4-N fistory ,
FILE copY : Pnggf: S
K-1566

M
JOHNS-MANVILLE

G Il L IR
4 S

RN - I IR R 2
-
-

=
b

refractory products

i and
i

DEFENDANT 3%




Johns-=-Manville’'s Modern Research Center
and Manufacturing Plants Combine to Produce
Insulating Fire Brick and Refractories

of Highest Quality and Top Value

JOHNS-MANVILLE

JM

PRODUCTS

. '*_4"": A -




oduce

JHNS-MANVILLE

M

RODUCTS

_torypropemns.

LY TR S

> 'e'.b-.. -’1‘.’ RPN R

" furnaces capable of maintainfng up to 3000F. In
illustration below, mmmhungﬁnbnckdasignod
tomthstandveryh:ghheatmbemg
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The Johns-vamo Reaenn:h Centar (left).
Manville, New Jersey, is ane of the country’s largest
and most fully ipped groupe of buildings of its
kind, with a stnﬂ'ofac'mnﬁsts,mgineemmd
technicians. .2 g~ . SRR e B
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A specu.l x&sctonm hbonta'y with the most
advanced testing equipment is located at the J-M
Research Center. There, ceramic engineers regularly
test the performance of all J-M refractories under -
conditions closely simulating those of high tempera-
ture gervice in the field. Chemical as well as physical
tests are made, and individual raw materials are
subjected to scientific analysis. Evaluations are also
made to determine the optnnum ba.lmce ofmfrac
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" " There, too, comparisans of different formulations

a.nd blends are continually checked for development

. of new refractories. Tests are also made to determine

new uses for established J-M refractories in order to
meet present production requirements. Special test-
ing furnaces are available for this research, as well as

. the most advanced apparatus for temperature
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This broad research program plays a major part in
Johns-Manville's ability to offer exactly the pight

~ insulating fire hrick and refractory —the maost eco-
" nomical and efficient castable, gunning mix, light- -
) wmghtqgrmte,morurorpntch:ummd—fnr ~
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- .TWO MODERN PLANTS TO SERVE YOU

-~ Johns-Manville’s modern refractories plant at Zeli-
- .enople, Pa. (above), is one of the two plants that
‘manufacture J-M insulating fire brick. This plant,
-and the one at Lompoc, California, are geographically
-aituated to supply industry with the most complete
Iine of insulating fire -brick to meet the diversified
-.- requirements af modern furnace construction.
., At Zelienople’s control laboratory, trained cera-
‘mists continually conduct physical and chemical
tests to insure product uniformity and high quality.
This contral is of paramount importance in these
days of higher operating temperatures and mount-
' ing operating expenses. It is important whether you
use insulating fire brick, castable, gunning mix,
‘" ‘bonding mortar, patching material or lightweight £ll.
At Lompoc, California (below), in an area once
submerged beneath the sea, Johns-Manville owns
* and works the largest and most uniform deposit of
diatomite —the foasilized remains of microscopic
marine plants (diatoms) which died millions of years
ago. From it, the Lompoc plant manufactures three
types of Sil-O-Cel insulating brick used for back-up
insulation behind refractory fire brick linings or
behind insulating fire brick linings.
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. JOMHNS-MANVILLE INSULATING

FIRE BRICK PROVIDE
UNSURPASSED HEAT-CONTROL
EFFECTIVENESS TO 3000F

Johns-Manville provides industry with the most
complete line of insulating fire brick and lightweight
refractory aggregates, fills, and castables for tem-
peratures through 3000F.

J-M INSULATING FIRE BRICK —Produced from high
quality refractory clays. All six types contain a care-
fully graded organic filler which is burned out during
manufacture, resulting in a uniform, controlled pore
structure. Each insulating fire brick or shape is ac-
curately ground to size.

With six types of top-quality fire brick, Johns-
Manville offers operators and builders of ‘high tem.
perature equipment the opportunity to use the one
insulating fire brick that is right for a given service.

Each J-M insulating fire brick has the correct
balance of thermal, chemical and physical properties
for its recommended use. In addition, J-M insulat-
ing fire brick has high purity (low reducible oxides),
making them adaptable for use in prepared atmos-
phere furnaces and special ceramic kilns that use
salt glazing processes. All six types have light weight,
low conductivity-and high structural strength for
the efficient and economical control of heat.

J-M insulating fire brick are used as refractory lin-
ing or as back-up insulation behind other refractory
protection. Their light weight and high insulating
value make possible thinner furnace walls, improved
efficiency and lower operating costs. Furnaces can
be brought up to operating temperatures with un-
usual speed, thus resulting in increased production.

COMPLETE LINE OF INSULATING FIRE BRICK
The six types of J-M insulating fire brick with

. their respective temperature limits are described
below. The weights are approximate.

JM-3000 (to 3000F) —~ A high temperature insulating
brick made for back-up or exposed use. This brick is
especially adaptable for use in forge furnaces, ceramic




* weight of 3.4 Ib. pu-hnckmdhlchlpalhngm-
ut.mca.thnbnckunbemadnmhﬁngﬁn
brick or back-up.insulation in enameling furnaces,
" forge furnaces, soeking-pit covers, ceramic kilnsand -
otbulomhomwhuextwiﬂmthembjecwdto
tempmhnua.bovaZSOOF TR AT

- JM-28 (to MF)—Combmeslngh spalling renstf
ance and light weight (2.8 lb. per brick). It is suit-
able for use as an’ insulating fire brick or back-up

S insulation in calciners, ceramic kilns, heat-treating
ﬁ ﬁ;mmnndnmﬂareqmpmtwbnuﬂnetampuu
Eled) hmunthaJM-%h‘xckdoesnotexmed%OOF

ST IM- (to 23(X)F)—A h;htwexghth:ghptmtyhnck
- = (1.7 Ib. per brick) with low iron content which pro-
vides high resistance to_the deletarious effects of
T prepared atmospheres. It is dedigned for direct ex-
+... posure or back-up insulating in such equipment as
voee ol beaters, ceramic kiln domes,” dnwmgfurnacm.
dacm:fmmesandhudemngm i"f-_"'-'

eSS ¥
JM-20 (to 2000F)—This is I3 lngh purity brick |
© © (1.6 Ib. per brick) with the perfect balance of chemi-
. cal and phyuical properties for effective heat control -
in prepared atmospheres. It is made from carefully
selected materials with an extremely low iron oxide
- -7~ -.content., The brick has high cold-crushing and hot- -
lo-dben'xngmnh.ltnuaedmmnealmgovm’"'
and various other types of equipment such as car-
7 . bonizing furnaces, lehra, normalizing fumaces, oil
L st:ilhandheatus,undfmutackhnmgn. e -
" JM-1620 (to 1600F u:poeed to 2000F back-up)-
~ 'This insulating fire brick (1.5 Ib. per brick) is recom-
"~ mended for use as a direct refractory lining for tem-
" peratures not over 1600F, and for service behind

~ fire brick or other insulating fire brick where the :
~ - temperature on the JM-1620 brick will not exceed
»>".. 2000F. It is used in such equipment as core ovens,
hotbhnmnms,wnduwgnmxm,wators, o
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B Physical Properties®

M-3000] IM-28 | IM-26 W23 | ™20 | IM-1620

Temperature Limit 3000F°* | 2800F°° | 2500F°* | 2300F** | 2000F°* | 2000F°"*
1600F**

Approximate Density, pef 65 58 s1 31 29 27

Transverse Strength, psi 200 175 140 140 105 95

Cold Crushing Strength, psi 400 300 210 210 155 145

Linear Shrinkage, percent t08at | l4at 1.0 at 0.1at C.0at 0.0at
3000F | 2750F } 2600F | 2300F | 2000F | 2000F

Reversible Thermal 0.650.7570.650.75/0.65-0.75| 0506 | 0506 | 0.506
Expansion, percent at 2000F | at 2000F | at 2000F | at 2000F | at 2000F | at 2000F

*The figures given m this tadie are average vaiues obtained :n accordsnce with accepted test methods.
**Back-up or esposed «*s Back-up only.

u 124-nr Simulative Service Panel Test; ait others 24-hr soaking period.
l

B Typical Chemical Analysis

Material M-20
Composition | JM-1620 and IM-23 M- 26 M-28

Si0, 430 42 574 390
Ti0, 13 1.29 17 1.25
Fe,0, 05 0.46 8 .5
Al,0, 36.9 380 397 59.0
Ca0 176 152 0.2 -
Mg0 .06 06 1 -
Na,0 03 02 1 .19
K,0 21 27 1 06
P,0s .13 0.16 - -

Al Metal - - - -

MEAN TEMPERATURE, F

500 1000 1500 2000
JM-3000 322 330 3.37 346
M-28 285 2.80 3.06 R
M-26 222 244 268 293
M-23 101 1.18 134 1.50
M0 095 L 128 -

IM-1620 0.88 1.05 123 -

B Compliance with Government Specs

JM-20 complies with MIL-B-16305A, Class A
IM-28 complies with MIL-B-16305A, Class 8

“ B Thermat Conductivity: BTU IN. PER SQ FT PER F PER HR
h




Streamlined methods cut production time and speed delivery of
J-M Insulating Fire Brick in standard and many sizes of special shapes

In Johns-Manville’s modern refractory plant at
Zelienople, Pa., high quality insulating fire brick is
made better and faster by an improved method dif-
ferent from the conventional process. With the J-M
method, standard brick and a wide range of special
shapes are cut out of fired slabs.

The slabs are molded, fired rapidly through tunnel
kilns, then cut into the desired shape. Handling of
the slabs throughout the process is easier, a more
stable load is possible on the kiln cars, with uniform

SLINGER
METHOD

(JM-26, IM-28 Fir
and JM-3000) 7 '

mill and forms continuous stiff column on pailets

moving along molding conveyor.

CASTING
METHOD
(JM-1620,
JM-20

and JM-23)

k S R Y

(1) Blends of high purity refractory materials, setting
agent and burn-out are thoroughly mixed with water
in paddie-type mixer, then poured into a8 moid.

temperatures and better spacing to permit burn-out.

Many shapes which normally have to be molded
and processed as special items can now be produced
directly from slabs. They are also superior to shapes
made by joining individual brick.

This streamlined operation provides the flexibility
and basis for giving quick shipment of high quality
standard and special insulating fire brick shapes to
J-M customers.

3 - g - v- ,,
- 2% /f:‘ * PR i
(2) Sharp biades first trim top and sides of column,
then cut it into slabs so that each siab i1s on a paliet.

(2) When mix hardens, the mold is moved to the
stripping machine where siabs are removed from
mold and put on kiln car.

M The two types of fired slabs receive the same finishing procedure after they
are removed from the tunnel kiln. They are ground and cut into standard and
special brick shapes by a sizing machine which slits the slabs to the proper
width and length. The brick are then packed into cartons and stored until
they are shipped by rail or truck.

W W W W ﬂ I_I_I'l FEREERNK
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(3) The same procedure is repeated two more times
until the kiin car is loaded nﬂththmeourusolﬂdu.
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Insulating Fire Brick

Normalizing furnaces

] Open-hearth furnaces
Plate-heating furnaces

u Pusher furnaces
Radiant tube annealing covers
Recuperators

a Rolldow'n furnaces
Rotary hearth furnaces

' Sintering furnaces
Slab-heating furnaces
Soaking pits

3 Soaking pit covers
Spheroidizing furnaces

l Stress-relieving furnaces
Tempering furnaces

“ Walking beam furnaces




. I '~ THE PETROLEUM AND
CMEMICAL INDUSTRIES
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PETROLEUM INDUSTRY

Hot air and gas mains
Breechings

Catalytic reformers
Ducts

Flues -

Oil heaters or furnaces (walls, arch, floor)
Reactor chambers
Regenerators

Stacks

Stills

Vessel linings

CHEMICAL INDUSTRY

Ammonia reformers

Calcining furnaces

Carbon baking oven covers
Driers

High-temperature pressure vessels
Hot gas mains

Rotary calciners and dryers
Special process furnaces

Stacks and breechings

Sulphur furnaces

14

Typical uses for J-M

W '~ THE ceramic anD
GLASS INDUSTRIES

CERAMIC INDUSTRY

Chamber kilns :
Tunnel kilns

Shuttle kilns

Rotary kilns

Car seal backs

Periodic kilns

Movable hood kilns
Procelain enamel furnaces
Flues and stacks

Controlled atmosphere kilns
Calcining furnaces

GLASS INDUSTRY

Bending furnaces

Flattening ovens

Gas mains

Glass tanks, regenerators, flues and uptakes
Lehrs

Ports




l uses for J-M
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- Care-drying

Bake ovens
Burners

Coke ovens
Croes-over flues
‘Domestic oil burners
Furmaces ;
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Sﬂ-O-Celmstﬂatmgbnck ismadeinJohns-Manville's
Lompoc, California plant, using selective blends of
diatomaceous silica. This material contains millions
of microscopic cells that offer maximum resistance
to the flow of heat. Consequently, these high load-
bearing brick are ideal for use behind fire brick at
temperatures through 2500F. -

Three types of Sil-O-Cel insulating brick are avail-

~ able to meet the varying temperature requirements

encountered in back-up insulation service: Si-O-Cel
. Super, Sil-0-Cel C-22 and Si1-0-Cel 16L. All are
used in boilers, stills, heat-treating furnaces, kilns,
lehrs, ﬂua.retorts,mchandoﬂmrtypsofhigh-
temperature equipment. (Sil-0-Cel 16L insulating
bnckmayalsobeusedforcpoaedaswelluback-

- et a~~.. K

.-v_.

Used as back-up msulntton, Sil-0-Cel insulating

o

brick make it poesible to reduce the necessary thick-

ness of the exposed refractory as much as one-third.
This results in a considerable saving in furmace

wall constmctlon for all types oflngh tempent\ne

equipment. -

Sﬂ-O-Celmmlat:ngbm:kmpremed tbandned
-.and fired in tunnel kilns. They are pressed to size,

v notmzedafterﬁl_'mg asnthemaew:t.hJ-Mmmht-

ing fire brick. -
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THREE TYPES OF BRICK

-~'Ihothmetypeaof$il-0o0elmﬂatxng brick are:

.....

SI-O-CQHGL—Mnde from dmtomaceous silica,

-molded and calcined. They serve for temperatures

to 1600F, back-up or exposed. This type of Sil-O-Cel
brick is one of the most efficient insulating brick
obtainable and is used in preference to other types
of Sil-0-Cel brick exceptwhﬂesevm u-.mpemmm

_': are encountered.

_,'.!hsebnckbaveaeoldcmahmgstxmgﬂ:uf.p—
proximately 350 psi, so they are amply strong for
structural Owing to the extremely low

g purposes.
- reversible thermal expansion, less than 0.1 at 1600F,
Sil-0-Cel 16L brick are particularly advantageous

in building long-lasting refractory masonry. Because
of this valuable property, lGLhnckeann]sobe
bonded for direct exposure.

Sﬂ-O-CellﬁLbnckmﬁmsbednthatamte
smooth surfaces are assured. This enabies the brick
tobehxdupmththm;mnumdpexmubondmg

'aya.;;f— -
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Value and High £:

Sil-O0-Ce! C-22 — A
brick. pressed anc!
sulation behind nv.
brick where the te::.
not exceed 200NF.

In preventing :r.i:
are three to four ur
retarding heat flow 1
characteristic~. thes
gree. all those qualii«
purpose insulating In

These brick have .-
700 psi. whichisequr
They are therefore e~
tions where high lour-

Sil-O-Cel Super — A«
designed for excep:.
ice where subjecte
refractory.

These brick have
proximately 300 p-..
tons per sq. fi.

In many cases. 1t .
thickness of first-qu.
Super brick are used
where Sil-O-Cel 16L *

. fire brick. Sil-O-Cel S

back of 97, or in some
tory, thus making a «




. Vailue and High Strength ...

Sil-O-Cel C-22 — An efficient. diatomaceous silica
brick. pressed and calcined for use as a back-up in-
sulation behind fire brick or behind insulating fire
brick where the temperature on the insulation will
not exceed 2000F.

In preventing transmitted heat loss. C-22 brick
are three to four times as effective as fire brick in
retarding heat flow through furnace walls. In other
characteristics, thev combine. to a remarkable de-
gree, all those qualities desirable in an ideal, general-
purpose insulating brick.

These brick have a cold crushing strength of about
700 psi. which is equivalent to over 50 tons per sq. ft.
They are therefore especially recommended for loca-
tions where high load-bearing properties are essential.

Sil-O-Cel Super — A calcined tvpe of Sil-O-Cel brick
designed for exceptionally severe insulating serv-
ice where subjected to temperatures behind the
refractory.

These brick have a cold crushing strength of ap-
proximately 300 psi, which is equivalent to over 21
tons per sq. ft.

In many cases, it is possible to cut down on the
thickness of first-quality fire brick when Sil-O-Cel
Super brick are used. For instance. in equipment
where Sil-O-Cel 16L would be used behind 1313” of
fire brick, Sil-O-Cel Super brick could safely be used
back of 9*, or in some cases as low as 414" of refrac-
tory, thus making a considerable saving.

p—— 1| .
- U

Johns-Manville
Sil-O=-Cel

Insulating Brick




Sil.-O-CEL INSULATING BRICK
Specification Data

M Physical Properties”

Super 2 16l
Temperature Limit 2500F°" 2000F°** 1600F*"* !
. Approximate Density 40 pef 38 pef Mpcd |
Transverse Strength 90 psi 115 psi 60 psi i
Cold Crushing Strength 300 psi 700 psi 350 psi '
Linear Shrinkage 20% at 0.0% 3t 0I%at |
2500F 2000F 1600F !
Reversible Thermal 1.3% at 0.7% at less than 0.1% :
Expansion 2000F 2000F 100 |

“The higures given n this table are average values obtained In actordance with accepted test methods.
**Bach-up only. ***Back-up or exposed.

B Thermal Conductivity: BTU IN. PER SQ FT PER F PER HR

MEAN TEMPERATURE, F

so0 | w0 | 1s0 | 200 |

1_

Super 170 1.95 218 ’ 285
c22 167 188 208 - l
16L 0.92 107 12 -

B Typical Chemical Analysis

Material SIL0-CEL
Composition 168 and C-22 Super
S$i0, 90.2 90.0
Ti0, 0.2 -
Fe,0, 1.6 105
Al,0, 49 43
Ca0 0.8 34
Mg0 0.6 75
Na,0 0.6 -
K,0 0.7 -
P,0s 04 -
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- S SikOCel Super complies with MIL8161828 ~ * '™

B Compliance with @overnment Specs
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l Outside Surface Temperatures of Walls
. Superex Compared to Fireclay Brick
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-' m w0|m o W - - - - |- - - - |- - - - |- - - -
7 @0 |32 99 23 000|368 W B 0| - -~ - - |- - - _— |- L - =
! B4 TNO[ 4% 1216 273 €770 538 1336 291 9650 | 604 1455 0T 10700 | €73 1S7¢ 325 10| — - — -
2 S0 | 05 1273 2 1030 | 572 1398 300 11400 | 62 152 318 120 | 716 1645 335 13800 | 793 1766 350 14300
l 28 10000 | 523 1308 287 11600 | 588 1428 304 12700 | €56 1546 321 14200 | 726 1682 336 15300 | 798 1775 31 16400
. m 4900 | 2 - w5 60| - - - — |- - - |- - - |- - - -
.‘xnsmzcz-lszmm-zosm_—__—_—_----
%7 w0 | 4@ — 275 10600 S43 — 22 12000 &7 — 309 1360 | 6 — 25 Me0 | — — - -
24 1000 | 7 — 293 12600 | 617 — 312 14000 | 6289 — 29 15600 | 764 — 345 16800 | 81 — 360 18400
fl 25 12600 — 4 00| 64 ~ 10 l60W [ 767 — M6 VGO | M0 — 36 19A0| 95 — M 2100
Q B0 |10 — M5 26000 | 1653 — 469 20000 1871 — 497 33000 [2090 — 533 35000 [ 2305 — B4 39000
‘mnmm'mxswm-———---——--—-—-——
151 8410 {166 %4 160 wn|1s 9w 1w ww| - - - - |- - - |- - - -
a 181 15300 | 246 1186 153 17200 | 278 1305 206 19300 | 311 1424 218 21300 | M5 143 B B0 |- - - -
187 17700 | %2 1245 1% 0100 | 2965 1369 212 2200 | 3 I3 25 24300 | 363 1616 238 26500 | 406 1738 251 2970
Lm 000 | 212 122 03 2100 | 34 1401 216 25200 | 38 1518 28 2400 | 373 1634 240 30500 | 409 1749 252 32600
o s ™ W |- - - - |- - - - J- = - - f- - - -
l 12 neo f 121 ms 19 13200 | 137 w6 W 10| - - - — |- - - -}~ - - -
159 21600 | 187 1065 169 24400 | 210 H73 179 250 | 25 1281 189 000 | 261 1389 19 32900 { — - -~
! 164 25000 | 200 126 14 200 | 26 1239 135 31200 { 252 1352 19 35000 | 230 1465 206 38100 | 308 IS8 217 41200
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Inaddxhontotbapvduchonofullstandardhnck
dashapes, Johns-Manville aleo manufactures many.
. special ashapes direct from 9°x 24 ahh&'l'heselbapes
mmnnywouldhnvetobemoldedmdpxmdu
specialty. items. o
N Balaw'peualahapeuwtfromstandardshband
_ then stacked on pallet with gimilar pieces. Illustra-
tion at bottom of page shows how 20 of theee pieces
are assembled to make a particular product.

. Informatlon on Packaglng and

-

% . B ST P L v
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CARTONS

Johns-Manville Insulating Fire Brick and Si1-0-Cel
Insulating Brick are packed in standard cartons
which contain either 20 or 25 hrick per carton. Ship-

ping weights per carton are:

JM.3000. . . ... .. ... 76 Ibs. (20 brick)
JM-28. . .., 67 lbs. (20 brick)
JM-26. . . . . ... . . . 7634 Ibe. (25 brick)
JM23. . . . L. L. 48 lbs. {25 brick)
JM-20. . . L L. L. L. 46 1bs. (25 brick)
JM-1620. . . . .. ... L. 41 lbe. (25 brick)
83-0-Cel Super. . . . . . .. 63 lbs. (25 brick)
Bil-0-CelC-22 . . . .. . . . 62lbs. (25 brick)
Sil-0-Cel16L. . . . . . . . . b4 lba (25 brick)

Each J-M brick is clearly marked with the brick type

dengnnt:on for quick, correct aelechon on the job.
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Carload shipments of standard sizes and shapes of
Johns-Manville Insulating Fire Brick and Sil-O-Cel
Insulating Brick should be aordered in pallet-load
units: Palletizing is done according to the basic rec- *
ommendations on packaging and loading standards
of the Refractories Institute Palletizing Committee.
Standard Pallets measure 48” x 36° and will take 48
cartons totaling 1200 brick, except for JM-28 and

. .JM-3000 which total 960 brick per pallet.

‘In a 40-foot ruil car there are usually 24 pallet
loads of material with the doorway filled with loose

" cartons. The number of looee cartons varies, but it is

usually about 150 cartons.

In a 50-foot rail car there are usually 30 paliets,
with the doorway filled with approximately the same
number of loose cartons as in the 40-foot car.

If there is a large quantity of JM-28 and JM-3000
brick in the car, there will be about 2 lesa pallets than
used with other brick, because the JM-28 and

" JM-3000 pallets are slightly larger than those used

‘for other brick. There are 8 cartons on a course of

. JM-28 and JM-3000 instead of 6 as in the other

brick. (The 48° x 36° size referred to above is the
dmaonofthepaﬂetonlyanddoesnotnllowfor
any overhang of the cartons.) -

Specmlpnllet:zmgnavaihbletoomcustomenlf
the standard method is not suxt.nble for their partic-
ular requirementa.
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RECOMMENDED CONSTRUCTIONS —The most
common constructions where J-M Insulating Fire
Brick is used are those consisting of all headers or of
alternate header and stretcher courses. These con-
structions are recommended unless other factors in-
fluence the type of wall used.

. M Types of Straight Wall Construction

PERMISSIBLE UNSUPPORTED HEIGHT - Unsup-
ported wall 4 14“ thick. should be no higher than 3 ft.
Unsupported wall 9” thick, tied in by combinations
of header and stretcher courses, can be used up to
8-ft. heights; 1314* walls under same conditions are
suitable up to 12-ft. heights.

HEADER COURSES

ALL HEADERS —Many 9°-thick Insulating Fire
Brick walls are built of all-header courses. This is
especially true of bell-type annealing furnaces. Ad-
vantages are a reasonably stable wall with the back
side of all brick under comparatively low tempera-
tures. Hence, a preferred construction for walls

operating near their temperature limit.

MAINLY OF HEADERS — This type of wall possesses
many of the advantages of one constructed entirely
of headers, but has greater rigidity. This wall is
usually laid with three to four header courses to
each stretcher course.

STRETCHER COURSES

ALL STRETCHERS —Not very rigid and is not rec-
ommended except for walls under 3 ft. in height, or
walls having other means of support, such as sus-
pended walls or veneer courses between a heavier
wall and exterior casing. Even for walls under 3 ft.
high other types of construction are preferable.

MAINLY OF STRETCHERS — This type of wall is ex-
tensively used where the brick are subjected to

‘slagging or other erosive action. The advantage of

this type is that the exterior face can be repaired by
applying a 4}4"-skin wall tied into the remaining
brick work.

EEEEEEEEERERE

ALTERNATE HEADERS AND STRETCHERS—
"~ Walls of both 9* and 1324’ thicknesses constructed
of alternate headers and stretchersmake a very stable

wall and is considered *good practice.” Walls of this
type are most common in mill-furnace construction,
especially where dense fire brick is used.
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@ Curved Walis

Mot curved vuls arv e o bowngy of s be or of
cuxwhar pat type furnarem Ar et o< n wwret e
oax cnsmdored o D sk walie of furnes su muade = 15w
fore of ¢ curve tu Ive greaY sabuity than car v
abigwent ot stragh’ wa.s

ADVANTAGES A progeeis ¢rmnstnu ted rune! w s
®» oux h maore stabir thar s satraigt: wa!. thy arw=
for thckhrwm Therefure anh walis can grrwral . te
cormtrucied higher than stragh: walis

When walls of suffu swnt curvature are en lomem! e o
camng ‘such 2s in a stack hining . the wedging a. tair.
of the brick prevents them from falling tomani the
mmde and the camng preventa them from falling
outward, mo the onlyv Lmiting (actor on height s the
ability of the bruk to carry the weigh! of the over
head materal under operating conditions

BRICK SHAPES - (‘urved wall sections are usualls
cormtructed by using circle brick and keyv bnck
oither alone or 1n combination When necessar

arch and wedge brick can also be used, but are much-

jow desurnble

When umng insulating fire brick to make curved
walls or roofs. it is alwayvs preferable to use specially
cut bnck to it the curvature rather than a combina-
tion of streight brick and standard shapes as i-
customary practice with dense fire brick.

CONSTRUCTION GUIDE

T Nctaryy Aecommended Brxd Other Peasidie Brach

L1 2% Cortte Ar¢h brich are sometimes used b.°
e not recommended

r Key Combination of circle and hey brice
may be 10d up. ysIng any comdiny
tions used for straight waliy

139" e Wry Same 21 for 9 DKy ! necesiay

oo wedge drch Car De uied of Ice
wally byt ther vie 1 no' recc-
Sended

MAXIMUM MEIGHT — On walls where the curvatun:
» suficeent to make the wall reif-supporting. the
beight » bmited only by the ability of the bnck 1in
the lowent courne to carry the weight of the courve-
above Sumxe the crushing atrength of all refractone
varnes wnth temperature. the mafe height of suit
luungs will depend upon the type of brck used and
operating temperature

1O
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. Dlxl_slon Walls
Oecadionally, furnaces are designed having huﬂnz
chambers side by side, with a common wall between.
- This construction is usually more expensive than

woaepamtcwdhandumb)ecttot.heweakmm
outlined below.

OPERATING TEMPERATURE —In the ordinary single
furnace, only one side of each wall is heated, thus
resulting in a temperature drop from the inside to
the outside. The outside of the brick remains strong,
while the hot exposed sections may be approadnng
their softening point.

" TYPE OF BRICK —Because of the b.lgh operating
temperature, a higher quality brick may be required
for a division wall than on the remainder of the
furnace. In addition, the brick in the interior of the

- - vnne-.:' e

. division wall will be subjected to the same tempera-
" ture as the exposed brick, so the same high quality
, bnckmedontheupoeedporhonahouldnhobemed
) mt.hecenwroft.bewalL )

-"_,\a' R

) cousnucnon-lnm 1, thenkewbu:hmmp—

" ported by a solid course of refractory brick. Fig. 2
flustrates the skewbacks supported by channels

mhngonbnckspam'l‘hnconstmchon,mﬂ:a

'withorwithoutﬂus,pamihoﬁearchtoberepaired
without disturbing the other. However, it is neces-

" mrytospaceoutthebnckbet:wemthednnnelsto

dissipate the heat.

'Ibemﬂuesmthecentaroftbedxvmonwnﬂs
(Fig. 3) allow the heat to escape to the outside air.
They are formed when laying the brick, providing
openings that are either vertical or horizontal, or
both. Where horizontal flues are used alone, air is

frequently blown through by mechanical means or .:- . |
byeonnechontoaverhcdﬂueormdatnneand. ‘

THICKNESS —The thickness of dwmon walh ahould
be at least 414" greater than for ordinary walls. If

the wall is to support two sprung arches, the thick- . ~=-> "
nend:wldhenohsthnnthemdthofthetm»:i, L

o,

skewbacks mvolved.
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. e rest ot both and om akewbacks which

tranamit the arch siresses to the supporting parts of
‘the furnace. The “built-up” skewback of cut stand-
ard 9-inch brick is the most accepted form, but the

&% special one-piece skewback is also widely used. Since

moverment of the skewbacks may cause failure of the

‘_,',* nrch.fumcesmustbengtdlywnstmcted.

Spmnguchesfordnectexposuremnbemadeﬁ-om

s insulating fire brick or dense fire brick. The same
- practices governing proper arch construction apply

=

to both types of brick. Although insulating fire brick

mhavehmsmngthperumtofwelghtthanaome
" types of fire brick, they serve for as wide a span,

3“ " because any deficiency in strength is overcome by

;L

-Jower weight and more uniform sizing of the insulat-
‘ing fire hrick. This uniformity resuits in an even

s duu'ibutlonaftheloadoverallthebnckmtbeuch.

l!lxw

"‘mouldedtommdbumedandcannotbemchmed ’

5\1«!.
X
gﬁ‘rﬂhybnck. designating them No. 1, No. 2, and

BRICK SHAPES USED—Smce dense fire brick are
“readily, standard sizes were adopted for arch, wedge

- No. 3 arch Arches are built using a combination of

No.l,2..nd3bnckandlumghtsmqmtmesmﬁ

menttomnamenm'cle -

. ™ " “J-M Insulating Fire Brick, however, are machined

<d.

to gize after firing and are furnished with the correct

. taper for any specific arch. This results in a sturdier

e
<
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I
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construction and simplifies the laying operation, as

¥ only one brick size is involved, although, when nec-

essary, the standard shapes can be used. The stand-
a_rflahapsuaedforvanousamhthmknmm

“ e
m s

4%
6%~

m.‘u-m

Arch brick or a combination of srch and straught.
wrmummdw;ermumor
straight. P o

o chgehﬂuamm:-dp.dmmm
- struction of key brick or combinstion of key and straight are
not commnon s the ioed i placed on the aarTow face of the
mnsmumhuywmmmm
maks it desirable) -

Constructed, uaasﬂly, of spa:ul wedge brick. However,
n%--muanwuuummv,mm
facturers.

RISE OF ARCHES—‘I‘he nnmmum rise for an u'ch

- AW

Over 9 -

i should be 1}4° per foot of span. Arches with a rise of

(O 4

. 1.608" per foot of span are common, as this rise
" pesults in an included angle of 60 degrees with the

k‘rm‘c;_s ;.up"»c . [eNNER RS

v inside radius equal to the span. Wherever poesible,

however, for wide spans, it is recommended that the
rise be made at least 13{" per foot of span.

30
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Pome 7

"'Ihemmnmmeof'anud;hugmllybee_n
utu.'i'pu'ft.Ameof.’i'pu’ft.wﬂlbestmﬂm
than one with less rise. Therefore, as great a rise as

i-pousible i Tecommended within the kimits of 13{*

minimum to 3’ maxun_ um per foot of span.

TYPES OF SPRUNG ARCHES —The “bonded” arch
is the most commonly used arch and the best for
most conditions, because the entire construction is
tied together. If one or several bricks fail in the
banded arch, the load will be taken by the brick on
either side and the arch will remain in place until
replacement is made. - -

With the “ring” type arch, however, if one brick
in a ring fails, the entire ring drops, thus making
repair difficult. The chief advantage of this type arch
is ease in laying, especially when a combination of
standard shapes is used.

. The “ribbed” ambxsuaedcb.leﬂyforopenhearth
furnaces. The ribe strengthen the arch and give it
stability after the intermediate brick have eroded
away. . -

. “Jack™ nrches are very ae.ldom used axcept over

'-apenmgs nncetheymeosﬂyandpomfew

ndvantag- over the other types. <
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B Domes and Crowns

A dome or crown differs from a sprung arch in that a
sprung arch describes a portion of a cylinder, while
a dome or crown describes a portion of a sphere.

The recommended thickness of a J-M Insulating
Fire Brick dome is 97, made up of key brick used in
combination with wedge kev and arch key brick.
Each brick is color coded at the factory on the large
end of the shape for quick identification on the job.

All brick have the same key cut to accommodate
the difference between the inside and outside arch
lengths of the dome. In addition, some brick also
have a wedge taper and others an arch taper. The
brick are laid up in 413° rings until the dome is
closed except for the hole in the center. During con-
struction, a template is frequently used. This con-
sists of a wood frame attached to a pipe vertically
positioned directly below the top of the dome. The
template is free to rotate around the vertical pipe
and, having a shape that conforms to the final inside
surface of the dome, acts as a guide for each brick
course.

TYPICAL DOME SKEWBACK

The drawings (at right) show a typical dome skew-
back. These skewbacks are the same as those used in
sprung arches except that they are tapered so they
can be laid in a circle of the proper diameter.

B Suspended Arches and Walls

A suspended arch or wall is one which is not self-
supporting, but which is held in place mechanically.
This support is usually obtained by metal hangers
fitting into holes or grooves, or over projections on
the brick. In some constructions, special ceramic
shapes are also used for this purpose.

While there are literally hundreds of different
types of suspended arch constructions, a few of the
more popular types are: Pipe, Tee Bar, Rod, Special
Formed Member, and Ceramic Hanger.

There are two types of suspended walis: Air-cooled
—Where there is a lane for the flow of air directly
in back of the refractory; and Insulated —Where in-
sulation is placed directly behind the refractory.
Both the air lane and the insulation serve to protect
the metal structure from high temperatures.

WHY USED —The main reasons for using suspended
arches and walls are:

(1) It is possible to erect wide span flat arches and
thin, lightweight walls with high thermal effi-
ciency and structural stability. The height of
the wall or width of the arch is limited only by

34°
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the ability of the structural members to carry
the load.

(2) To permit the use of special furnace designs
making possible the use of special conveying
mechanism or control of combustion or radia-
tion. With self-supporting walls and sprung
arches or domes, the variation in furnace
shapes is quite limited, while with suspended
construction, a shell of any desired size or shape
may be constructed of structural steel and
then lined with refractory.

(3) A saving in overhead space, especially on
wide-arch spans.

(4) To permit the construction of large, removable
sections.

(5) To act as occasional anchorage in otherwise
self-supporting walls.

ADVANTAGES

Repair costs are generally lower, because of the ease
with which brick can be removed and replaced, and
also because repairs can be confined to the brick
which are actually damaged. In some cases, there is
the further advantage in that hot repairs can be
made without loss of production.

In suspended arches, the main load is carried on
the structural steel while the refractories carry rela-
tively light loads and therefore have less tendency to
deform at high temperatures than in other arch and
wall structures. Definite allowance can conveniently
be made to take care of thermal expansion, both
horizontally and vertically, to avoid stresses which
can cause breaking. Provision can easily be made for
ventilation or for water-cooling as conditions may
require.

If the weight of the roof is supported by suspended
construction, the top courses of the walls may neces-
sarily be tied to the furnace binding by metal hangers
or clips to keep the walls from bowing inward.

DISADVANTAGES
The chief disadvantage to suspended construction is
its cost. For equal thickness, the cost of most sus-
pended construction will be higher than the cost of
self-supporting brickwork. This is brought about
not only by the cost of supporting steel work but
also by the additional cost of necessary special
shapes. Many suspended constructions also are
unable to stand as much mechanical abuse as self-
supporting brickwork.
THICKNESS
The thickness of suspended-arch and wall construc-
tion is limited only by the manufacturing limits of
the brick shapes. Most common' thicknesses in in-
sulating refractories are 414” and 9°. Very few sus-
pended arches or walls are constructed with a thick-
ness less than 414” or more than 9”.

32

SIZE OF UNITS

Brick shapes for suspended arches and walls require
absolute uniformity of size to assure close fitting and
to eliminate the possibility of air infiltration and gas
leakage. The most common insulating fire brick unit
for this construction is the 214 series straight.
although many suspended constructions employ 9*
large brick. The large brick are used to reduce the
amount of steel work and hangers required. In most
cases, the use of large brick results in a lower over-
all cost of steel, labor and refractories than when the
214" size is used.

NOTE: Where suspended construction is used, only
one insulating fire brick of sufficient thickness to obtain
the desired insulating effect should be used. Do not usea
combination of insulating refractories and back-up
insulation, as such construction will dam up the heat
on the hangers and cause trouble.

ﬁ?. l L a
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TYPICAL CONSTRUCTIONS OF SUSPENDED ARCHES AND wALLS

B Periodic Kiln Domes -

Round periodic kilns are widely used in structural clay
plants which manufacture such products as ceramic tile,
brick, pipe and other clay ware. These kilns vary in
diameter from 15 to 40 feet, typlcally constructed as
shown in figure 2. The rise is usually 213" to 3" per
foot of span. The sidewalls are normally constructed of
dense fire brick although a layer of insulating fire brick
is recommended to effectively reduce heat transfer
through this area. The kilns are either coal, gas, or
oil fired.

Calculation of Brick Quantities and Shapes

1. Refer to Figure 1, “Kiln Dome Layout For Calcula-
tion Data.” The following calculations are based on
the trigonometric relationships shown in this figure.

2. Determine the length of the outside arc Ly from the
. of the dome to the base of the dome.
Lo (inches) = 2r Ry x %3 Glggme Angle

3. Since the brick are laid the 414"

number of courses is IL% The center hole will re-

duce the number of courses just calculated by 13 its
diameter in inches divided by 4.5.

way, the total

MANGER TYP{ C
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LDMmmthemdetformedbynmdehnk
(popctudtothedomeeanm) See Figure 1. " :

5. At this point, the total number of courses as de-
tammdmmpamybednckedby

M Total number of courses (less

center holo)

6. Allhnckxnthedomemkeycut andthekeynpu
is determined by

X _Ry , _45Ri _ .0 xe
R X= R, (45" = X")

7. Set up a table of eleven columns across and
length equal to the number of courses. The first
column indicates the course number.

: ofthemdeed‘aoftheumemabout the /.
“This inside circumference

Dyt .-—.-.-— - —.E,—x o= Ro T Y —ﬁ-@ﬁ;}ipm"&: bm—& -~(1 —%) Cp

'Ihusdmvaduﬁnlbw:. .
B-2:B- k-:co(-mnuuimsles)
"WC. B, = Co—R}Co = Co1-R))
(lf&)il’qmstant.

13. In Column 6 list the total number of brick per

oourse. This is G (Column 4) divided by 215", the
width of the outside end of each brick regardless of

" shape. To speed calculation by avoiding a division
for each course, remember that Co = 2 » Py, so
that Total Number of brick per course =

2L—"(2_5-aunul:nm’., 2.51328).

roe Figwre 1), This angle is 3 of the Dome Angls | 14- In Column 7 list the number of wedge keys required

9. Convutthedecunalporhonofeachnn;letommta
- ofadeautoﬁahutedemngmma_

decitrig tables.
IO.InColmnal-tPo.tbehmmnhlmm

_per course. The difference in circumferences, Cy —
&(&LS)th-hﬁdbymmunganmber

brick in each course. For example, if a
._‘(2“' 2”) wedge cut s selectad, each wedge key
tapers ¥’, 80 if Co — B, is 10’ for a course, 20
weadge keys must be used to turn the circle of that

® -5 i, course, Therefore Column 7, Number of

Weles Kom = o2t S

‘b”'.

the / to the lower edge of each course on the outer 15. InFuml.notethntﬁormyco\n:e Point C swings '

arc (Point Con Fig. 1) Py = RomCoIZangle.Uaa

: a calculator and 6 place trigonometric tables. . I N
11. In Column 4 list the circumference (in a harizontal

phne)ofthebaofpothlbouttho[Th-
m'cmnferencaC.-ZtP..

12. In Column 6 list the difference (Co — By) betwoen
the outside circumference of each course, Cy (Column

a larger circle about the / than Point A, the upper
outer edpe of the same course. Point A is, however,
the same as Point C for the next higher course. So,
to determine the difference in circumference be-
tween the loci of points A and C, use Cp course No. 1
minus Cg course No. 2, Co course No. 2 — C; course
No. 8, etc. This difference is listed for each course
in Column 8. m"‘g e

4) and the inside circumference (Point B — Fig. 1) -} -+~ o aome i
T _ lﬁ.InCdumnDI-tthenumhxofuchkeyrequued

per course. The difference in circumferences shown
in Column 8 between Point C and Point A must be
satisfied by inserting & number of arch cut brick in
each course. For example, if a (215’ — 2°) arch cut
i» selected, it tapers ¥°. So, if the difference in
circumferences in Column 8 is 10” for a course, 20
uchhylmmbetmd.'l‘haefom.Col.s number
Column 8
““‘*“"""m-cm'r.pc

Tl - W RN

It is necessary, sometimes, to use two or more
degrees of arch taper on the arch key brick. The key
taper remnains the same, but on courses approaching
_the top of the doane, the arch taper is increased so
that the difference in circumference (Column 8) can
be satisfied with fower arch key brick. This is im-
portant in the upper courses because there are so
fswlnckpcm

17. lnCdmlOl’ntthetotllnumber of arch key and

vdgeksyfnrud:m'lhuﬁmnthesumof
Colurmn 7 and Cobomn 8. -

18. In Column 11 List the number of key brick required
per course. After the arch and wedge requirements
bave been met, all the remaining brick in a course




. Johns-Manville offers a wide range of refractories
for forming monolithic linings. All of these materials
.unofthohlghestguahtyandeachperformsa
specxﬁc service to industry.

Castable Refractories. cececsennnen
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This classification refers to castable refractories
that, when tempered with water. will develop struc-
tural strength by reason of a hydraulic set. These
refractories are composed principally of alumina or
aluminum-silica aggregates. using hydraulic-setting
cement.

Castables are furnished in dry form, are mixed
with water on the job, and poured or cast in place
like portland cement concrete. When casting or pour-
ing. certain rules must be observed. It is essential to
use water suitable for drinking, in the correct ratio,
with a short mixing time and quick installation. For
best results. a vibrator should be used when the
castable is placed in the form. Care should be taken
to limit the vibration, as excessive agitation will

force the binder and fines to the surface.

Where the castable is poured in contact with por-
ous surfaces, such as insulating fire brick or block
insulation, it is necessary to coat the surface to pre-
vent the water escaping from the mix. This can be
done by using oil, grease or waxpaper as a coating.

Depending upon atmospheric conditions. installed
castables will harden in less than 8 hours. but-theyv
should have approximately 24 hours of water curing
to assure proper hydration of the binder and to re-
move heat generated by the chemical reaction. High
ambient temperatures lessen curing time. while low
temperatures prolong it. Castables should not be
installed at freezing temperatures or allowed to
freeze until thoroughly cured.

In many industrial furnace operations, it is often de-
sirable to build or repair sections of refractory furnace
linings by gunning or “‘slap-troweling” applications.
GUNNING is done with a pneumatic gun that ap-
plies gunning mixes which are hydraulic-setting re-
fractories. These are applied at high velocity and
pressure to form dense, homogeneous linings.
Gunning mixes are used to advantage in vessels,
stacks, ash pits, tanks, slab-heating furnaces and
individual boilers. Densely-compacted linings can
be gunned quickly, and easily with the use of forms.

There are two types of guns available: dry and

wet. With the dry type, the mix is forced through
the hose and the right amount of water is added at

the nozzle. The wet type combines water and mix in -

the hopper to produce a wet mix which is then forced
through the hose and ejected from the nozzle.

“SLAP-TROWELING" is used in locations where it is
not suitable or economical to employ gunning pro-
cedures. “Slap-troweling” means the cement is
thrown or forced into place with the use of a large-
size trowel. The cement is mixed with water to a
stiff consistency for easy application. The proper
consistency can quickly be found by trial and error.

o —



B J-M Firecrete CASTABLE REFRACTORIES

DESCRIPTION: Johns-Manville produces nine types
of castable refractories to meet practically every
requirement for temperatures through 3000F.
Each of these refractories is economical and effi-
cient in the service range for which it is recom-
mended. All harden rapidly and are highly resistant
to spalling.

AVAILABLE TYPES:

3X Firecrete—A high alumina refractory for service
to 3000F. It is used extensively in ceramic kilns for
casting cartops, doors and special shapes of all
description. Suitable for casting shapes and hmngs
2-inch thick or more.

H. T. Firecrete ~An economical, high alumina re-
fractory for service to 2800F. Suitable for casting
shapes and linings 2-inch thick or more.

Standard Firecrete —An economical, aluminum sili-
cate refractory for service to 2500F. It is a general-
purpose castable, developing high strength on air
curing. Suitable for casting shapes and linings 1-
inch thick or more.

L. W. Firecrete—A lightweight, aluminum silicate
refractory for service to 2400F. This castable com-
bines unusually high insulating value with excep-
tional strength. Recommended for casting shapes
and linings 2-inch thick or more.

CA Insulating Firecrete —A high purity, hghtwelght
refractory for service to 2600F. Developed especially
for use in controlled atmosphere applications. Rec-
ommended for casting shapes and linings 2-inch
thick or more.

Speciftication Data

B Physical Properties’

JM-20 Firecrete—A lightweight. economical, alu-
minum silicate refractory for service to 2000F. This
castable combines unusually light weight, high in-
sulating value and strength. Recommended for cast-
ing shapes and linings 2-inch thick or more.

2200 CA Insulating Firecrete —A high purity, light-
weight refractory for service to 2200F in controlled
atmosphere applications. This castable supplements
CA Insulating Firecrete or JM-20 Firecrete. Recom-
mended for casting shapes and linings 2 inches thick
or more.

Lo-D Firecrete —Designed primarily for use as a
back-up insulating refractory innaval boilers. Service
to 2500F.

C-31 M Refractory Cement —A chrome base cast-
able refractory for service to 3000F. Used in boilers.

ADVANTAGES:

Hardens Rapidly Firecrete permits casting énd use of
any desired shape within 24 hours.

Resists Spalling All nine types are highly resistant
to spalling.

Negligible Shrinkage Firecrete has no drying shrink-
age and only negligible fire shrinkage at recom-
mended temperatures.

Easy and Economical to Use The adaptability of
Firecrete makes possible the easy construction of
monolithic furnaces, linings and the like which would
otherwise require the use of special shapes or in-
volve costly cutting and fitting of brick.

2200 CA
i H.1. STD. LW CA insulating | JM-20 ]C-31 M Refractory | iInsulating Lo-0
Highest Recommended Firecrete
Service Temperature 3000F 2800F 2500F 2800F 2600F 2000F 3000F 2200F 2500F
_ Pyrometric Cone Equivaient | 33(3173F) |30 (3002P 16 (2669F) |15 (2615F) | 321; (3135F) |14 (2552F) 36 {32%0F 16-17 (2740P
Weight . :
As‘hPlaccd 148pcf | 131pef  130pcf | 109 pcf 109 pef 96 pcf 193 pef 97 pef 100 pcf
Oven Dried at 220F 134 pef 113 pet 116 pcf 80 pct 80 pcf 62 pcf 183 pcf 66 pcf 48 pcf
After 5-Nr Firing at 1750F | 130 pef 110 pef 110 pef 75 pet 75 oct 58 pef 177 pcf 57 pcf 44 pcf
Crushing Strengths
Atter 5-Hr Firing at: ) . )
220F 3500 psi | 7000si § 1310 psi | 630 psi $80 psi 500 psi 2920 psi 310 psi 80 psi
1200F 2680 psi | 560 psi | 1190 psi | 595 psi 4795 psi 430 psi 1780 psi 320 psi 60 pst
1750F 23500psi | 0psi | 780psi | 490 psi 595 psi 410 ps: 1300 psi 375 psi 80 pst
2200¢ 24900psi | SBOpst | 1190 psi | 690 psi 650 psi 365 psi 1690 psi 380 psi 110 psi
2400F 2950 psi [1500 ps1 | 2130 psi  |1690 psi 840 psi 8 3850 psi (8 260 psi
Linear Change
After 5-Hr Firing at: 02 ol 07
1200F 0.2% 0.1% 0.0% 0.2% 0.1% 04% 2% 1% :.
1750F 0.1; 02% 0.2% 0.3% 0.2% 04% 0.2% 0.1% l.O:
2200F 0.2% 0.1% 0.6% 05% 03% 8 03% 0.7% 2 5:
2400F 0.7% 06%WN ~1.6%W 1.2% 0.8% ® 0.5% (8) 42%
2800F 09% |-0.8%W (8) {8) (B) 8 1.9% 8 B8

*The figure: given in this table are average vaives odtawmned m accordance with accepted test methods
(A} Minus sign denotes exDansION.
(B) Above recommenqed temperature iimt.
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I Caicuiated Chemical Analysis

-‘A.-“%

Material] 2| at. LI.Ir-a *n-. ‘o |e
Compe- | Fire-| Fire- [Standard| Fire- | Firw- |2314 | Fire- | CA I, | Fire-
sitisa |cretejcrute |Firecrutsjcrate |crote Coment | crete {Firecrats]crate
$i0, 39.5‘ 393| 406 [462] 2] 47 ] 01| 270 | 323
N,0, |530| 503| 438 {360 384 317 | 510 539 |41
Fe,0, | 06] 40| 47 | se] 48] o3 ] os| o4 ] 25
w0, | 15| 20| 22|15} 15| 03 p 12| o8] 05
€0 [ 27] 4a0] 78| so| 214l w7 | 47| 158 | 175
Mo Jo1] =] o 05} 154 ] 01| o2} 13
v 1212l 2| Cleg| 2 b oaft o fos
FeO -l -1 - {123l - - -
CI,O, - -— - - 23.5 - - -—
Msc. | -| o4 o1 08] =] - -1 = _|trace
gioss| 02f —| 03| 12| o8] 07 |-11] 10| 28
L mem L

I Thermat Conductivity

CONOUCTIVITY: BTU IX. PER $Q FT PER F PER MR
MEAN TEMPERATURE, F -

800 | 1000 11200 {1400 |1600 { 1800 2!!!“
3X Firecrete - |70 {72 {715 |73 | 84 a4
H.T. Firecrete — {445 1476 |5D8 {541) 574 ) -
Standard Firecrete 416434 [459 | 488 [519] ss2 | =1
LW, Firecrete 199 1209 §221 236 256§ 282 | —
- CA Insulating Firecrete - | 257 {270 [290 }3.12]| 33 1385
IM-20 Firecrete 143 1150 {157 (165 {175) 187 -
C-31 M Refractory Cement -~ |60 |61 {83 |65 | &7 |&S
2200 CA tnsulating Firecrete | — | 150 157 [ 165 |1.75] 187 [ 198
LoD Firecrete - -~ ] 96 }1.16 §126 |136) 146 | 156

G e e ,- '.,.‘i_',r.;},?;;'-._-
Il Compiiance with Government Specs I

Lo-D Firecrete complies with MIL-C19794A -

IR Packaging intormation

-
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Mixing: Firecrete hardens rapidly, therefore water
should not be added until the job is ready for applica-
tion. Only clean, fresh water should be used. The
amount of water will vary depending upon the size,
shape and type of installation. Mix thoroughly after
addition of water and adjust to proper percentage.

" “Avoid an excess of water in order to obtain maximum

‘structural strength in the refractory concrete. If
cast against a porous material it is necessary to
waterproof, or thoroughly wet, the surface to pre-
vent water being taken from the refractory mixture.

" = _Casting: Forms for castmgahnps can be made of
. -gither wood or metal. Wooden forms should be coated

-with shellac to prevent the abeorption of water. If
_necessary, wooden forms can be burned away with-

“Sout -damage to the refractory. If more than one

shape is to be cast, heavy metal forms are more

' _satisfactory. They should be smooth and coated

with oil or grease to permit the easy removal of
shapesa. The refractory mixture should be “rodded”
with a blunt-end tool until all corners are filled and
air pockets elimmnated. The use of vibrating equip-
ment is recommended.

Caring and Firing: Firecrete air-hardens sufficiently

. in gix hours to permit the removal of forms if neces-
.sary. For linings or large shapes, it is preferable to

air cure for 12 hours or longer before firing. In firing,

. :apply heat slowly and without interruption until

temperature is brought above service-operating
conditions. ' o

Preparation of Door Frames: A door which is less than
4 aq ft in ares generally requires no reinforcing to
hold the refractory in place. On larger doors, how-
ever, it is necessary to provide the refractory with
some means of anchorage. Rods with bent ends or
bolts with washers and nuts are generally used.
Although such anchorage is necessary, best practice
suggests that it be kept at a minimum, both in thick-
ness and number. - P

All bolts or rods, spaced on about 24° centers,
should extend through approximately one-half the
thickness of the refractory and, where pom'b}a. be
placed in a staggered construction. The maximum
diameter of the bolts or rods generally used is }4°.
Anchors should not be placed at the corners of the
door.Wraprodswithfricﬁanupotoanowftr

“ S;am:FimmtéahouldbeswdinaeooLdry
,-ﬁaoeuexpwmtonwisumwﬂlcnmﬂnmb-

'Y b Lemde

‘W J-M Firecrete APPLICATION INSTRUCTIONS



o

K

ESTIMATED POUNDS OF ORY MATERIAL REQUIRED

PER CU FT OF CONSTRUCTION
(no allowance made for waste)

Type of Firecrete Lbs/cu ft
3X Firecrete 130
H. T. Firecrete 110
Standard Firecrete 110
L. W. Firecrete 75
CA Insulating Firecrete 75
JM-20 Firecrete 58
2200 CA Insulating Firecrete R 57
Lo-D Firecrete 4
C-31 M Refractory Cement 175

ESTIMATED POUNDS OF WATER REQUIRED PER

100 LBS OF CEMENT

Type of Firecrete

Lbs water/
100 1bs of Cement

3X Firecrete

H.T. Firecrete

Std. Firecrete

L. W. Firecrete

CA Insulating Firecrete
JM-20 Firecrete

Lo-D Firecrete

C-31 M Refractory Cement
2200 CA Insulating Firecrete

———— —




B J-M Blazecrete (FOR GUNNING AND SLAP-TROWELING APPLICATIONS)

DESCRIPTION: Four types of dry monolithic, hy-
draulic-setting refractories have been developed and
produced by Johns-Manville for gunning and slap-
troweling applications. ’

These four refractories are especially adaptable
for gun application in building new refractory lin-
ings and repairing old ones. They adhere readily
with a minimum of loss when ‘shot” in place.
Mixed with water at the gun nozzle, they are pneu-
matically projected with great force, resulting in a
dense, homogeneous lining.

Blazecrete is equally effective for heavy patching
by troweling, especially where brickwork has eroded
deeply. It eliminates the laborious ramming or
tamping required with “plastics”’, and patches need
not be prefired.

AVAILABLE TYPES:

3X Blazecrete —High alumina refractory for serv-

Specitication Data

. Physical Properties®

ice to 3000F. Particularly adaptable for gun appli-
cations and for heavy patching by slap-troweling.
Standard Blazecrete —Aluminum silicate refractory
for service to 2400F.

L. W. Blazecrete —Lightweight aluminum silicate
refractory for service to 2000F. Used extensively for

stack linings, heaters and other applications where

gunning mix with low rebound loss is required.

C-2 Refractory Cement—High strength aluminum
silicate refractory for service to 2300F. Used to ad-
vantage in making a protective abrasion-resistant
refractory surface over L. W. Blazecrete.

USES: Recommended for lining or patching forge
furnaces, ashpits, cyclones, heaters, boilers, oil refin-
ing equipment, furnace bottoms, ladles and similar
applications. L. W. Blazecrete is extensively used on
tanks, structural steel and skirts for fire protection
purposes.

x ST0. LW, €-2 Cement
Highest Recommended
Service Temperature 3000F 2400F 2000F 2300F
Pyrometric Cene Equivalent 333173 16 26690 14 2552P 15 (2608R)
Waight Stap Trowsled: .
As Placed 148 pcf 132 petf 104 pef 140 pef
Oven Dried at 220F 133 pef 116 pef 69 pet 126 pef
After 5-Hr Firing at 1750F 130 pef 110 pef 65 pet 120 pct
Weight Gunned:
As Placed 153 pef 134 pef 117 pef 142 pef
Oven Dried at 220F 142 pef 124 pcf 76 pef 134 pef
Atter 5-Hr Firing at 1750F 140 pcf 118 pctf 73 pet 128 pef
Crushing Streagths After § Mours Firing at: .
220F 570 psi 1350 psi 500 psi 6200 psi
1200F >00 psi 1070 psi 500 psi 4700 psi
1750F 790 psi 1130 psi 600 psi 2600 psi
2200f 1040 psi 1480 psi [ 2700 psi
2400F 2390 psi 2870 psi w n
Linesr Shrinkage After 5 Hours Firiag at:
1200F 00% 0.1% 0.3% 0.2%
1750F 00% 0.4% 0.6% 02%
2200F 02% 0.6% w 0.1%
2400F 02% 0.4% W W

*The figures given in this table are sversge values obtained i accordance v‘:im accepted test methods.

{A) Above recommended temperature hmit.
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%%h&hiﬁbwoﬂ.m material
When Blazecrete is applied to wormn brickwork or
-other refractaries, the surface should be chipped to
expose raw solid material. Metal should be cleaned
by wire brushing, steam, or sandblasting to provide
ant:iufactoryurfaea. .

Rmbmmmhnmanlmh,mnfmtunot
required when Blazecrete is gunned on a sloping or
flat surface because gravity will hold it in place.
However, on vertical walls or overhead areas, ex-
cept for patching, reinforcement should be used to
hald the refractory in place. .-, .-~
Whereeonunuousmnforanguwry,mds
with bent ends or bolts with washers and nuts should
be used. All bolts or rods, spaced on about 24° cen
-ters, should extend through approximately one-ha]f
the thickness of the refractory and where possible be
placed in a staggered arrangement. Use bolts or rods
with a maxdmum diameter of - }4°. Frichont.npe
wnppedamundthebolborrodswﬂlpumtaxpan
~- gion of the metal under heat. ™
. For continuous reinforcement, welded wire fabric
or hexagonal steel grating is recommended. A wire
fabric should be spaced midway in the refractary
and held in place with suitable studs, lag bolts, or
other means. When more than one type material is
to be applied, include a reinforcing mesh in each
layer. For thin linings, hexagonal steel grating 3{*
or 17 thick with openings approximately 13{°x 13{°
. x 14 gauge should be tack welded to the equipment
amitmmﬁ'actoryapphedﬂuhtothemrfaceoftha
haugona.lmmh. ece-dgi _"““' :

'__‘u-, ,;:c. - f-.‘--.=.-a -.-,-;_4
Gmmnglawthestandudmthodsofmnmgn
recommended by gun manufacturers. It is helpful to
pre-moisten Blazecrete before placing it in the gun
bopper. This can be done by first putting the Blaze-

. crete in a concrete mixer and adding a emall amount

- of water. After thorough mixing, the Blazacrete
should be just slightly damp, but not enough to ball
up. Pre-moistened Blazacrete tends to take on addi-
tional water at the gun nozzle more readily and the
nmountofdustmdrebamd'ukepttonminimum.
reaching the gun nozzle. - #%= - .a- 0

, Donotlpplymfnctoryﬂ:mghpahn‘a'mmh
with openings of less than 4° if the shell of the vessel
or the msulating surface is more than 1° from the
underside of the mesh or grating. A given area should
be finished if there is to be a lapse of time before the
.mmjobuwmpMWMwakummd.h

v,i,*g ) Tﬁ‘
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contact surface of the material which has already
been applied should be roughened. cleaned and wet.

When Blazecrete is used in double layers, the first
layer should still be wet when applying the second
layer. Do not use rebound material.

Troweling Mix Blazecrete thoroughlvy with clean,
fresh water until a stiff consistency is obtained so
that it can be readily placed by slap-troweling.

Curing and Firing It is preferable to air cure Blaze-
crete for 12 hours or longer before firing. Heat slowlv
and without interruption, bringing temperature
above the service operating conditions.

Estimated Pounds of
Refractory Required

Product type for 1 Cubic Foo! | Estimated Pounds of Water
{No allowance Required for 100 ibs.
made for waste) of Cement
3X Blazecrete 130 (slap-troweling) 14
140 {gunning)
Standard Blazecrete | 110 (siap-troweling) 18
118 {guaning)
L.W. Blazecrete 65 (stap-troweling) 53
73 (gunning)
C2 Refractory Cement | 120 (slap-troweling) 15
140 (gunning)




| J-M Refractory Cements (Mortars)

Q; purpose of J-M Refractory Cement in laying
brick is to bond together many relatively small

nits into a stable, strong and gas-tight structure.
‘he nature of the cement or mortar used, and the
aanner applied largely determine the strength and
fiiciency of the refractory masonry.

Use of the proper mortar for the particular condi-

:ion involved assures correct bonding, protection of .

joints against slag, resistance against passage of
gases, and reduction in spalling difficulties.

To fulfill the many different service requirements,
J-M provides several different types of mortars ‘or
cements which are classified under “Ready-Mixed,
Air-Setting” and “Dry, Heat-Setting.”

Ready-Mixed, Air-Setting Cements
(Mortars)

BLAKITE REFRACTORY CEMENT

A highly refractory, ready-mixed, air-setting cement
which possesses high water-retention properties,
making it adaptable for laying insulating fire brick.
Furnished in a consistency suitable for shallow
patching, Blakite can also be used for laying fireclay,
super duty and high alumina refractory brick. It is
dark gray in color. Temperature to 3200F.

SUPER BLAKITE

Used for coating over vertical industrial boiler tubes,
shallow patching, and laying brick. Temperature to
3000F.

HELLITE REFRACTORY CEMENT

A general purpose, air-setting cement which is finely
ground, ready-mixed, plastic and pink in color. Used
for setting hard brick with troweled or dipped joints,
for wash-coating and especially for shallow patching,
either hot or cold surfaces. Can be used up to 3000F.

L

NO. 20 REFRACTORY CEMENT

An air-setting cement, gray in color, for use where
an extra hard air set is desired. Used up to 2700F for
setting hard brick with a rubbed joint, and for wash-
coating. When desired to use old fire brick as a
patching material or monolithic fill, No. 20 is thinned
with water and the crushed brick added.

Bonding brick: All types of air-setting cements re-
tain easy workability even though kept in storage

L 4

44

for long periods. These mortars can be thinned with
water to suit the porosity of the brick to be bonded.
Full directions are furnished with each cement
shipment.

To obtain maximum workability and best results,
the mortars should be thoroughly mixed before us-
ing. If a thinner consistency is desired, small quanti-
ties of water are slowly added —re-mixing thoroughly
after each addition until desired consistency is ob-
tained. An excess of water should be avoided.

Wash-coating brick: When Hellite, No. 20 and No. 32
(see below) are used for wash-coating, the setting
should be thoroughly cleaned and the cement mixed
with sufficient water to bring it to a thin grout con-
sistency. The mixture is applied to the face of the
brickwork with a stiff brush or broom. working it
well into,the cracks and pores in the brick. It is im-
portant to apply the mixture thinly in order to
prevent flaking.

When old settings have to be scarified in cleaning,
it is necessary to thoroughly remove all dust particles
before wash-coating. This can be accomplished by
carefully blowing out dust with an air gun or by hos-
ing out the crevices and washing the walls with water.

Dry, Meat-Setting Cements
(Mortars)

NO. 31 & NO. 32 REFRACTORY CEMENT

The above mortars are heat-setting used for laying
hard brick. No. 31 is recommended for thick joints
and is a coarse material. No. 32 is similar to No. 31
Cement, but has a finer grind. It is recommended
for dipped joints. Recommended up to 3100F.

When preparing No. 31 and No. 32 cements, water
is mixed with the cement to provide the proper con-
sistency. Clean, fresh water is required; the quantity
depending upon the porosity of the brick which can
best be found by trial. The mortar should be thor-
oughly mixed and free from lumps. Maximum work-
ability isobtained by allowing themortarto “‘temper”
after mixture with water. Long periods of tempering
will not cause deterioration.

Dry, Air-Setting Cements
(Mortars)

NO. 26 REFRACTORY CEMENT

A coarse, dry cement which takes a medium air set.
Used for setting fire brick with a medium bond joint.
In special cases also recommended for hot or cold
shallow patching, cement gun work and rammed
linings. For temperatures to 2900F.
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-} Calculated Chemical Anaiysis
Wet Cements®

*Anslysis is en a @ry besis.

. Packaging Information

o

Blakite and No. 20 Refractory Cement —200, 100,
50, 25, 15, 10md5-lbcontamen o i e

Super Bla.hte md Hellite —200, 100 and 50-1b con-
tainers.

No. 26, 31 and 32—100-Ib bags.
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- making insulsting refractory concretes and as granular
: fills for packing irregulsr or otherwise inaccessible spaces

to provide insulation on high- -temnperature equipment. Loose Densit

These lightweight aggregates and fills inciude the Approx. Raliz
_ following products: JM-Zelie, JM-2400, Sil-O-Cel C-3, Mixing Wate
s> 8il-O-Cel Insulating Powder and Sil-0-Cel Coarse Grade. Yield. Dry M)
’ SH-O-CdIn-nhmedg.nd Couandom_d Matimum Se-

a ﬁlhonly T

o mthmmmddryfunWbmmadummhhn‘
#2077 e gefractory concrete for various operating conditions, the
aggregates (JM-Zelie and 2400) are mixad with calcium
aluminate cement. Sil-O-Cel C-3 can be used when mixed

structing foundations and bases of heated equipment,
furmeedmndmnymddnp-anh-hﬂ- - Loase Dens *.
snd dampers. - PR Approx Rat.:
- = Aﬂofthecpnéuchmmvdmhhforﬂnm . Mixing Wat:-
o, .. tion of heat where other forms of insulation cannot be Yield, Dry M.
~ economically installed because of surface irregularities . Maximym Se:
orhdofupace.‘l‘heymdnoccelhnthﬂnmym— .
e .. Custrial requirements which demand -t-factuy insu-
. hhngnﬁu:tarym . - .
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Sil-¢
. Spoclflutlon Data

Sil-¢
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ks I L Apprar deaslty b which Cel
Koo Compasition smperzturs|  fis are normally | Packaging T
- . limit, F packed, s percaft quir
JM-2400 . 1 hea:
LW. Aggregate |al. ﬂlutn ' 2400 50 80-I bags tain
Mlsie . pros
¢ - LW. Aggregate [al, slicats -7 - 2000 k)| 508 bags forn
Silo-Cel C3 caicined, coarse- 2000 k) | 50- bags not
caliet - - | graded distomaceous veni
N shica . .. heat
imulsting | distomacaous sllica shot
- C-3
Si-0-Cel similar to $/1-0-Col 1600 22 50-tb bags flust
Coarss Grade | Insuisting Powder, . . in It
. but coarsely ground ‘ T
-T"":"; "'::‘-; R C ther
- . . ‘hls
. J-M lmlcﬂng Rcfuctory leenlu w
The lightweight aggregates (JM-Zelie and 2400) and Ins;
». 8il-0-Cel C-3, in the form of insulating refractory con- to X
ceta.mbefarmedmtomylhlpedmed The tables IM-Z
following give typical mixtures based upon average alun
vduobnmedﬁommform well-tamped or cast insu- is ad
concrete. In every case, excessive water is detri- cons
menta] to the strength of the insulating concrete and LW

should be svoided. . ' hanc
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Sil-0-Cel C-3 Insulating Concrete

Tamping Consistency®
$il-0-Cel C-3 mixed 4 to 1 by Volume
with with Caicium
Portland Cement | Aluminate Cement
Loose Density, Sil-0-Cel C-3, lbpercuft......... 23to 28 231028
Approx. Ratio by Weight (Sil-0-Cel C-3 to cement}. . 50-50 50-50
Mixing Water by Weight, percent. . ............. 86 .80
Yield, Dry Mix percu ft, Ib.................... 50.5 54
Maximum Service Temperature, F............... 1800 1800

*Avoid excessive water,

JM-Zelie L. W. Concrete

JM-Zelie mixzed 3 to 1 by Yolume
with Calcium Aluminate Cement

Tamping Consistency*| Casting Consistency®
Loose Density, JM-Zelie, Ib per cu ft. .. .... 41 4]
Approx. Ratio by Weight UJM-Zelie to cement). §743 5743
Mixing Water by Weight, percent. . ... .. ... 65 685
Yield, Dry Mix percuft. Ib............ ... 62 58
Maximum Service Temperature, F......... 2000 2000

“Avord excessive water.

Sil-O-Cel C-3 insulsting Concrete: First thoroughly mix
Sil-O-Cel C-3 with water (16 gallons of water per 100 lb
of Sil-O-Cel C-3), then add portland or calcium alumi-
nate cement and thoroughly mix with the wetted Sil-O-
Cel C-3 to the desired working consistency.

The homogeneous mixture is then placed in the re-
quired form, reinforced if necessary, and tamped with a
heavy metal tamper until the required thickness is ob-
tained. Sufficient force must be used in tamping to
provide a uniform, coherent mass, free from voids. The -
form is then covered with a damp cloth and kept wet for :
not less than 48 hours, then dried slowly in a warm, well-
ventilated place, and finally subjected to a slow initial
heat until all the water has been eliminated.

When a mechanical mixer is used, part of the water
should be poured into the mixer before the dry Sil-O-Cel
C-3 is added, and the inside of the drum thoroughly
flushed. (This prevents the Sil-O-Cel C-3 from balling-up
in lumps and sticking to the walls.)

The dry Sil-O-Cel C-3 and remaining water should
then be put in the mixer and thoroughly mixed. From
this point, the procedure is the same as described above.

With a mechanical mixer, each batch of Sil-O-Cel C-3

Insulating Concrete should be completed in from four
to five minutes.
JM-Zelie L. W. Concrete: The aggregate and calcium
aluminate cement are first thoroughly mixed. Then water
is added slowly to obtain the desired tamping or casting
consistency. For higher temperature conditions, JM-2400
L. W. Aggregate can be used. This aggregate is generally
handied in the same manner as JM-Zelie Aggregate.
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B J-M Cerafelf REFRACTORY FIBER FELT

DESCRIPTION: J-M Cerafelt is a lightweight, re- B Thermal Conductivity

fractory-fiber insulation notable for its excelient COMDUCTIVITY: BTU IN. PER SQ FT PER F PER HR
thermal and chemical stability. Made predominantly Density MEAN TEMPERATURE, F
of alumina and silica, it combines lightness, heat Tbs percuft {300 [ 400 | SO0 | 600 |700 | 800 | 900 100
resistance, low conductivity and high sound-absorp- 3 4 | 48| 57 | 68 | 80 [ 93 [108 125
tion qualities. 4 38| 4] 52 (61 }.71 (.82 | 941107
AVAILABLE FORMS: Furnished in densities ranging 6 36| 41| 47| 541 82|70 | 79| 89
from 3 to 24 lbs. per cu. ft. Also available in loose 8 341 .39 451 514 57| .64} .72, 8l
form (J-M CERAFIBER) in 25-1b. bags. 10 33) 38| 43| 49§ 55| 61 | 68| .76
. . 12 33| 37 &2 47|53 S L 7
USES: Recommended for a great variety of high " ol 3wl alels 53 2 6:
temperature industrial applications such as insula- 1 2 '35 © "5 %0 | 58 'w ‘55
tion protection in repairing open hearth roofs; on ) ’ ) : )
. . 24 31| 35) 39| 44 | 48 | S3 | 58 | 82

cover-type annealers to fill openings for electrical
acoess; expansion joints in kilns, furnaces and boiler
walls. B Standard Densities & Thicknesses
ADVANTAGES Deasity® Available Thicknesses,* Inches

i Resi Type Jibsperceft|{ % IX | % |% | % |% |1 1%
Hl.gh I-'lcat es-star‘tc. I ChF-300 3 oo 1o ol x Ix
Will withstand continuous exposure to a 000F. CRF400 . olololololx
Low Thermal Conductivity CRF-600 6 olofolo]lx|x
Unusually low conductivity at high temperatures due to CRF-800 8 ofjolololo|o|x
opacity of basic fibers to infra-red radiation. CRF-1000 10 x Ixlx Ix Ix Ix Ix
Light Weight CRF-1200| 12 Xxf{x}x}x|x|x
Weighs as little as 1/40 equal volume of hard fire brick. CRF-1400 14 X IxIx{xix tx
Chemically Stable CRF-1800 18 XXX (X |X
Non-alkaline and chemically stable. Contains no corrosion- CRF-2400 A XXX |[X|X
promoting agents. *Other ™ and i on request

= O denotes availadility of 4’ and

sheets and 26' rolls

2
X genotes avarsbility of 4’ and §° shests only
Standard width is 42 inches




Abmvon of Rcfnm—Wearmg awn;' of r&laary
surfaces by the scouring action of moving solids.

Air-Setting Refractory Mortar.—A composition of finely

ground materials, marketed in either a wet or dry condi-
tion, which may require tempering with water to attain
- the desired conxistency and which is suitable for laying
refractory brick and bonding them strongly upon drying
" and upon subsequent heating at furnace temperatures. -

. Bloating of Refractories. —Substantial swelling produced
bynhﬂttrmt:nmtthntaumthﬁmnlhonda
vesicular

BondhnCZay—SeeFmChy.MaBod
"‘Bum (n).—The heat treatment to whu:hm
materials are subjected in the firing process.

Burmng (Firing) of Rofnchnu.—'ﬁ:e fmal hut“tnib-

ofdevdopin:bondmdothur

. c.lmchdcms (n). Rcfnetarynduﬁ. :
"My.thnthnbemhmtedtomm,' = 2
-maﬁmw\mdﬂdp&yﬂdmw’ oY

" eliminating vohﬁledmnnnymhmdcoum, .

=R
o

and producing volume changes. .. . '!’-;_»

bonded by fire clay. i * .
Doiomite, Calcined Rofrlcbq —R.lw rufnctary dolo-
mxtethnthnlbemhntadtoaw-uﬁamﬁy

hx;hnndforllongenoughhmetodmpoutha‘

" carbanate structure and remove volatile constituents. -

Dolomite, Dead-Burmed Refractory.—Raw retuctory ...?:1"«'

dolomite that has been heated with or without additives
. to a temperature sufficiently high and for a long enough

ﬁmtodeoomponethearbonnum-oumfam_ -

-s

¥ =
Py

calcium oxide and periclase in & matrix that provides .=~

mtoluhequmthydnhmandmhnlhm
with carbon dioxide. - T I

Doablo-Sendetund Rcfncbq Mnhnal.—A"'n- -F. &

- ‘fractory material that contains its original gradation of

particle sizes resulting from crushing, grinding, or both, 2.
and from which particles coarser and finer than two .-
specified gizes have been removed by acreening. O

Erosion of Refractories. —Wearing away of td'nctm'y
lurflnubythewuhmglmnnofmovmghqmdl.
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“Erosion of Rcfnetoms.—Wennnz away of refractory
. mrfata by the washing action of moving liquids.

” Firebrick.—A broad term covering any type of refractory
hnckundmmmwlytomnﬁnday brick.

.‘.»;. s ~\JM tnsulsting. —A refractory brick characterized
i Pal by low t.ha-unl mdncmnty and low heat capacity.

iy S .
--- = &Clq "—An c-nhy or stony mineral aggregate which
i. =~ has as_the essential constituent hydrous silicates of

bt

sluminum with or without free xilica, plastic when
r-s “~. sufficiently” pulverized and wetted, rigid when subse-
.,ﬂQ!. My.bud.am!ofmbhuﬁtmformem
5*3 ~commercial refrectory products. .. -

7 R v

e e T ) ]

-“'*‘*‘-' F"ndl,w ZA rock containing alun - or
. nodpkl.or both, bonded by fire c..sy

“mwdaylmcalled bu.rley

= .‘Wdﬂm&&nﬁa =i e -
'..- .-V'I‘."\v-h 9% IR .

Clay, M'M—'Aﬁndgy ofmﬁqant nat-
y" ualpluf-l:ttyto» “"mnghth_ on; materials:
P - preclaj Plastic Refractory.—A fireclay material tem-
IE“'_"" ~ pered with water and suitable for ramming into place to
;-'—-s.v-h-u:tmmln:hlc furnace lming .that will attain satis-
& <o factory physical peoperties, when uub)acted to the heat
i.:n.L- ofﬁ .-muopenhm - : o
R o o T e ity 1@ A AT O Y,

i FllltFnChy—Ahudurﬂmt-ﬂkeﬁndlyoccm'nng
i _'f' as an unstratified massive rock, practically devoid of

~Z mdplamtymdnhowmglcnnd:mdalfnctm

Gmg.—ihp-umﬁr material pmdued from calcined or

bmmdmﬁummﬂydumm-n]n

l Gmandaym —Raw fire cay mixed with

PN .‘, ulanndﬁnday.onm.hhokmﬁmchy brick, or both,

A _"' all ground to suitable fineness. * -

= Mﬁ‘dq—?mdnyorlmxtmofﬁmclays

- that have been subjected to no treatment other than

grinding or weathering, or both. ... ..

Ground Fireclay Mortar, —Amfnctorymortarcommtmg
ofﬁnelvpound raw fireclay.

* Molten Cast Refractory. —A solidified material made by

"~ melting refractory ingredients and pouring into molds.

Mortar, Heat Setting. A refractory mortar of finely

~ ground materials whose potential strength is dependent
" on vee at ftrnace or process temperatures. -

,‘f *" Mortar, Refractory.—A finely ground preparation which
I o becomes plastic and trowelable when tempered with
'Qg_' © water nnd is nnuhle for hymg and bondmx refractory
'Qp._-
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Mullite Refractories. —Refractory products consisting
predominately of mullite «3A1:02-2Si0-) crystals formed
either by conversion of one or more of the sillimanite
group of minerals or by svnthesis from appropriate
materials emploving either melting or sintering processes.

Permanent Linear Change.—The per cent dimensional

change in length (based on original length) of a refractory
specimen free of externally applied stresses, after being
subjected to a prescribed heat treatment.

Plastic Refractory. —Arefractory material, tempered with
water, that can be extruded and that has suitable work-
ability to be pounded into place to form a monolithic
structure.

Porosity. —The percentage of the total volume of a
material occupied by both open and closed pores.
Pyrometric Cone Equivalent {PCE). —The number of
that Standard Pyrometric Cone whose tip would touch
the supporting plaque simultaneously with a cone of the
refractory material being investigated when tested in
accordance with the Method of Test for Pyrometric
Cone Equivalent {PCE) of Refractory Materials (ASTM
Designation: C 24).

Quartzite (Ganister). — For refractories, a rock consisting
predominantly of the mineral quartz suitable for the
manufacture of silica brick and characterized by a high
SiO2 content and a low percentage of impurities.

NOTE.—Confusion sometimes results from the use of
the term ganister because it is also applied in some parts of
the United States to crushed firebrick or to a mixture of
crushed firebrick or silica rock with clay for use in tamped
lintngs.

Ramming Mix.— A refractory material. usually tempered
with water, that cannot be extruded but that has suit-
able properties to permit ramming into place to form a
monolithic structure.

Refractories (n). — Materials, usually non-metallic, used
tosvithstand high temperature.

Refractories, Acid. —Refractories containing a substan-
tial amount of silica that may react chemically with
basic refractories, basic slags, or basic fluxes at high
temperatures.

Refractories, Basic. — Refractories whose major constitu-
ent is lime. magnesia, or both, and which may react
chemically with acid refractories. acid slags, or acid fluxes
at high temperatures.

NOTE. —~Commercial use of this term also includes re-
fractories made of chrome ore or combinations of chrome
ore and dead-burned magnesite.

Refractories, Neutral. — Refractories that are resistant
to chemical attack by both acid and basic slags. refrac-
tories, or fluxes at high temperatures. '
Refractoriness. —In refractories. the property of being
resistant to softening or deformation.

Refractory tadj). —Resistant to high temperature.

Reheat Behavior.—The changes in length or volume
taking place 1n a fired refractory when subjected to a
reheat test.

Reheat Test. —The prescribed heat treatment of a fired
refractory free of externally applied stresses to deter-
mine its linear or volume stability by measurements
before and after the heating.

Shrinkage. —The decrease in dimension of a refractorv
material during manufacture or service.

Silica Fire Clay.—A refractory mortar consisting of a
finely ground mixture of quartzite. silica brick. and tire
clay of various proportions.

NOTE. —Sometimes called silica cement by the trade.
Silicon Carbide Refractories. — Refractory productscon-
sisting predominantly of silicon carbide.

Slagging of Refractories. —Destructive chemical reac
tion between refractories and external agencies at high
temperatures resulting in the formation of a liquid. -
Spalling of Refractories. —The cracking or rupturing of
a refractorv unit, which usually results in the detach-
ment of a portion of the unit.

Spalling of Refractories, Mechanical. — The spalling of a
refractory unit caused by stresses resulting from impact
or pressure.

Spalling of Refractories. Structural. — The spalling of a
refractory unit caused by stresses resulting from differ-
ential changes in the structure of the unit.

Spalling of Refractories, Thermal. — The spalling of « re-
fractory unit caused by stresses resulting from nonuni-
form changes of the unit produced by a difference in
temperature.

Stopper Head. —A rounded refractory shajpe. usually
made from clay and graphite. providing a vaive head
seating into a nozzle brick. this assembly forming a
metal flow control for bottom-pouring ladles.

Thermal Expansion. —The reversible change in size of
materials due to termperature changes.

Unbumed Brick. —Brick manufactured by processes
that do not involve firing of the finished product.
Zircon Refractory —Refractory products consisting sub-
stantially or entirely of zirconium orthosilicate ZrSiOy.
Zirconium Oxide Refractory. —Refractory products con-
sisting substantially of zirconium dioxide.
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