LEAD - INDUSTRIES ASSOCIATION 3

2921 MADISON AVENUR
NEW YORK (7, N Y,

Maacm s el

Sovember 17, 1960 “{

SUNECT: SUPPLENENT TO
“LZAD 1N THE CERAMIC DIUSTRIES®

70 Hembers of the Laad Intustries Associstionm:

Tha sttacbed suppleaent to our technical dsts book, “Leed
4n the Ceramic Industries,” has Just been pudlished ty the
lead Industries Associstion. It is being mailed to all perscus
vho nov have this loocseleaf data book, and press releases de-
seribing 4t are going to appropriate trsde papers.

It deals vith leaded porcelain ensmely for alumimm, e
rapldly groving market for lesd in cersmics.

~.

It vas prepared by Mr. 8. W. Turner of the Associstiocn
staff vith the assistance of the Ceremics Technical Commxittes.

Very truly yours,

@7 57“-)*/ o —
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“Afier muwre than 15 years in recarch. development,

and commercial evaluation, porcelain ed aturmi-

- naum i finding cver increasng uws in archrecture,

° sigmn and 2 howt of newer applcatnm.” Wath thewe

- wonh, My B, Bracker of DuPomt recenth summarniecd

the raputhy groming markets for poreclam enamclad

i The de « 0 thr grovath

oquaten i the banjue combinaton o Propertsy

' Mered M prcelan enamciad alummom - the dar-

- able cokiwr of poroclain cnamel and the lightnew o
alummum - a combination which s hard 1o heat

WHAT ARE THE ENAMELS?

S Aluminum poroclam cnamch detinctls difler i tew
wats from ownsentanal potvelain cnamels for sedd-
y diffcrencas which makc i pomuable 1o wccrafully enat
alumnum:
1 g wompeistures sfe 00 (o M0 ke [
Y20 1 020 Ty, and,
Covtiwsent of thormal eypamaun nconderably
highet (4o I 10 . Co)
1ty attempts to apply poroclem enume W aluminem
usd the wellhnown ahdiy of bead B form b mell-
At A g plaves Savcewio! cqoutiags were oblainal. bt
- thet o chemical rantance offered Miie commer-
oot utilay
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3 PORCELAIN ENAMELS FOR ALUMINUM
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lomer Moad . 9 roe [
Chose Monhonga Bunid-ng. 15 shosrhed e 100,000
vy H of porceieis snomelnd sivaavm vheot Thy
Roivh » o8 blord with 39 06 ION piust ~ ot tper
et by e othierts J0cdave Opinge § Morrad
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The fird companitions of real awemercial value were on industriol bulldings

darchped and nteoduced by DuPfum over 10 scan

apw. Since this fird introductiea the uve of vcclam The mommerk Thos N Allen finciu Consrotrag
enameled ulummum has groman s that sedss sustablc L sodagibariin S gt ;;,;;;;'_ ol Momphic.
tcad hearing frits are supplicd b all «of the mapw onomeind nivmenwen in greoe ond gollan.

trit prowducen. The ovwential compencnts of these
cnamch are kead onide. silica, and the aflali group
(R0, Na 0, 1i0), particularly Ithium  ovide.
Wathwn the ssricm, st increase of the ratio of kead w0
wlhica and allali wall increae the ghwne and flon of the
enamcl, bt of vt kv of acud revidance. The allali
group accounts for the necded high cneflicient of
CApanaion. Asin all ceramc siutemm though, it s the
prrer “halance™ of kead, oilica, and alkali which

Cootose 4. M Satwem .- Co

P whoriy the werld i lrpgewt free ond ey o
2eted s:pn = some 32 boet hogh — hae @ bovt groved
o bive - d ok dod
mote! W 4 loets epoove = thy pute. @4 svp
poced ta Usng esponded muiel rmowcos wind
touds bot £ woe wapmolied so that the bart g-ovnd
appoers noerly apoque hom the pownd

s -
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ahiner kw firing temperature. hugh  goss, high
thormal enpuncan, with evccthont chomival stabelny.
Caialty, wme of the wlica will e teplaced by titania.
Smchtad an the f1ot. titanu oo WY increae acid res
wrdance as mapht he capocted, hut ioadded 10 acrease
aping dabilrty in walcr sunpenans Tonia mull sddi-
oy, Iwerer, will oo acwd testance trctor o
Rpuse M. Some ot modificatans of the hawe frit
that have hovvme rovowany are:
Antnony peatoakde s added m amall peroent-
apes 10 Tedie the mdeney of the enamch 0
darhen whore thete are traces of organic matter,
My, s b the sual practice, b opucitivaton
Bora Oade n addid i small percentages 0
reduce tearing and crawtng.
10 practive, opacdy v obaned by (itania malt
additiony Than i the i1t widl praduce wime
ooy bt high opacdty canmt e obaincd
thn way.
These enanicls ate stable wah afl cobwing .
aley Cacept the cadmium sulphoncionde red and
wranpe prpments apht jatcent cadmium onde
CdO) in the tit witl clabwbize dove pigmenta,
hwmover.
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WHERE ARE THEY BEING USED?

Partivipating in the eaomuwn grosth of the cuntain
wall oot in archdovture, porceiam  enamclod
slununum 6 eypecting iy Ragy Marhet b he archy-
tectural sadng. Numeroon enamples of atice build-
. manulacturing plamis. and schook, S0 name bt
a (ew, can he cited - a few arc shomn on thee pape.
But many other dhapes bovida flat panch are avail-
ahic. Fabricated form sch v extrudad tnm, ax-
pandcd metal and bouvred shapes are adding colorful
highlights W many see buildmgs. Even proved wall
tde that can he applind right over old ceramic tile v
available,

A W far untapred potontial s the dae-it Ay ouncd!
murket. Becaune povcetain cnamcied slummum can
he sawal. sheared and drilled wich simplc k. any
home ow et can Jo s cma wall panciling. The hard,
durable, colon of pasclain cnumcled aluminum are
aiead for playroon, trafhicked halh, patir walh and
a st of other vy around the home. Porcelan
enamckd aluminum Liminated oo handhoard surtable
for the do-at-youncl! marcet i alrcadh avaiublc frawm
at bradt one producer.

Castiogs  Suxe 941, cadt aluminum purts with a
porocam cnamciad fineh huve boen s pradactaon,
Alrcady availuble n a hine of cowlware, parcctamired
on the cvternal wrisces, and colortud advrase Thew
BN [HENpe B greal Acw arca ke pavcudam coamel ~

on exivvded seclions

The Gordt Scovts Nohone! Neod
Aoy buddng o Sed Ave w
Now Vord Cop n shooried o
ploss homed o potevion oo
oupind ootreded olvaunom ot
hons Thy servcul st = colled
o Begns by orechrorns ~ ond bas
wostel Wv.ps porteionued w
e bert oo the ssnvded
bromoe

farhes for parts and hovngs s induntrial and ome-
sumwr machmery and applisnces. Porcclan cnamel,
of coune, i ideal e wch applications, Uslibe or-
ganic Bninhes, pawvciain onaned b colorfad and will
give years of acrvice, being highly reviniant 80 heat,
abravve wear, dcicrponta. mild alkalus and acide.

So far. porcelria cnamel has heen applicd only 10
pet mold eatings. But the procea is applicahic
10 any caving with a consintently deme physical struce
ture that will withudand Sning temperastures » thout
detforming or surface Mistering. Bowsew, necewes and
e shapes can e coated uniformly without ddfh-
culty. No devign hmitatiom are ivolved here. Home
vet, crime sectaems Al ould B2 fairdy uniform o that
they will heat uniformiy when the frit in fred. The
thin pawaclain enamed coating has a habit of recrcatng
the umderty ing surface tenture. S if a high phow fand
b deurad. the cast wrlaces ot e piven a nwgh pre-
fainh.

Shipboard Use Bcing highly revistant 10 salt spuay
and walt water corromion, alumi porcclain ct

Rave a great future marbet on the scas. Thouands of
square foet have already bheon imstalied in the Car-
e USS. Saratoga ard Forredal as partitons i wet
spaces. On the other sde of the lonnape dinplacement
wale, many small pleawure craft omnen have inntalied
rowcelam cnamdiad hardware on their hoata.
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WHY USE PORCELAIN ENAMELED ALUMINUM?

The adsantagen of porcclain enamcd fnnhey over
other typer of finishes are well known. In fact, a moce

. dutable, sctatch reintant, colordast finnh cannat be

found anywhere. Other Bnishes have great value i
muny places st when a fininh that looks acw and
cokuful aficr yean of «rvice i wanted, porcclain
enamcl ir specificd. Finnhing alummum w th porcclain
enumel gives a hund<4o-heat prduct. For aluminum
#cl! i lightweight, s high oneronion resistance, snd
can be fahoicated into sheet, lormad shape, cvtruded
sectiom and catingy, all of which can he porociain
cramcicd.

Tha g {ai chod coating i © cy sdheremt
proventng progrosive spalling from amy accidentally
damaped arcan. In {act, ceftain fahrication operation
tile cutting. sawing, shearing. and drilling, can he por-
formad atter enamcling w ithout damage (o the coating:
cven a Jdight amawunt of deformation can he accom-
Mrbod. This meam that standard shoets can he cu
and fitted on the joh. Becaune of the corronion revint-
sace of aluminum, there v ne danger of ruding o
sresking an damaged or cut arcas

Sincx ealy one cout i requined for poroctan cnameled
aluminum. and it can he applicd thinner (2 to 4 mik ),
oty will & qompurabic 10 2 and 3 cuat proceves
waag kew expemive (it

on the herizen
for the de-it-yevrselier

loovnsted possk of porveie.n eroaied wivai.
Avm 04 Merende boerd o0 be wood to uae by
the bome hordymen ord orvcted in ploprapm,
Sucheor, rofctod hols one 0 hoot o othoe plar-ue
@ oad around Mo ome.
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PROPERTIES OF PORCELAIN ENAMELED ALUMINUM

Formablility: Porcetain enameled aluminum has the
ability 10 endure culting or drilling, or even a listle
forming afier enamcling. This important property
duc 10 two facton. Find, the porcclain enameled cout-
ng v tighily adherent. so thal progrewive apalling
from » damaged or cut location does Aot accur.
Sccond, due 1o the high opacity of kead-hearing porce-
luin enamels, a singlc coat with 3 thicknew only
onc-hall 13 onc-Afth of that required f:w steed i suffi-
cient for slumi A comiderably more fienibic
caating is the result.

Torsion Resistamce: THudrating the formabiley of
poivclam enamcied alumi a lorion rebtance
coting of 200 plun for 3 mil thickeaw of poreclain
enamcl is given scoording 10 the Lot dencribed by the
Purccluin Enamel Institute. This test emplons right
angle shaped \pecimenn, 127 kg, and havinga 3 16
tadin #t the right angle hend. The specimen
twinted untidl onating {adlure accurs at the fadivn of
the hon,

Abrosion Resistance: Abraion rouistance b high -
ahout JO times that of organie finivhes. Ahravion ree
sivtance will vary from M) s RS7r peaidual spocular
ghona. according 10 the standard ted \pextficd y the
Pucccluin Enamct lavnute. The $atoc abrasion revi-
ance tewt gy a salue of ARITRg. for the bt typen,
Wwing 16000 cycles wath a 1K gram doad and »
CSITF wheet.

Chemical Resistance: Chemucal revistance will vany,
of goure. wath frit formudation amd can san wah

firing condntions. The heat 1ypes have high chemical
durabilay — heing colorfast and showing no low of
Fhons aficr yean of cxposure 1o the weather. High ree
sivance t0 weatheting in normally awociated with high
acid revitance. The better fonnulatiom with PEI
Hric ackd \pot tend Tating from B w A and AA can be
aapected 1o have cacelient weather revistance. Figures
1 and 2 give citric acid and sdium pyrophovphste
wlubility curves fur a commercial frit of clas A
rating. High allali revisdance iv ot comnidered o im-
portant a measure of weather durabdity as high acid
resivtance. but & indicites that the porcslain enamed
will Dot Wain. streak, oF Pae colke wien cleancd with
urong deterpents ~ an important poimt for appliances
and machinery party,

Reflectance: Reflectance for white light ranges up o
KK wah udal reflectance v hgh o NS,

Thermal! Stabllity: Puwrcclaia emamcicd aluminum
can bhe heated to within 510 F of the firing lempera-
ture without damage 0 the costing. Dry cold and
freczng temperatures do ot affect K. nor does aher.
nate freczing and thawmg in the prowence of moiture.

Therma! Shock Resist Porcclain  enamcled
asluminum panch heated t0 1O F have heen
plunped mto cold water wahowt cracling or flaking
of the enamed comting.

Dielectric Strength: The porvelsin cnamel i suit-
sblc for nulating and shclding purposes. hn

soltape brealdown tatug of “X volis per md thick-
oW at POCM emperature,




PORCELAIN ENAMELED ALUMINUM

thermal siability
chemical resistance
torsion resixtance
abrasion ‘rnialanrf
thermal shock resistance
dielectric strength

reflectance

Pobble Sk " groen porcole-s snsmnied posch
ond ol and wetre b, he see New Foasmprve,
Po, bgh wheol The poneii ore mppnsnd bolwe
04 sbeve wwndowi w4 slvmave homag Oynen
1N thuct snsviored wah ¢ 17 Kbocple v weve
weed & 03" o pote betweea By parceinsaised
wlvaiaym rhost ond the Macrgion n mewatoned by
oenies Suei chpe

Conroone lngenm § so-tmet War b1 3,2 ag (i mgn

wﬁhs'ond 600 F without domage

closs 8 to AA — P.E.L citric ocid spot test

200 plus — 3 mil cooting, P.EL. torsion test

85% residuol speculor gloss — P.E.L. abrosion test
1000 F into cold water — no damoge

500 vohts ‘mil

88%, for white hght




