LEAD INDUSTRIES ASSOCIATION

293 MADISON AVENUK
NEW YORK 17, N. ¥,

March 7, 1961

SURJECT: SUPPLEMERT TO
“LEAD IX THE CERAMIC INJUSTRIES®

To Members of the Lead Industries Associstion:

The attached supplement to our technical dats book, “Lead
in the Ceramic Industries,” has just been published by the
Lead Industries Asoc~aticn. It is being wmailed to all persons
who now have this lcoseleal 4ata book, and press relesses de-

scribing it are going to appropriste trade pepers.

It deals with low-firing porcelaln enacels for steel, &
nev market vhich we believe offers great growth potential for
lead.

It wvas prepared by Mr. 8. W, Turner of the Association
staff vith the assistance of the Ceramics Technicel Caxmittee.

Very truly yours,
(a;‘/;r &7-77»;"*
RLZ:JRH
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1000 to 1100 F. PORCELAIN ENAMELS

Lo temperature paotoctam cnatrds ™ woa catch-all
Fhrawe It nwans antthing that fires lower than
the comvantienal porcchan ananwis Actually, there
ate twe maps Jasses of ko umporature i
for stevl an use today thang mutuging fbrom 1250
e 1380 § und these that fire o T o oo F,
Thes Latter trits st cathod the catra bow lemperatung
eiiank b and are the subied ot thin supplement, Some
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HOW 1000 FRITS CUT PRODUCTION COSTS

fow cont furnace comstiuctonn and puantenance
will undoubtedts vield the grestat savings from the
use of these evtre fow temperature fos, Fow tem.
perature finng requires forced comaction heating by
highest prishition rates. Although more conplicated
than comentiona! turnaces, the vnermouns deference
in finng temperatures - 3000 10 SO0 F o redige
the design eriterta that the il cost ot 4 turnace
an e soveral times lower than a conventional tur-
nace. Furnace wear at 100 1o 1o FLowall alw
ohuiausly be much lower, w0 muanfcnance coMs are
reducad. A Fon o R F Jower oot faenace
hardware can he used - and it will stand up longer
tons. Of cotitee, tucl Gosty ot the lower temperatuies
will he lower, It s posuble o some cases e oaave
usng highter gauge stevl, where high strength or
tdity iy Aet esentiad, becaare the etrg low em-
perature fats can b tred on astiemehy thin deck
without dunger of warging In Lt sheets which e
s thin to Be Gtntactonty costed with conventionad
enameds van be porcelan caamcled with the ow tem-
porature s

Those eatra bew foensporatuee tots have no preter
enice tor camching grade stechs Cold rotled seel watl
Jor gust as weli So g savings s ablained here as wedt
An additon ] advantage s that ot other binds ot fine
nhing see being carned onoan the same plane only
one hnd o e seed B paichased. cattmg doan

maentary problems

Colortul  blackboords n 1000 F
porca’'o o e~awred Peel o' ro= @
moinstay A hoolt, Jeboretor et
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ferts Toosters and ethe. produch
formerly virng osgonc Sanher (en
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HOW 1000° FRITS EXPAND PRODUCT LINES

Applunge cabinets tdoves washing machines. et
und the burgeonmy aew use of motal curtan wall
architecture are todan’s b murkets tor porcclan

chost ot ather tnnhing apelicatuens

et B
appiwations formerly an the readm ot organs and
pPlatmg tarhes veetd well use the beautital, Jurable
tinshes ponaable aaly with porcelan enamel. Thew
e prantucts whioh, because of comphwated desien, o
frght zange mct Lwouhd bopeloss!y distort at the high
omperatuies toquired for the comentional provess.
Hut with the loa temperatare provess, this sone Joager
e,

With the new ko temperature Ints admodt me
firntations exet on the shapes. totms snd gaupes that
van he ponclan cnamelad There are thiee teasons
for thie

o tinng temperatures ate well tebow the trans-
tormation temperature of seed the paint at
which the stevl transtarma lrom fernite (o aus.
temite socompanied ? o large dimensen
vhange.

o AL 19 10 Fooqeet hus o mumh higher
tenube strength than at the highet temperatures
toquited tor conventonad porevlam enameling
Thin mwcans that there vy itife tondency for
the sodd o wag duning hnng. .

o Thinnes coats of the kiw temperatute trits are
ponathle 210 S mds compared to St E2 b,
Thinoet Couts reult sn fower sreses duning
firing.

Thewe thiee facties combine 1o sediee distortan sy
that only onc side ot a prodint necd be coated. Many
aticles which can be caatad onfs on one awde, wh
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EXTRA LOW TEMPERATURE PCRCELAIN ENAMELS

firing temperature

av warpage

cocerage
adherence
moy be bent without chipping
surface finlsh similar to organic finishes
gloss better control of gloss thon with ¢ J
reflectance 749 in white

acid resistance

1000° to 1100° F.
almost no fimitations on complicoted shopes that can be coated
exceilent coveroge on shorp edges ond rodii

because of thin coatings and high adhe.enca, encmeled sheets

A 1o AA rating — P.EL. citric acid test

I porcelain 4

is, not so hard as

alirasion resistance horder than 4

porceloin

la

con | porceloia

e s

s hoilow atems ke wanh and cindow framies, can
now hune the henetity of porcclain cnamer. in ool
tion. these BMnr L tots, usbike conventional frits
give cwellend corerage on sharp cornerns wad redii
In shod, pe special cnanichiag design features nevd
be convdered in the design of the product.

WHAT ARE 1000° FINISHES LIKE?

Uaira low temperature inishes are poreclain enamel
wnd shate the well-known propetticy of ths type Gaish
with the conventional frts, be., high chemical seus-
tance, hardnes, abrasion and swratch resntunge and
the Lhe. Yot there ate ditferences in deptee. Bocause
the low temperature cnameh 3o not “lay down” as
well an the comventionat enamels, the surface toeduee
will pot e as sanothe Lo ke eve, in fuct the low tem-
perature finnhoy look o ket ble organ finnhe. A
tull range of gline values, from mutte to high gl
are obtanable by changes in the aulling formula.
Opacits nn obtained primarily from anll sdditanes.
While a good white with about 767 rethtsnce can
he achired, the high opacity feveh of the comvens
tional o clain caamels canmat be matched at pres-
ent. Futuee resarch, it is hoped, will change this,
Chemical Resistance  Chemical resintance of the
C\ra low temperature coatings i cxocllent. Surpeise
ingly, these 10O finshes tate much higher on the
average than the TUN 1 enamcls. A PEL (Porce
Lam Erunel Institute) Citeie avnd st 1ot rating of
AT to "AA” is obtained in white and most codor.

Certain strong cotors, particularly U el ~vmeseles
rum reds and ofanges, will hase lower resistance ras
s, s v Weather fevistunge can be expected
to he watifacteny bocsuse of the high sod reistance.
Data o limited because of the newnes of the frits
but.ininstullstions « fur, 80 deternnation has been
obened after «everal vears eypnure to the weather.

sowk and window fromes

Seing hollow, serh and wirdes
frames (oa Be coeted on oaly ane
tide 10007 porcelea pramels de
this withowt anpy ditertca [sive oo
temperature fids giee eacelent cov
vcege on sherp tarnert wnd redu,
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HOW ARE 1000° PORCELAIN ENAMELS PROCESSED?

tatra fow temperature coamehy are proceswed just
hhe vonventional enamels except that greater care
must be tahen in the cleantines of the steel and maore
carctul control of firing iemperstures must be main.
tained. Shorteuts, particulaily in the cleaning operas
tions, are to he avouded. Even greuter care must be
applicd when non-premtium steely are used. The
recommended metal preparation is:

1. Cleaner hath - bailing for 20 minutes in pro-
prctury hath (Qukite  or - Wyandotte  or
cquivalent)

2. Water rinwe - room temperature

Acd huth - 687, ulturic acid [S0 [0
minutes

Nickel dip - 0,06 0 0.0% pm. . ft.

Water rinwe — room temperature

Neutralize - '2 1o 's normal strength s
recommended  tditute ncutralizer shoutd  he
used (0 minnmize blisters and sinnlar defects
cauned by revidual walt on the steel surtace.)

7. Dry

B

Application  Spraving i the recommended method
of applcation. Due to the extremely kow firing tem-
peraturey of these trits, the une of ¢lay and clectrolyte
formulations in the slip are detrimental. The resalt
iv that the huse-cvat and finish-cost <lips have good
snpenuon, but pour w1 They work well [or spray
gun apphications, but only 1o a limited entent for dip
applations. Bevause the low temperature finishes do
et smaeth out Gr Tiay down™ well duning hring. the
Jovired surfice teature must he obtsined by proper
spraving of 4 ship of the proper consistency.

Firing Finng of the 160 F. porcclain cnamchs
must be condinted in turnaces with a uniform heat
distribution and  accurate temperature conteed. A
somew hat shorter finng ringe of the low temperature
parcelain cnamels is the reason. Coaventional fug-
aaces designed 10 operate at 13060 1$00™ €, ety
on radiation for their major heating power. Radiation
heating at 100 - 1100 F. ix very inctlicient wo firing
me in 2 comventional furnace is uancoessarily bong.
Furthermore, temperature contrad is very ditficult for
conventional furnaces at low temperatures atttough,
with care, succenwful firing can be accomplivhed.
Properly, howeser, a furauce devigned for 10 -
HOO™ uve ~ a forced conmvection furnae - should
be used with thew trits, With 2 toreed convectnn
furnace. heat troasfer is efticient and high production
rates ¢an he maintained.

Shelf Life !how frits mudt he ground very fine to
mature cvenly 4t the fow firing temperatures. This
A0 doubt, the reason for the comparatively vhort
shelf life of these frits. The buse cuats work well after
as much g three woeks of aging at seom tempesatuse,
bt coser caats should be used within one week.
Over-gninding must be avoided as the shelf life cun
he considerably sbortened, Troubles from aging are
tewring, cranwhog, aad rough, gassy texture.

LU S Patent 2242,4% 1o Feeney and Hommel, 1945
LGRS ame Charsterdns of  Low  Temperaiue
Putclam boane'” Presecdiass of she Porcelam Enumet
Irstitire Fenm, Nodo 10, 1958
NET OHCONAMEE Spevitatnen Sheet. Q. Hommel Ca
Putabuigh, Fa
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