form amd imphaie n propacisenal to
the sonx trequency, whh aormally is hetween ML00 and
40,000 cyules por secomd

The crpunnon and coffapae of a cavity an a hyud »
Anomn as cavrtatuon amd cauves a vrong mechancal serub-
bing it whah occury at any surtace in the cavitating
Byuid  §actors controlling cavitatnen a2 bgud invlude
wrtace benvn, vapae peessure, denvty L viwewaty ina
goen byund these favtors tend (o optinuze in a partwolas
tempetature fange to produce the grested cavitatronal
cnctgy and thus the mant intenwse stubbng action The
swcrubbing action, for all practscal purponcy, can bhe cun.
udcted mechanical crouon

10 actusl uswe the scrubhing cftact of cavitabon i uwial-
ty combined with the actien of aquesn of wbvent cleaning
solutions 20 that the advantape of hoth cheaming oo
arc oblained  In addition 10 mechankcal scrubbung. cavta-
Gon alw tends (o speed-up cleaning of swolvent action by
reducing chemwal concentration gradients, femeving fe-
achon products and maintaining a fresh supply of salution
st the cheaming intetface.

An ulitasnie genctatd v uwed Lo consert hae current
into radie frequency current at the deured frequency,
whh subscquently i converted by a transducef into sourd
of mechanical encrgy at the sanwe froguency

Adapted from a paper provented hefoee the 32nd annudl
mecting of the 1ead Industhicn: Aswxation held in Ohie
Cagu, May V, 1961,

Help Broaden

Ultrasonic Cleaning

Transducers fall into two main clasws: piczoctectric
and magnctostnctive  In the (irsl insance a material which
changes dimenuon in the frexence of an clectrical field
s uhlized. o the second the material » influenced by a
magnet (ld. Due to the farge difference in conversion
elficcncrs, 705 0 90% for chctrodrictive compared
with 20% 10 40% for magnetostrictive, we utilize Jrane
ducens of the electrostnctive type.

Inttially, hanum ttanate was used as the active ma-
tenial, but it had two major Jrawbacks. #s inatiy to
opctaie continuonly abme 160 F and poor maintenance
characterintics from the standpoint of tranwucet rebuilding
oty

The use of PZT (lcad nrconate titanate) has ehuminated
thexe probiems. Ahthough maore expenuse than barium
trtanate. ot 13 capable of handling much greater power ine
puls A utique wandwich iy pe Jeugn, which clamm a rels.
el wmall amount of PZT hetween metal plutes, has
yichiad 4 transducer clement wisth:

1) Fhetrsl 1o mevhamcal conversina efficency of

Wi, compated with 7070 tor Hanum Titanate

21 Operating temperatutes i cxiess of 200 F

Y Low mantenance conds

Transducer clerents an tharr manuofe tured form can-
b uscd aerec s an a higtad 1 s foe this reason thae
they are metnaliv protccted by o sainkew stexd o other
chemical teustant allons Muttinle clemenis ase attached
W 4 standeans sdedd beaseng By g el bonding technigue.
wheh combines hph machankal Mren th with poad acoun-
W ctfiacmy e sectien o the housang which v an con-
tact with the hiqurd on one sl and the cements on the
other 1. alicd the fodiating wttoce

Sinve ultrgson Jeoning v mechanial ¢rowon, 1 o
€asy o realize that a radiating surface will ennde A &
roughons oy it abiliny 0 etticienth radiate enerpn.
Long tetm experene indicates an effoctine transducer hfe
of dirx to 9010 hours after which #t v necosan e res
buikd them

Transdiwers sulizing PZT can be rebuilt ot 2070 of
theit initial cond as compared with K0’ rebuihbing costs for
olfer tipe transtucery This fact well justitios the une of
PZT, une d has made posubke farge insallations whch
would mt be coononncally fcauble uung ordinany trams-
ducen. due to bigh tebuidding cova,

Fron a capital investment standpount, the higher oper-
ating cfticrenwy of P21 transducet chnwents has made pan-
bk 4 tadintion an cost unce o larger amount of the in-
conung i pomer v comerted 10 uwtul mechaneat
encrgy  Thow cont redu ions will broaden the use of uitra.
sonic keaning which i competitine with mete consentinal
forma of cleaning IND

Reprintad from o CERAMIC AGE
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