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BIAST STOVE INSULATION

- As you know from our digcuszsions carlier this week, we were informe

by Mr. W. S. Debenham, Chief Cerzmic Enpgineer for U. S. Stoel, that

a paper wag to be preseated at the AIME Meeting in Atlentic City on
April lgt entitlsd, '"Recent Improvemen:s in Blast Furnnce Stove Dzsign"
by ¥, Frank A. Berczynsgki, Vice President of Enginsaring, A. E. Ander-
-son Construction Corporaticn, Buffalo, New York. NMr. Debenkim further
advised that there were some Tathor alarming discleszres in this paper
ragarding stove insulations. Ha raquested that we meet with him 2o
discuss thia further.

Claire Harghaw, Sid Evens et with Mr. Debenhem, John Topping, Mr. Deben-
hea's sssistant, and Mr. Bill Matzger, Blaast Purnaco Decign Engineer.

Thay were all quite fraak in gaying thoy were quite conceraed by scme of
the informetion containad 4n this paper. Mot only beceuse the goeat
zajority of their stoves sc¢ inguln*ed with cur SUPRERR, but also because
they arz, at the mement, in the £inal stages of piaaning thair neuwss:t and
the largest to date blast furnaes at the Gary Iodisna works. They ase
therefore very ansicus for our ecoments on the information prasentad and
our recomuendations for a solution or alternative. Incidantally, thay all
spoka vary highly of the author of this paper aad he has gpparently had
many years experience in thig business, not only with his prosent company,
but with the John Mohr & Sons Company cf Chilecago.

Mr, Debenhem was kind enough to have a Edpy', of the paper made for me and
in reading over it, it is cbvious that it is the rasult of many paarg

experiencs zad much work. Tne papes, inmcidentally, 4s 30 pages long, with -
17 pages of charts ond diagrems. )
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Since I will not have an opportunity to have copics made nor discuas
this with you, I would like to quote somo porticns of the paper for
your consideration and advice. They will make plans to attend the

ADR Mseting and would hope to be preparad to ask somo questions and
hopefully offer some slternates to Mr. Debenham. Unfortunately however,
since we are tied up all this coming week with cur sales me:ings. it 1s
going to be very difficult to do very much.

The following are excerpts which, I beliove, cover mo3t of the key points
made by the author. .

¥Since about 1958. sverage gtove refractory operating temperatures have
been increasing. Acccmpanying this increase has been a period of un-
expected atove shell failures, ranging from 360° horizontal cracks in

tha stova shell, opening gops of 1/2" to 1", to severe bottom plate
dishing; ths latter st times resulting in prematurs stove bottom plats
failure,--Stove Systams experiencins difficulty nad ocae thing in comuon,
1. e., the stove linings, in soma cases new aed in scae cases old, were
being opetated at dexe tempaoratures higher than that employed p:io- to
ths difficulty. The problca was, tharefore, related in somn way to
tuzperature.” (The author conticues here for 2 pagss describing assuzptions
that ware wmade in the past regarding espansion, its effects and provisions
made to allow for it. He thaon states that he fecls this matter needs &
racvaluation with today's operating conditions.)

"The majority of stoves in gorvice throughout the U. S. utilizes insulating
material betwaen ths stove ring or pilastar wall and shell which have
ccxpressibility charactasistics similar to materials 1 and 2 shown in
figurs 11. (Aspume to be curves on SUPZREX and IV Block.) It can be ghowm
thsoretically that the range of insulation compreagion required for most
stoves in the U. S. operzting at dome temperaturcs of 2300 P is approzi-
mately 5% to 107 - tha cpecific range baing & functicn of stove diamoter
_in refractory materisls. At thase percentages, the radial shell prassuse
can ta as high as 125 psi, assuming tha shall do=s not yleld under thase
prossures.”

"Tae prassure created by the radiel e::pansicnjof the refractory, coupled
"with their vertical expcasicn, raises the shell or crsates & high axtial
stress if the sholl is gufficiently restrained, threugh the friction that
exists baotweau the insulation and the stove snell.”(A chart illustrates
thase forcas) -- "In wost ostoves in the U. S. cperating at done tempera-
tures of 2300 ¥, this "fricticnal drag stress" is in esicess of 30 times

the ccmbinad 2dal stresses resulting frem shall dand load, wind, thermal
differentials, and interral pressure.-- A clcas emination of the fgostors
contributing to the "friztional drag stresces”, indicatas two posscible
econczical metheds of reduction. The frietion fac:o:, £, could be lowered;
or P,ths forca dus to prassurc could bd seduced by using a mesa compressiblo
insulating material. The latter 13 moat desirabls oince the acevraks doter-

_minoticn of the friction that ezists betwaen the materials in a hot blast
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ctove in operating conditions is nof cutrewely relisbie. Unsil
recently, 2 suitable insulating matcrial with the tesperature and
coapressibility characteristics necessary to accomplish the reduction

of the radial pressure force, F, at reascnable costs did not exist.

New mineral wool insulating materials can now be obtained from most
major refractory menufacturers with the necessary properties. Figure 11
shcows the percentage of deformation versus pressure characteristics for
one such material, fcr 2 different thicknesses. -- "Pigure 13 ccoparcs
the thermnl conductivity of a typical mineral wool insulation suitable
for stove application with comventional imsulating materials 1 and 2.

As far as recovery i3 concerned, a 7" thick sample of mimeral wool block
insulation was gubjected to a 107 deformation in 10 minutes. The sample
returned to a thickneas of 96.5% of the original thickmeas.--"Several
ctoves have besn installad with higihly comprecssible mineral weol insula-
tions. The oldest of these insulations hag been in service since 1964.
Thase stoves have expariencaed less than 1/8" tozal movement of the bottom
plate, maximmr movemeat occurcing at the dome temperature of 2300 F, and
ambient tecperature of 0 F." '

This is bagically hic stccy. It cariainly appears from thz facts pre-
gscnted that there is a need for scro weang ¢f sbsorbing the expansion

and reducing the “frictiomal drag stress". However, I czrtainly doa't
think the snower is replacing SUFZREY with any minersl wool block that

I kmow of and U. S. Steal people sre of this game cpinion. Eowever, it
does appear that scuwe composite type of maserial might well be in order
cozbining the temperaturz resistance cad sgtability of SUFEREX and the
comprescibility or resilience of a fibrcus material on the cold or ghell
side. I think we should, at orce, determine if we can laminate SUPEREX
end 1000 Spin-Glas or 400 Serics Spintex to offer for this application.
Regarding the mineral wool moterial mentioned in the paper, at this

point I don't know what material customer is referring to, but I den't
lnow of any gresz improvement in those materials by any of our competitoss
and certaialy none that I know.of 1s suitable for a hot face temperature
of 1200 F and certainly does not have the resilience described in the
article after being heated and I'm coavinced U. S. Stezl people, at this
point, feel the same vay. However, I feel this paper is going to have
great impact and we must be ready with scme aneswers if we are to maintain
our pogition in this field.

I would lik=z to discuss this with you and gll concernzd et Research on
Thursday.

J. A. Czmpbell, Jr.
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