Exports to the U.S.A.llf'

1928-1929 50,000 tons of magnesite olinker was exported.
- 1935 12,000 " n

III. Flow <] eets for BCH - ELo uct. :
~Fiow. Sheet for Caustio and clinker. °

crueherSoSoraen84Washer89De Watered9Rotarqulinker‘~
- Clinker for
e - Kiln Brick
oDust Sl ‘or sale
‘.from dust - or
~ oatohers =\

crusherssScreensyWasherssDe WateredsRotarysCaustio
' i caustic for
Kiln Heraklith

Flow Sheet for all Radex Bricks.r

N Mo
Gliﬂkerasoreens 50 6-aSoured9R1ng RollssSoreenss’eL 0. 02

|
\\: 0.6" “p 25 mm Tempering-
Pan
| -0.02" |,
-Ring Roll ’ Press o

Mill -0,004" .
: : ~ : : . Cheamber
Dfier
Tuannel
Kiln

st‘é ok

Flow Sheet for Magnesite Bricks

clinkerao.é".g(eo &)
Boreens,SOured»Pan Milldwwessgohamheramunnemastook
. Dryer Kiln

J 20,6

" "Ring Roll.
Mlll

i
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'.’ _General Deééritfion' of Procesg, -
A Rew Materials. . '
1. The Magnesite guarry.

o . The-proportion .of overburden and reject. stone -
varied in different parts of the quarry. In one position
‘the reject stone was small but-in another area was o high
that -provision was. being made to mine the magnesite, It
was-stated that, 300 men could mine 500 tons of magnesite .

. a daye - The'magnesite-is sorted into-3 grades according -

.to the followlng'tables: - .. - .. " .

Analysis of Three Grades after Déad Burnin
*+Grate-Ttor—|Grade II for | Grade III for
_EK|Magnesite M.Dj - Herakllth -
3.0 = 356 | b - 68

AR DR SAI

0.0 0,0
Obtained by | Difference
o -dirrerencg_ : oo g

“+. ,-The reserves estimated by Radenthein at a con-
“sumption of 500 tons of raw stone per day is at least’

.20 years,  The Borted rock s loaded into-cars which are
taken to-a-oable railway and the overburden and rejects
.are . thrown -over: the hill, - There are L shovels, 2 are’
26,4 cublo feet oapacity and 2 are.l7,6 cubic feet cap--
acity, these are only used for removal of reject.  In
the future 4t.is hoped to.instal a picking belt .or .
table im the quarry -and -to-crush at the top level., A
“tunnel has besn run beneath the south quarry and analyses
" of the boring cores are given in the, following table
'No, I (attached). These boring cores have .been made abt -
‘three stations along the tunnel as shown in Plate I. '

‘Three separate bins are 'i'nstalied, one for each

| quality of material, .There are three mills, esch mill’'

has.a gyratory orusher, a soreen and a washer.  No. 1
washer is a hellcal gorew washer, No. 2-and 3 washers
are the inverted cone type.. The funetion of the wash-
‘ers is to remove the material ¢} inch in size. \

- 8[‘, -




e S e L S
i S e i et PR o




The -sereens are in closed oircuit with the = - .
gyratory orushers and yield a product =3/k inch., 'These
mills yleld 500 tons per day of good roock'and 70 tons
per day of refuse containing 25% silioca. T ,

- - —1'ie GOArS6 -Washed product—is—transported toa
8 6ilo and thehce by bottom discharge ol to an augomatie —
: : ‘welgh conveyor to the rotary kiln feeder, There are two :
rotary kilns, one for producing clinker and caustic and - -
a smaller one for caustic only. The olinker kiln is =~
330 feet long and 9 feet k-inches in diameter and is
heated with pulverised coal. The smaller kiln is.164
feet long and 6 feet in diametér and produces caustic
. magnesite. Both kilns are attached to Cotrell dust ex-
.tractors, the dust colleoted being caustic magnesite,
. The olinker kiln is 1lined with Radex A 9 inches thiek
in the burning zone and firebriock—in the remainder. .
The lining life of the Radex A section varies from 6-
12 months, No -trouble has been experienced with
olinker rings, The feed end of the kiln is equipped
with lifters and the speed of rotation is 1 revolution
‘4n L minutes, The kiln is normally fired with pulvere
ised coal though -a producer gas plant is available
whenever it is deemed necessary .to keep the coal ash .
out of the finished product. Coal consumption 1s 30%.
Silesian coal. is used with a volatiles content of 20%
- and prewar ash content was below 6% but during the war
vose to 154, The calorific value of the coal prewar
was '11000-12000 B,T.U. With low ash coal the sillca
pidk up amounted. to 0.2%; but with high ash coal this
rea§E d 1.0 to 1.5%. The burning temperature is 175000

(31 ) and the back end temperature 350-4000C (660~ .
750%F), There is no carbon -dioxlide waste heat recovery,.. ..
 The olinker is cooled in & rotary cooler in whioh 75%

of the air for combustion 1s pre-heated. The -shell of

the cooler .1s water spray cooled.and the temperature

of the product leaving the cooler is 200°C (3900F).

. The bulk density of the olinker is 1700-1750 -
: gr. per litre on the 1 - 2 m.m. fraction. An ilnstru-
 ment room attached to the kiln had ‘the following :

1. Produger gas valume metre

2. Coal consumption metre S

3. Draught recorder on the fire head

L. Draught recorder on the cold end L

5, Hydrogen and CO recorders on ‘the ‘waste
. ) , | ' - gases

6. Temperature reaorder on feed end _

" 7, Temperature recorder for waste. 'gases -

'8, Kiln revolutidn recorder. .

RN T
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~-of-Batoh-for-Radex-Products; -

~ fThe olinker is sized in'a ring roll crushei so

~“that ‘it all-passes a 1l5-m.m, sleve. 1t -is-then-treated
with 2% of water and allowed to stand k4 days. During
o this period it reaches a temperature of 80-909C (176-

o _19)OT). and any discreet particles of lime are hydrated.
At the end of L days the. material is cool and dry and

has ‘a loss on-ignition of 0.1 - 0.2%.°

, Secondary grinding consists of a ring roll and. .
soreen in closed cirocuit yielding two products, a coarse
material varying between 0,1" and 0.2% and a fine mat-
‘erial -0.2" which is ground to fines in an air swept
oylindricel ball mill using steel balls, The ball mill

~1s 10 feet in diameter by 13 feet long and the product,
from this ball mill is léss than 0.004" in size.

. The ratio of coarse to fine is 7 : 3, if there
is not sufficient fines in the primary grinding a
proportion of 0,6t clinker is fed in the ball mill to
meet requirements. : o

The grain sizings of all the Radex products is.
similar to the abovse,

70% 70% 706 70% fused
materidl magnesia ohromite magnesia ?%giggia

. . : 0. 31")
 Fine - 25% 30% 20%  30% fused
‘material ( magnesia magnesia  chromite magnesia
o .

5% :
- ( alumina ~— - magnesia
The batoh 15 now ‘tempered in Eirick mixers with

no rollers but paddles, 4-5% sulphite lye ‘solution
(250 Baume) i.e., 1% of sulphite pitoh dry basis is
added to the mix, The tempered batch is transported

by grab-bucket to the press -bins.

(2) Preparation of Batch for Magnesite M.D.
, ' _ Brioks.

: The weighed batch of 0.6" soured magnesite .
.6linker 1s tempered in an edge-ruaner mill with solld——
bottom and rotating heavy nullers, 5% of 250 Baume
sulphite lyée is added and tempering oontinued until
the operator judges by feel that .the batoh is ready for

pressing.




. There are 8 hydraulic presses and 1 mechanical
press, all of which yield equally good bricks. The )
pressure on all presses 1477 tons per square inch,
The hydraulics each producing 250 bricks per hour and
thhmsohanioal~¥50~hpocks;pen.houn;*a.men_opexa&ing‘
each press. The material for each brick is measured
by volume. Liner plates are 12-- 15% chrome steel and

. 45,000 bricks are made from each liner before repairing.
+-The bottom and top plates are ordinary carbon steel,
No de-airing is used on the presses, Wooden strip
vt pAlY 0L S--arE.- UBed -fOr--Arying,. - - S .

D Drxﬁng.

The pallets are set in a chamber batech dryer.
The dryer is operated at a temperature of 80°c-120°C -
(176-2500F) and dries the brick in ‘8 hours. Air for
drying is taken from beneath the cars in a tunnel kiln,
and 300 oubic feet of air are used per minute in ‘each

. chamber,” The dryer has no humidity control and no

attempt is made to control oiroulation., The dryer loss
of a properly soured batch is nil, , -

B. Firing,

: The tunnel kiln 1s 550 feet long, 8 feet wide
and ‘the. setting is 42 inches high. Each car holds 1000
9 inch equivalents (see brochure), The setting 1s

L3 inches x 73 inches and the bricks are set 9 courses
high on the 3 in. x 9 in face,. ‘There are 75 cars in
the kiln and the push can be varled between 6 and 30
cars in 24 hours or from 48 minutes to 240 minutes a

push.

- The bricks are burned at 155000-16000C (2820~
29109F) and.are held at the highest temperature from
6 to 30 minutes inversely in accordance with the time
of push., At a push of 30 cars per day the cars leav-
ing the kiln aré at a temperature ‘of 2009C (390°F).
No airf is blown into the kiln, the kiln is divided in-
to duots through which alr passes, The lower passage
wag is underneath the oars and is used for:two pur=-
poses; first it cools the metal understructure of the
oar, and second it 1s used for drying the wet brick,
Air for ocombustion is drawn into the alr passage way
about the cars by an eéxhaust fan at the entrance.of
the kiln, The gases passing through the kiln have three
" funoctions; as the air enters the giln it is pre~heated

- 87 -




.. the Radex E.

as it cools the fired bricks, it is mixed with the

-gas-in the firing zone and 1s used for combustion, _
the products of combustion pre-heating the green brick -
as they approach the firing zone, ‘A portion of the '
air enters the walls of the kiln from the chamber underw
neath the cars at points adjacent to the gas ports. -As
i1gh as 25% of underoar air i1s induced into the K1
- The diminished pressures in the two passage ways are so
controlled to give minimum leakage round the cars, . !

‘ There were two longitudinal water pipes running
along -each side of the kiln level with the deck of the
care. . SR AR SRR AT Bttty ‘

" The fuel for the kiln is producer gas and tar, the
requirements are 15 to 20% of the weight of the brick in
terms of .coal. The gas is cleaned and separated. from
the tar, the tar being then fed through 9 ports 4n the
kiln roof. U40% excess air is used for combustion. .  The
kiln is fitted with a total of 60 burners, 30 on each ~
side of the kiln., The B.T.U. requirement per long ton
of bricks is 4,000,000 to 5,300,000, With magnesite
bricks the kiln loss is 10-20%, with chrome-magnesite
bricks it is 1-3%, and with the magnesite M.D. brick
‘the loss 1s still higher.

The extra firing zone and a portion of the pre=-
heat and cooling.zones above. the car deck was constructed
of ohrome-magnesite bricks. 'Below the car deck the con=-
struction was all fire-clay briock, At the time of the
inspeotion the kiln was down and it was possible to
inspect the kiln lining, The chrome-magnesite ln the
hottest zones showed an appreciable thickness of loose
sandy material which could be rubbed away by the fin-
gers, Although the kiln had not been repalred for 5
years it was in excellent.condition.

~ 'The kiln cars showed the extreme effect of heat -
Barticularly on the sand seals and sand seal plates.
here were no curtailns suspended from the roof arch to
prevent the free passage of gas over the cars.

1

V. Composition, Properties and:CharaOteristios;

 The firm manufactures three types of olinker and
caustic and five kinds of brick., The highest grade
olinker is used for the manufacture of Radex A, E and
EXK., The second grade clinker is used for magnesite -.
M.D. and the third grade is used for famming material
and Heraklith. They have also experimented with fused
magnesia as a possible subgtftute for chrome ore in
It is interesting to note that when the

‘highest grade material is used for eleotric fusion, the




silica drops to 1.5%, the ferric oxide to 3% and the
lime may drop to 2.0%, In the chrome-magnesite Radex .
E all the chromite (70% of brick) is coarse while on the
Radex EK. the added chromite (20% of brick) is dll fine,
* Bxcept -in the magnesite M.D. care is taken to eliminate
~from-the-batoh-all-material-having-a-particle.size be-
tween 0.02 to 0.004 inches, The quality of the Radex B
varies with the ohrome ore used in its manufacture. The
management prefers Turkish chrome ore Silica below 5%,
Chromic Oxide 40-45%, lime below 1%. -The rock should
be hard, The Greek ore is high in Sillca being 8-10%
- and 'is too friable, -Serbian concentrates have also .
‘been used Silica 6<7%, Chromic Oxide below 42%, but this
ore lacked uniformity. - The management consider the
spalling resistance to be the most important character-
istic of Radex E, but it is of interest to note that

no iron-oxide bursting tests have been made by them.
Other properties considered important are the cold
orushing strength (3000 lb.sq.in. minimum), refract=-
oriness under load (28 lb.sq.im.) over 16000C fail
point and bulk density. In addition the firm have de-
veloggd_an’after-contraqtion test (4 hrs. at 1750°C or
3180°F), A good brick should only show 1,0 to 1.5%
shrinkage. More recently thermal shock tests have

been carried out on bricks used in the shrinkage test.
Each brick shows 70 reversals using Turkish Chrome but
only 5 - 10 reversals using Balkan chrome due to in.
trification during the pre-heat. All tests are carried
out by D.I.N. methods. The management are satisfied
with thelr Radex E product as made by them before the .
war., The.fused magnesia product which was & sub- .
stitute owing to the shortage of chrome proved not so0
good and was more expensive., A complete roof trial on
an open-hearth furnace with Radex B has given a life up
to date of 850 charges and is still on.

VI ] Summa 2 .

The quarry 1s in poor oondition|and,unde;groupd-
mining is soon -to be attempted. The clinker and brick
- plant is in excellent condition and the machinery is

comparatively modern. Both in the quarry and in the
brick plant ghe output per man hour is exeeedingly
low. The products made by this company are high grade
and are recognised as such throughout the world, The
plant has not suffered from bomb damage and as.soon
as materials (coal and chrope ore) are available the
plant can start production. ‘

. Phe drawings shown in Plates 2, 3, L and 5 were
~ obtained to show details of basis open-hearth furnmce .’
- roof construction as recommended by this concern.
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"rhé*Aﬁéir erioan Magnesite OOmpa
The Heraklith Plant'.,‘ ny,
Ferndorf, :

Te Personnel Interviewed.
———r

- Mr, R,_ Nechwatal N
‘Mr. K.F, von Kahler
Mr. G. Jaok (Provisional Manager)

'lI;. Prodnots and Gapacitx

“_'III. Flow Sheet.» }

,lo-ftaaged-e 157 excelsiorfooating,pressingastandard
1y lengths shavings chamber . bands : lengths ‘
: agitated in. oven v

‘Maghesium ""'Caustio't'""
sulphate Magnesite
a FPowder,

‘IV. General Desoription of the Procdssi
A, Raw Materialso |

7'lQ, Prepared Fxoelsior from wood.-f
2, Caustioc Magnesite. . . ‘
3. 15° Baume Magnesium sulphate solution.

- B Preparation of Batch,

: The: wood shavings are prepared by outting 15 1noh
logs longltudinally 3/16 inch in width and 1/32 inch '
in thiokness. The shavings are conveyed through a bath-.
of 15° Baume’ magnesium sulphate solution and are’picked
- up with a fork drag angle conveyor so .that exoess liquid
_-drains through and back into the tank., The wettsd _
shavings are delivered into the top of a special®shak-
ing tower where powdered caustic magnesia Is sprihkled.
‘over the wet shavings ooating them uniformly, The ooat-
‘ed shavings are'delivered from the bottom of the tower .
to- forming ‘belts eo arranged to 1eld Q. hnard either
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1, 2 or'3 inches thick,
- -long,.: The belts carry the pressed-
*vathroughvaﬂheatinfv unnel .at- 3009 -4 -
' though the mater does not. attain this temperature.
| ,.The heating period lasts 15 minut fter -the
———Igaves-the—belts—it—is-automatieally-cut-into-79—inek

lengths .by a oiroular saw, (=] pleces are -
. reclaimed by cementin two togettier with ‘an oxy- . -
~gulphate cement. ‘The oharge consists-of the following

100 1b. wood, 30 1b. magnesium’ sulphate  (anhydrous) -

200 1bs of caustic magnesite, - The magnesium sulphate

" 'is dissolved to give”a;159r3aum9Jgolutipq.»-~

. A gheet is attached desoribing the properties
of the produet, S AR .

V. Summary. ‘ o v o
7 rhe plant is ‘in excellent condition and is .
operating and is producing a product which satisfies
“the owner.. The design of the plant is modern and-the
produet would appear to have a considerable future.-

VI.- Pérsonnel of Investigating Teem.
“JoHe Ghéster °
"M, Douglas,
-MJF. Goudge.
G.R. Rigby.
F.L, Toy.
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Therma denductivitx;"
“1" Thiok, 0. h58 B T;U. per
_ 2h 0,229

3® e 0,153 .

Sound Absor tion

,coeffieient has a value of -.50 to -.70 1n.middle rangp of
' frequencies.

Noise reduction ceefticient -u55. to 1.80 aoanrding to thiok-
, ’ ness, .

Sound Insulation

~ 4" Heraklith - Plastered both sides) = 49 Deoibel
2" ¢ 20 " . (With roqf,fe;t”inperlinipg) o 58" °

P;fStendefd:Dimeneiens;v, =

Stan&ard sm 79 x 19 3/1.-' ‘s Approx. 10. 3/1; Bq.ft.

;Thicknees 3/8n ,,5/gn ; 10 l 3/8" ';2“.;23~~‘

Welght per . o2 16.5, 25.5
- square mater : ’
in leo ‘




VGitsohe Magnesitwerke
Veitsoh ‘near . Mitterdorf Austr a
v1siternmei9a 5

i".' Personnel Interviewed.“ e

. Mr, ¥, Hosohkara: (Managing Director sinoe 192J-)r*' :
" Dry ¥, Czedih-Bysenberg (Chief Chemist) T
. Mr, V. Richter (Assistant Juarry Manager)

- Mr. Ko Blowski - (Teonn.ioal Assistant). A

II. Products and Oaaoit.,

l. Deadburnt clinker.

2. Magnesite Briok,

‘3. Special Magnesite Briok (Alumina addition)
N TR Ghrome-magneaito Briok., - -

Production. L 2937. .

" Clinker = - 3 050 tons per month.
“Brioks - ;300 "o

III. Elow Sheets for anh Prodnot.
Flow Shoet for clinker.
Q,uarry
a-8- inon Magnesite .
Btook B‘eed for Shatt Kilns
Shaft‘Kilns

crusher

Soreens
1 2 L

Drn.m

.Dieaard (10- ) a clinker (88-90%)
6"8% Silioa o - ‘ 1.5"20 %
‘3 Ferrio Oxide - -
- »16% Oaloium Oxide. . 2.0-2,7%
60-65% Magnesite : 86.0-86.7%
o, 5-0.8% Alumina . o - 045-0.8%




Flow Sheet for Brick, -

slzed magnetically concentrated clinker."“ ;

Pan mills - Soreens 1n closed oiroult
Einlch Mixar Magesium sulphate - soln
‘Presses - BEEETE -
Driers |
‘&
Ghamh?f Kilns
Brick Stores,

lV. General Desoription of Prooess.

AAQ Raw Materials.

(l) The Magnesite Quarrz.

The rook 13 very ocoarse gralned magnesite forme -
ing the entire top of the mountain to a depth of 1000
feet, The lmpurities consist of veins of white quartz,
velns of white coarse grained dolomite and small in- -
olusions of grey schist (graphitic), -The yield of usable
magnesite (4~8 inches) amounts to 254 of the total mat-
erial quarried, Conventional quarrying and transport=-
ation is practised. Only one grade of stone is quarried
- for brick, All the stone is tipped into stock and has
to be hand loaded into skips for charging into the Shaft .
Kilns, Before the war they quarried a second quality
_ magnesite with up to 104 lime for furnace fettling.,
‘BEstimated reserves at present rate 50.years. There are
two batteries of Shaft Kilns, four on the old side and
five on the new side., All these kilns were originally
fired with coal using external fireboxes, Three of the
battery of four have been converted to gas firing and = -
‘are ready to go into produotion, the fourth being ready
for conversion., The capacity of the coal fired Shaft
Kilns 18°16 tons per 2i hours and the ocapacity of the
.gas fired kilns is estimated at 30 tons per 2h houra. ‘

Bketohes of both types are shown in Plate I.
Ultlmately it 1s proposed to convert seven kilns to. gas
firing, slx to be 1n operation at one time. .

(2) Coal Flred Kllns. '

Thuse are 40 feet high and 6 foet 6 1nchea.1n-
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'in dlemeter They use two fireboxes only, ' The-clinker -
is withdrawn by.hand every four hours, ' The estimated s -

" purning temperature is 15000C (2730°F) and the coal .

" “consumption 35% on the olinker basis,’ A blast pressure -

of 1 1b, per s8q. inch is employed in two Streams, one -
he fireboxes and the other above the grate and

below the stack. The exit gas temperature is 200-3007C

(390-570°F), A magnesite brieck lining is used inm the

burning zone and the remainder fire-brick. -No steel

shell is used. The lining life is-3 years. .

~ .- . (3) Gas Fired Kilns,

—————— N at S —

* These are 52 feet high and 8 feet in diameter.
They use.two burners only, the producer being blown in
at a pressure of 1 lb. per sq. inch and a temperature -of
1009C™ (2120F ) , ' - ‘ S

(b)~‘Rotarleilh.~

: In 1922 a rotary kiln 200 feet long was installed -
but much trouble was experienced with balling up and :
ringing. TFurther, the product was considered inferior
2;nshgft kiln material and rotary practice was discon-
ued, : ' v . o

(5) MéggéﬁioTSEpafation. R .7:,““,. 
S - The pfoduct'fiom the ‘shaft kiiﬁsris soreenéd*andgﬁ.
the .oversize 1s ground in olosed cirouit. = The graded

products are-put over magnetic separators, grading.beingif

' : o 88-90% of the olink-"
ér 1s magnetio and 10-12% of non-magnetic materlal is:. .-
rejeoted, Magnetic separation is not applicable to- low .

. epsential for efficient separation,

" irom material or a rotary kiln product, The rock-in- .. -

this quarry lends 1tself particularly to this method
of treatment. : o o . w

B. Preparation of Batoh. ., R ST
: For briock production the material is ground to
" guitable grain sizes using four edge runner mills and ' -
a Mexicon roll mill to produce: the fines. . Material from
- the pan mills is screened -to pass 0,08 ‘inoches the over=
- glze being returned”’to.the mill,. It is then soreened.
‘and stored in bunkers. The various sizes are welghed.

-

“7‘on peale cars and mixed in en Eirioh mixer with 1 ;ofﬁji7’

dry Magnesium Sulphate and encugh 300 Baumé: solutlon
'of Magnesium Sulphate to yield.3% of water in the tem= °
_ pered batch. ‘This"adda'approximately anaanit;qpal,z%;L‘

REE .,;f?Sl;*LT‘ fj:f‘i‘ :




ot Maé,neslum Sulphate. The management olaim that the
" Masneaium Sulphate combines with free-lime: to ‘give
gypsum and with masnesia to glve gr‘an atrength. i

0. Moulding énd. Pneaslgg.f, ’

o - Phere . are seven: hydraulic ‘presses of varlous
: »_.slzes ‘but all exerting a pressure. of-:15;, 000" lbs per: sq.

inch. The output is 300 briocks per ‘hour per press em- ' ..

ploylng 4, men ‘and 2 women, -The mix is welghed into!the "
moulds, ‘Chilled white iron is used for liner- plates T
. and. ordinary carbon steel. ror top and bottom plates.

Do Drz;ng. . . ,' .

. The bricks: are set on rack pallettes in a ‘room G-
. bove the kilns, . A temperature. of -30°C (860F) is em~ .-
‘ployed. Dr,ying time is calculated at l day for eaoh
2 pounds (per brick), -

B, Piring

They uge" conventional Mendheim kilne burning to

_a maximum temperature’ of 16000-170000 " (2910-3090°F). .

" The coal consumption is 32-35%, a mizture of 80% blaok'.
coal and 20% lignite belng used. ' The ‘soaking period: at
top temperature is '10-12 nours and-the firing time.is

50 hours, The bricks afe set’ 14~15 high and rejects. .

‘are 8% of whioh 6% are-used internally. Megnesite. brioks
- are used to kinhe the. rloor and walls of the: klln, the
roof being:of Ankrom, .

: V. cog_position, Properties and’ charactex:lstios.

’ ‘The gradings used ror ths speolal bricka are aa
follows i~

. B ' : ch,rome Ore (504\ Mo
Ankrom O, 16-0 08 inchee |

n""’"
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A nature of the rock and the burning method make. magnetio
separation ‘practicable, particularly with the good |

“plant ‘available. The shaft kilns are not ‘modern 4n - ‘
_design, Although they are being .re-designed for gas
firing the new design does not approach modern prac-.
tice, . The brick plant does not contain modern. equip-

ment, the number of MAR Hours per unit—being-excep=
tionally high,  An analysis of the total, labour: employed

is worthy of re@ord“ahd is as: follows t-
VJomen : Production.

Quarry. . 288 T - 1, 500 Eone er month

"Shaft Kilns 789 e 7:3,500-

Magnetic Separators © 10 - 18 3 050 L " )
Brlokworks. _ ' - b5 1,300 " Lo LD

‘Maintenance and * .- L ' I
General I.ahour S.339 _2@_ ‘

Total ' _22 .
. VIf. Permeﬁf‘:nvestigating Team.

~ JJHs Chesters, -
" «..Ms Douglas,
M.F. Goudge.
'GOR_. Rigby.
G.E., Sell.
B F'G'Iu “Toy.
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| Stéhaéidlzétioqibf”Mégnesiﬁe~Briékgﬁnd7speo
- _Briok for 0 en-Hearth Furnaces

L

08 of he Bteelworks Oomilttes of tho Gormam

.. - Iron and Steel Institube,

v - 'Thig-work is’ a continuation of the standardization
. of refraotories for uge in the open hearth furnace ‘and _ :
“+ pupplements. that of the 8ilica brick, It has been carrfed . -
- .oub by the ‘collaboration of experts from the steel indus- =
' gttryuandyrefraotonies manufacturers. - One objestive has
‘been’ to inorease the outpub of. the refractories industry
by reducing the number of shapes end sizes which are to be
- made.in the future. ' T ’

-~ .~ --Because both silloa and basio brick:are used in . -
these furnaces the standardization of brick made of both
materials should be the same. as far as is possible, - At-.
_tention‘was;direoted’to”differenceS'ig methods  of manu~- .
_facture, of laying the brick and the special shapes that
are required-for different parts of the furnace. R

. The pesult of this work is'presented ln Blatt 1 to
3.»7Thdsefstandards"have:as~thdir-basis experience. galned.
from operations 1in many furnaces of varlous sizes and -
over a period of years. Furthermore the shapes are de=

* signed so-‘that- they can be made by the_ hydraulic. press.
and no hend made pleces are to be made,:. . @ - - Lo

. . The standard bricks are 9.8".x L.9" X 2,56" of

... DIN.1081 oode No.,Z‘fspuring«thbftransition?period?only

" are the bricks of code No;'11(9;0"*x~u;5ﬂ;xf2.56v),to‘; S
be used. and only when it can be prowed that the latter .can
be made 'at lower. cost. - LT T

- .. ‘the-number of standard briock may appear tobe-.
large but on the other hand only one basic dimension for
. each shape has been used, This reduces the total numbes
of basio dimensions to twenty. :A:mold box made for one
. basic series oan be used for arsh briock having different
_angles by ohanging the press plates to obtain the de="

sired angle. G e e .
. - 'The oode numbers werd based on the DIN 1082 stan
dards or those for silica brick and new code- numbers .-
‘have been assigned only to new shapes.: The first letter .
of the code indicates the § dius (meters) of the arch:
. apd the ‘second the order ol the. thickness of the arch.

: -‘98 -‘_ s




Experienoe has shown that for magnesite axohes
it is better ‘t0- use keys rather than wedges. The
- wedges shown in Blatt 1 may be used for the end of
the arch and.only in’ exoeptional oircumstanoes for .
m‘——~—~———-~—other~portione~of—the~roof.

A survey of large numher or open hearth. furn-
-aces shows that even from the smallest to the 120 ton -
" furnaces can be built, with arohes of 13.1, 16. h anﬁ
19.7 feet 1n diameter.

Inclined air shafts and highly inolined hearth
arches will require chipping of keys Q21, 22, hl, h2
and 43 (Blatt No.l).

The arches for the port'ring of ool- gas furnaces

.are to be buils with [ radius of 6 5 feet using briok
QZl and 22,

‘ The various keys oan be used for ‘the usual aroh
construction or as: brick between ribs.  The 11,8" '(300mm)
keys have proved .adequate for. the horizontal arch where~.
asifog the inolined arch the lh ™ or:17. 7" may be re-
quired, . .

Beoause the density”of magnesite ‘brick is higher
“than that of silica the effeots of the increased weight
and pressures must be taken into account by bullding ..
reinforcement ribs to increase the stabilitys A good
method of construction is to suspend or hang two ribd
bricks and then four courses-of regular brick,  The ribs-
are 7,9" longer than the other brick. When the arch
_becomes thin, insert brick (Blatt 3) may be placed be=-
" tween .the slightly wedge shaped rib. tirick 40 extend the
life of the arch. -The L dimension of. these insert
brioks has not been Sstandardized.:

II Skew Briok.
e

One skew has (Blatt 2):been’ tandardized for use
in the whole upper structure:of t furnace; - Skews 11,8"
(rather than 10,2%) may be- made: 1f:no dlfrioulties are
enoountered-'

. Bkews’ for the ba@k wall and th iinolined air tlue
are made without tongue and ‘groove but ‘it is permissible.
ouse them for the ‘front wall construstion. A motch'
of 1,2% x 2,4% is’ ‘provided- g the back of these skews
- for- the purpose of fitting over: platas attached to the




""skew back of the furnace.

- -Even when using thelchrome'-/-magnesite,.‘whioh are -
sensitive to temperature changes it is not-necessary . .’
_to use a complicated ddor arch.. A plate suspended from
_the furnace steel work should be provided for the skew , 3
~rest—against—and-the—tower—portion-of-the-skew————
should be provided with a water cooling device. If . .
a protecting arch is to be used it should also be given

water oooling at the skews. ' - o
e III. ‘Front Well Brfck,

~ 'The door columns and side walls of basie brick
. should be well construated with broken joints and little
- or po chipping of the- brick should be necessary. “Con~
gequel he shapes V2B and V2L in Bla 2 have been’
.. provided, " The walls and columns should be inoclined -
-150 to 200 and for this purpose the shapes 2G and 28BS _
of Blatt 1 are to be used in starting their construction,

IV. Vertical Flues.

- The flues for producer ‘and mixed gas furnaces
can be built mainly with standard brieck but cold gas -. .
.furndces require keys. . Construction requiring &-double
tapered key brick should be avoided and no standards -
have been set up for these, -~~~ U
V. Gas Flues, Slag Pookets
- _and Checker Chambers.

. _Thé‘érohes‘uéed in these areas of the;furhade can. -
be built with DIN 1082 standards. In order to provide -
__shapes for circles of smaller diameter the basic shapes.
(Blatt 1) gere ohanged to conform to an average taper of

S

.. phe arches of the- checker chamber are to be bullt
with the 9.9" x 9.9" wedges of Blatt 3- (LG geries). The
‘various chambers may be bullt with whole, half or double
brick of a combination of these. The speclal bricks 28
(Blatt 1) areé -for. the-bottom of the flue construgtion.
A special tap hole shape 2H50 (Blatt 3) for a radius of
LO" is provided and by combining various arch-brick all

the desired diameters of circles can be pbtained. . -

‘ . Brioks smaller than theé basic shape 2 were used .-
_in recent years with great success for constructing flues
1In producer 'gas fired open hedrth furndces, Only the
‘width of these varles whereas the taper remains.constant
‘and consequently no additional shapes are needed. ;

S L =100 = B




-Bpecial: wedges .are- pnovided in--Blatt. 1;forw:c'he“;i‘_._ g
burner opening of the "Maerz" furnaoe. - R

‘ Two sxews, Wkl and W2 of Blatt 3 ror chamber
arohes,.were choseén from the miltitude available. When

wedges 2G and 4G are uged In combination with these,

”___“.;_m,_gggg~g of any desired ‘rige oan'be bullts " -

: The end skew WL was' designed for u§e in-the air
‘flues in ‘contrast with the Wkl and sz skews as standard-
ized for 31lica linings. . o o -
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" Blatt 8.

8. Vorderwandsteine: - ;

Bei der Zustellung von Tirpfeilern kann bei basischen
Baustoffen ‘auf die Verwendung von gutpassenden Form-’
steinen und entsprechend abgerundeten & einen wegen der’
schwicrigen und zeitraubenden Behauarbeit dieser Steine
nicht verzichtet werden, weshalb gegeniiber den Siliksstein--
formen ‘meue Abmessungen vorgesehen wurden. Zur

" Erreichung guter Haltbarkeiten ist beim Einbau dieser

" Steino auf -einen mbglichst guten Verband aller Stein-

"Kammern bel Kaltgasfen:

‘tLu!utlgo m

scharen ntereinander grofte Aufmerksamkeit erforderlich.

. Bei der Anordnung von Tilrbogen sind cbenfalls zur. Aus-

schaltung der Bebauarbeit die Widerlagersteine potwendig,
dio auf Blatt 2 dargestellt sind. Es empliehlt sich, die Tir-
pleller gleich den Gbrigen Seitenwinden des Herdraumes

 nicht waagerecht, sondern mit einer Neigung von 46 bis 20°

auszifihren. Fir den Uebergang der waagerechten Scharen

< des esitherdea zu den geneigt verlegten Steinscharen
~der gzﬁer’- und Ril
‘keilo'd 8, 8 8 oder 2

sollen. zWeckmiBig die Spitz-
wendet werden.

*+ 4, Bonkréchte Luftziige und Tragkrénzo der

bel dén Generatorgns- und lﬁsehguMen‘ dio
groBten Tell ans Normalsteinen hergestellt
Trompate bel -

Walirend
werden, findet fir dio Lultzugwand hnd dio

" den Ealtgaatfen der Querwdlber, der fir die Hauptgewdlbe  lage

vorgeschen fat, Verwendung; falls die Luftziige oder-die

“Trompoten mit Halbmessern. hergestellt werden, Werden sum

“gewdlbe:

 riicksichtigung eincs mittleren KeilmaBes von~

l‘dobpell;elllg't‘ Wolber als Tragkrinze ben

" diese doppelkeiligen Wolber -sind keine Nermurgin

!

gesehen, do sie_nach den Frforder

verschieden hergestellt werden 1 :
scheint jedoch, auf Vermauerung in Radien zu
ziehten. Anzustreben st, die Luftzugtrompeten-Sviten

[ ~~Von tmten her-gerade aufznmanerni-soweit-miglichesind—
eelic-AViinde-auf~die-Kamnicrseitenwinde-aufzusctze -

b, Gaszugs, Sehlackénkamnier und Kawmer- ‘
" Fiir dieso- vorsehiedenen - Gewilbe_kinnen folgemle Ge-”
wilbearten Anwendung fitiden: .

1. Halbkreisgewdlbe,
2;.Stichgewblbe, . .
3. Korbbogengewdlbe. . -
Um zu den bestehenden D
nene Wolber hinzuzunelmen, wurden die genermten
auch fiir die Siemens-Martin-Oefen t. 8
den Ganz- und Halbwitbern die Keiligheit zun Mauetn -
von klcinen Halbmessern nicht ausreicht, wurde unter Bee

ormen 1082 nicht noch
Wilber

b .
=W

die Grundform 2 nm die entsprechenden Keiligheiten er-

* weitert. Fiir dio Kammergewdlbe wurde die Grumdforur 4,

"d. b. deor 250 X 250cr Steln goschaffen,. Gaszng-, Schlacken-
kammer- und Kammergewdibe kinnen in Halb-, Ganz-,
Ganz- -+ Halb- und als Doppelgewilbe hergestellt werden,
Fiir die Gaszugsohlen wurde der Spitzheil 2 § mit viner
Neigung von 16° geschaffen, Die Wolber fiir die Zu-
stellung von schrigen Gasziigen wurden gleich den Silika-
steinformaten gewallt, Lediglich fir dic aweckmiiliige Aus-
fiihrung “der AbstichbIfnung isy noch -cvine  weitere- Form ..
W2 H 50" entsprechend cinem Halmesser von 103 mm
erforderlich. Durch die Kombination dieser Halbwalber
kann somit jedo Abstichdlfnung it mehreren iiberein-
andergelegten Halbwolberscharen ansgefiihrt werden, Fiirt

die Zustellung ton schrigen Uaszigen von genvrators

gasgefeuerten Siemens-Martin-Ocfen witrden in den letzten
Jahren mit béstem Erfolg Halbwéller der Grundform 2,
jedoch ' mit kleineren - Steinstirken angewendet, " wesd
helb auch fir dicse Zustellungsweize inheitliche 'Ab~
messungen festgelegt wurden. Da ulle dicse angefithrté
Halbwélber in der Grundform 2 hergestellt werden kén’né;i}
wobet bei gleichbleibender Keiligheit ‘lediglich die Stiipe
stirken verechicden sind, ergeben divse Steinformen keine
zusitaliche Erhohung der Steinformenzabl, Fiir Brenners
kopte von Ocfen nach Banart Mavrz xind sehlieBlick
noch Sonder-Ganzwélber GG und G 9 vorgrschen worden
(Blatt 1). . . S
Aus der Viclzahl der bisher angewendeten Widerlager-
steine fir Kammergewdlbe wurden nach cingehender Prii-
fung zwei Widerlagersteine fiir Kammergewdlbe ausgewdhlt;
Widerlagerstein WK 4 filr Stichgewblbe fir 13% Stich
und 60° Zentriwinkel, WK 2 fidr Widerlager mit 20 % Stich
und 87¢ Zentriwinkel, wobei es moglich ist, durch Ver-
wendung entsprechender4 G- oder  G-Wélber auch Gewdlbe
mit enupyxbend andcren Stichen und Zentriwinkel her-
~gustellen,’AuBer diesen Widerlagersteinen wiirde noch der

Widorlagerstein WL geschaffen, der fir Luftzugsgowblbe

- verwendet werden eoll, Die Notwendigkeit dieses Widet-

lagors ist dadurch gegeben, daB die Widerlagerformate WK1,
und WK 2 fast ausschlieBlich fiir Kammergewdlbe in Silika
und nicht fiirbasiache Lultzugsgewdlbe gewBblt wordensind,
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" Rechnung getragen werden muB. Als cing zweckmiiBigo
Ausliihrung hat sich 2. B. die Hiingegewdlbe-Bauweiso
ergeben, * bei der jo vier Scharen Furchensteine und je
awei  Scharen’ Versteifungsrippen abwechselnd verlegt
worden- uRd alle Versteifumpsrippen zur Beibehaltung -
der Gewdluefornt als Hingesteine ausgebildet sind, Da div
Hingerippensteine 200 mm_hoher sind als dio dazwischen-
liegenden 300 mm hoheri Furchensteino und- die Hinge- -
rippensteine im vorschauenden Teil cine schwacho Keilig-,
keit aufiweisen, so konnen bei entsprechiendem Verschlei
des Herdgewdlbes, und zwar wiihrend des Betriches, zwischen
dicsonl'langerippensteinen~sogenanntcNachsetuteina
cingesetzt werden, die Cine cinfache Verstirkung des Go-
wilbes und somit cine Weiterfiihrung des Ofens gewéhr-
leisten (Blatt 3).
. noch erwihnt, daB die Stirke1 und dio Ausbildung zur Auf-
- hiingung dieser Steino den Erzeugerfirmen tiberlassen bleibt.
2. Widerlagersteine: C .
Fiir den ganzen Oberofen, d. h. Haupt-, Schrig- und -
Luftzugsgewolbe, ist nur ein Widerlagerstein. vorgesehen.
Wenn die Herstellung dicser Steino mit der Abmessung
a == 300 mm keine Schwierigkeit bereitet, ®o kénnen auch
_dieso Steine verwendet worden. Wiihrend dic Widerlager-
steine fiir die Riickwand, das Schrig- und. Luftzugrgewdlbo
_ohne Feder und Nut hergestellt werden, kénnen dio Wider-
‘lagersteino fiir die Vorderwand Nut und Feder.: crhalten.
Sowohi fiir die Vorderwand “als-auch-fiir -dio - Riickwand
konnen die Widerlager mit eincr Aussparung von 30 X 60 mm
verschen sein, ' :

i

Zur Bomessung der Hangorippensteino sci  geformt sind, dab sie den Widerlagersteinen und som
Gowolbo sine sichero’ Einspannung und ein sicheres ‘Auf-"

-Feuerfeste Baustoffe
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Dic Herstellung des Widerlagers als scheitrechten Bogen
iiber den Tiiren machto in der bisherigen Form in der Her-
stellung wegen der komplizicrten Formarbeit und der groDen

Stiickgewichte crheblicho - S¥hwicrigkeiten, Aus “diesem
Grunde sind Tiirbogensteine in der Form von scheitrechten
Gowblben nicht mehr vorgeschen, da cs sich bisher besonders

bei den Chrommagnesitsteinen erwlosen hat, daB man-gelbst .

bei dicsen empfindlichen Steinen: ohne dicso komplizierten
Tiirbogonsteino gut auskommt, in dem man - das Gowolby
gegen die normalen Widerlager wolbt, ‘Be dieser- Al
rung sind bei dem auftretenden Gowdlbedruck entsprec

stark bemesseno StahlguBwiderlagerplatten, und zwar &6~
wohl an der Vorder- als auch an der Riickwand, c;[prdcflii-h. o

dio zweckmaBig an der Ofenarmatur aufgehingt und 80

liegen ermbglichen, Durch Feder und Nut istGewihr
gegeben, daB der Widerlagerstein —auch wenn of sprin
nicht herabfallen kann, Als zweckmiBig hat .cs ich er-

wicsen, liber den Tiiren dio Unterkante der Widerlagersteino .
durch Kiihlvorrichtung zu schiitzen,. Neben dor Ausfihrung, -
dio Wasscrk(ihlung in dem FormguBstiick der Widerlager- -

platten einzuformen, .bat sich als besonders zwockmiiBig
erwicsen, den Kiihirabmen mit ciner entsprechend ausge-
bildeten Nase zu verschen, Werden zum Schutzo des Ge-

" wilbics nahe der Vorderwand Tiizbogen vorgesehicn, 5o sind

dfe_ Tilrbogensteine ,T* cinzubauen und zur ‘wegentlichen

Erhobung der Haltbarkeit mit’ ihirer Unterfliichio auf “zwel

wassergekilblte' Tragrohre aufzulegen. T
v S

i
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Tr elation of

STANDARDIZATION OF THE SIZE AND SHAPE OF SILICA REFRACTOR-
; IES FOR USE IN THE OFEN-HEARTH FURNAGE. '

"Report No. 396 of the Steel-works Comnittee of the German
Iﬁggian? Steel Institute. ‘Published August, 1943 (2nd -
e on . . C e . . o N .

\
‘

e ‘The etandardization of" the size and shape of silica "
refraotories for use-in open-hearth furnaces was carried
out by a panel of experts selected from -the steelworks .
committee of this organization, the refractories industry
:ﬁdifurnace builders.~ Dr. -Ing. C, Krentser served as

airman o

This.work beoame ‘necessary because of demands on
the refraetories "industry for greater output brought about
by the higher war time production of steel and because of.
the inferior quality of the silica brick. An insufficient
supply of high grade quartzlte has caused the lowered

- quallty of the briok.

Chrome-Magnesite ‘brick are not available and ex-
,perimente have been started to. learn whether Magnesite
brick will withetand the conditions enoountered in open-
hearth roofs,

. . The standards which have been developed by this
group are sultable for the smallest and largest furnaces
of fixed or tilting design and when ueing coke oven,
producer or mixed gases, .

It is realized that the use of theee standafde ,
will require changes in practice in-many plants but proof
of their suitability han been  demonstrated.. :

When werking out these standards an attempt was
‘made. to eliminate very large hand molded shapes as well
as ‘very small brick, for example quarter brick, small.
angle wedges and smoh, - Insofar as possible the DIN 1082
was used as a basis for the work, . Although the 230 MM
(9.,05%). has been discarded ‘it may be necessary to use it
for sometime. Nevertheless it has been ordered that new
furnaces are. to be built only with the new 250 M¥ . (9. 8h")

brick, -

. Tables I- and II preseﬂt the etandarde for the etation~
T ary furnaces and No.. IIT thoee for the tilting furnaéee.

v




| . .The standardlzed wedge and key brick provide for
an arch having a radius of 5.5 M (18') and in widths -
from 4 to:7.M:(13! to 23')." The thickness may be 300,

975 of 450 MM (11,8, 14,8 or 17.7"). - The thin dimen= .
sion of the smaller size Wedges is 75 MM -(2.95") and .. -
of the Keys 120 MM (4.7"). An end brick, one and a -

half times the normal width, is included for use.in -
building arches with broken joints, The shapes EI to’

9 of .Table No. III are.for tilting furnaces. .’

..+ . _only one key is #ecommp@dedffdf oonstrudting air
flues, slag pookets and uptakes having a radius.of 1.5

The 300 MM (11.8") brick should be used fof plain
arches and between the ribs in ribbed arches, The rlbs
oan be either the 375 or 450 MM (14.8 or 17.7%) briock,
Ribbed arches can be expected to give 20% inoreased life
‘over the reghlar arch construction and. hot repairs can -be
made without shutdown. No special brick for use between the
ribs are to be manufactured, Mortar is to be used in lay-
ing the brick. . ' ' '

: - Plants using arches with a thiokness of less than
300 MM (11.8") may use the wedges of DIN No. 1082.<

. . ITI. Flues and Inolined Arches.
The main srches may be bullt of wedges and keys but
- only keys are sultable for inclined arches and air flues.
The ends of the keys are not to bé cut off but-are allowed
to melt off with a saving of labor. In the case of large
 tilting furnaces the inclined shapes with an angle of 350.
“as shown in Table No. III can be -used. e e
, LRSS S S .

 Arches laid with these standard wedges and keys.
have a rise -of 124, Keys of the patented Johann design’
may be useds L ' ’ ’
.~ III.. Special Skews.
. . Only one skew has been designed forvuse:infihe'oom-
- plete upper part of the furnage, This has a tongue and groove
for use in the front wall but is not s0 made for use in
the back wall. ~The tongue,and groove is of gemi-ciroular
. oross sections, . (See shapes WH1 and 2 of Table IL). - S
These skews have a reotangular noteh of 30 X 60'MM (1.18 x - -
.2.36") so as to fit over strips which can be welded or bolted
" ‘to the skew back member. - o L .

© ~.103 -




"overTdoor dpbnihgs'

"usingjskews?plaoed*against*a;pLate;suspended;froh the
upper steel work of the furnace and against the cool-.

ing frame:of the door. The:skéws"may,also,be;pnoteotedf "”'

by water cooling where they rest -on the door opening
plers, Special protection of the door arches 'is per-
—mitted-but-is-not-advisede—- e i

‘IV. - Front Wall Brick, .

_ The silica brick for the front walls are Nos, 1,
2 or 2L of Table No. I and champhered by the use of
shapes V1. or V2. of Table No.. II.. Rounded corners may .:
be had with a little chipping. C "

e

Inclined front walls are recommended to obtain
stability and wedges or skews may be used at the bottom.
of the wall to obtain slope of 120 to 150, - .

V. Vertical'Flugs.»

The flues in furnaces heated with producer and .
mixed gases. are to be built with standard brick but for
coke oven.gas heated furnaces Keys are used. .Alr flues
and uptakes if built. .with curves wlll require double
tapered wedges and these have not been standardlized.
Such ourved construction should be avoided.

VI. Arches for Gas Flues, Slag
' Pockets and Checker Chambers.

The various arches used in these portions of the
furnace can be built with the DIN 1082 standards. The
_taper for whole or half arches is not sufficient for
small diameters, consequently the basic shape 2 (Table
II) was‘ghanged making use of an average taper of . :
a=ba 65 o ' E o -
T

- Arches 1h the chembers are to be built with our
newly designed standard wedge brick of series 26,4
or 2y in Table No. II. . o e

The arch for the gas flue. cad be started with the
special taper or skew brick,lB;on:gS’ofuTable-Nong;and:

these have an angle of 15% ' . . ,

" . Two end akcews ‘for -ohamberg were ohosen from the
large mumber available, These are WKL and 2 (Table No.
II) and are to be used with arches of lB%zand 20% rise .




R

respectively. Also by using wedges : and hg against
ghzlskews arches of other degrees of rise can be .
uilt,

VII. Cheoker Brick.

Important oonsideratlons for the cheoker work are-
Free passage in the vertical flues
- Prevention of slagging . . ‘
Equalized conditions over. the whole area
.Top_brick of larger size than the lower-- v
80 that material may fall through the
channels without blocking the passage.

It is recommended tHat the standard briock be used
as much as possible although special shapes and honey—
comb (LUNGEN) checkers are permissible.

The standard ohecker brick are Kl, 2 and 3 of
Table No. II and brick! 'Nos., 1 and 2 of Table No. I.
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L tich und 60° Zentriwinkel, WK 2 filr Widedager
;o mit 209, Stichi und 8* Zentriwinkel, wobel es mOglich- -
*-ist,.durch Verwendung entsprechender’ 4- oder 2-G-
- Watber auch Gewilbe
8 ——und"Zentriwinkeln-herzustell

* VIL Gittersteine.
‘Die- Erfahrungen haben gezeigt, da8 filr die Aus- -
bildung der Gitterwerke meist folgende Faktoren -aus-
. schlaggebend sind: o . -
..a) Freier Durchgang der senkrechten Kandle, . .
b) Verhinderung der Verschlackung. . o
¢) Gleichmigige Beaufschlagung des gesamten
terwerkes. T
d) Die oberen-Steine missen so viel starker sein, da0j
Staub und abgeschmolzene Steinmassen durch sie
hindurchfallen, ohne sich auf ‘den unteren Stein
festzusetzen, L

~ 43% Stich

Fan

Git-

suerfeste Baustoffe -

Siemens-Martinr?

Farmale der Stikesteing fur

mit entsprechend anderen Stichen

m&m 4
*. den nachfolgenden

" aufgefihrten K 1+, .
- malsteln 1 oder 2.vorgesehen. . Die Linge der Kniippel -

- Speglalsteine sowie dié Langen-Webensteine blelbea
erhalten, um Oefen mit zu ol Kammem ent-
;prechendgausgmem,m;m ‘Es wird aber allen
Stahlwerken dringend tmipfohlen, den’ Verbrauch.an- .
dersteinen tun ichst elnzustellen und sich mit .
festgelegten Knappeln oder Normal-

‘steinen -zu behelfen; da die Lelstungen, der |

Industrie in diesen Steinen rd, 20mal 50 groB sind wie
bel den schwlerig herstellbaren Soridersteinen. -

" Fdr die. iormale Ausgitterung sind die in' der. Liste’
K 2- und K 3-Steine und der Nor-

wurde mit 320 mm- .E$ wird empfohlen, die .
Kammertragsteine dreifach zi - teilen und . mit
Widerlagern: auszuriisten.. Von einer Vereinheitlichung
dieser Steine ist wegen der unterschiedlichen Ofen-
abmessungen abgesehen. . Die dreigeteilte Form er-
moglicht aber das Auswechseln der-Tragersteine ohne

wesniichen Bruch

™

e T
Soiiii|
[ 2 [ralos |- |2 .

ol

Anfange - oder
aardslain for
Rragewdive ynd
JuPivgrinde




-+ German Iron and Steel Institute.,. -~ ' -

.~ Published August 1943.

’
'

©ower o mpgpurposeof this work in standardizing pouring oo
pit refractories was essentially to provide.a higher out-

put ‘'of their manufacture by redueing the number of sizes - .-

‘and shapes and to shift as far ds possible to machine - .

versus hand molding, - T . )

~_ The user may find it necessary to make changes in )
- . his practice which may not necessarily be advantageous.
A period of transition is to be allowed in changing over
to these standards. R S a

'I. Ladle Brick.

~ The lining is to be laid with the standard P4O - .
' brick of Blatt 12 which measures -9.4" x 4,9" x 1.6" and

- 1f thicker bricks are to be used the steandard size of

9,4 x4,9" 'x 2,6" is recommended. 'The bottom is to'be.
laid with the split No. 4O or Standard brick No. 65. The
‘bottom bricks for the lining are to be Bl (7.3" x 6,1" x

' 4,9") or B2 (8.3" x 7.3" x 6,1") and these may be laid .
flat or on edge. .The wall of the ladle maey be built with |
any one of .the bricks in the. range of thickness as follows:

3,5, L9n, 6,0, 7.4, 8,7 or 9.4".  The length of .
these bricks is 9.4", The diameter required may be ob=-
tained by selecting the required shapes according to the
tabulation given in Blatt 13 and the diameters provided
are between 51" and 122.", No radial bricks are.to be
manufactured even though these may have been used in the
past. The linings for basle converter steel ladles

should be rammed whenever possible.

’ - II. Lédle'Stéppers.ahd"sleéveé._; ‘
. '°. . The stopper rods are to be limited to two dia=
. meters, 1.6" and 1,97" end with a serew piteh.of 3,15" '
out .80 as to have 6-1/2 threads, These are shown in ' - =
dotail in'Blatt 5. - . .
. mhe ‘Elesves are to Liave hales of 1,80
' respectively: for the izes of ‘rolls. T

’




iiametors are hiIW, 579, 550, 6,08 and .70, AL oE T
the sleeves are to be 13" in length, These are shown =
‘_:in:Blatta3sand*details;oqwtheirvjéint;deSigpuin‘Blattﬁhrj-.‘

. .. The stoppers are”bf,the:samﬁ;butéidé;diéhétéihﬁé:‘
the .sleeves shown above, " They are to be made with grooves

only-(femals} 5o as not—to-be-damaged-in-shipment—Trhelr—
‘deslgn is such ‘as to provide ample mgterial below the.end
“of the thread. Details of the stoppers are shown in Blatt:
6 = 11 inclusive, L m e e
Phe nozzel insert bricks have been designed for

" five thicknesses of“ladle'bottoms;~that“is:h;8",~6.5",w755"5~-*

8.7" and 10", The inserts which are for installing from ;
below are shown in Blatt 4 and those to be inserted from

above in Blatt 16. :

 The nozzel brick design and their dimensions are
given in Blatt 15, 17 - 21 inclusive, Their identifi-
cation numbers are the samé as thosé~of the insert brick,
for example insert Ll is to accommodate nozzel 1lA. TFor
the purpose of limiting the number of nozzels their hole
or-bore has been limited to the following: '

’

For diameters of 0.63" to 0.86" in steps of 0.08"
n n " 0,99" to 2.36" in steps of 0.2" _
. om - 236" and up in steps of 0.4

_ The.nozzels 1, 2 6 and 7A are made with a core of
2,36" maximum, The head of the nozzel is inclined 109,
Blatt 18 - 21 show also the fit or seating of the stoppers.
As requested by the manufacturers the top of the nozzel
has been made flat,

ITT. Runner Brieck. . .- - .

The standardized runner bricks have outside dimen-

sions of L4.7", 5.7" and 6,1" with a bore of 2,6", 3.2"
and 3.5" respectively. Their length 1is either 10:6" or
13",  These are shown in Blatt 1 and deteils of their
joint in Blatt 2. The TRB series may be used as the
bottom piece. By various combinations of these briocks,
heights between 51" and 122" can be obtained. Standards
for center brick, outlets and other shapes for bottom
casting are in preparation. :
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" orenslation of

 STANDARDIZATION OF THE SIZE. AND SHAPE. oF TORIES FOR
e USE  IN. BLAST . FURNACES _AND. S =

i‘Réport'Nd.jzlifogithé Bléétffﬁnna66 é6mm1t£ée36f7£ha German
., 'Iron and Steel.Institute. Published September 1943, . -

S e e o o e e e e e

.. . Standardization of the.size and shape of refract= . .
ories has been parried out so as to .increase production -
and decrease the labor réquired, The consumer will bene-
fit from the standardization and reduction in the .number
of shapes by being able to stoock a smaller varlety of -
shapes. In order to achleve this the following must be
kept in mind, ' : o - K
. A. Advise the consumer and furnace designer
to avoid using shapes which are dlfficult
to make and those that are unnecessary.

- Eliminate shapes which aré‘too.heaiy..‘"
B >

Recommend the use of combinations of =
- ghapes for circles of different diameters
g0 that fewer shapes will suffice..

D. Make use of remmed material in.place of
shapes that have to be made,a5 speoia1¢_

Experts from the Blast Furnace Committee of: the.
v.d.E. and the refractories industry formed a panel under .
E. Rein, Bochum to standardize brick for the blast furnace: -
and stoves, Ih carrying out this work the committee kept
in mind the requirements of the furnace builder by includ-
ing in the series of standards, the ghapes .required for
various size and contours of these furnaces. '

. The developement of blast furnaces during recent
years in Germany shows that the welded steel shéll de-'
sign will become prevalent, The 1lining of this furnace
can best be carried out with brick having an &average -
weight of 22 lbs, Brick of this. size may be used also
for the strapped conventional design because the type
and quality of the refractory matefial governs the life
- rather then the size of the units. - Co

. Brick of the smaller dimensions will be beneficial -
for. the consumer and also for the maker because machine

=108 -..




D.
save labor and partioularly
Tl 1n.g l_varigty. IS Aniiuhimat

. . .. Because.an immediate change over -to the le
machine made shapes is not-possible there.is included
—in-the-1ist-of-standards-the-larger-shapes.-which. may.
' be used during the transition'period., . ..

.-The. exactness of the size and shape of the brick .
18 to be such that joints of 0,078" to 0.118":(5/64" -
1/7") oan be maintained. It is expected that the manu-
. Paoturers who are best able to make brick-to meet. these .
requirements will ‘instruct their competitors in this re-- -
- spect and special or patented methods of production may . -

be made publiec,

I. Material for the Lower Portion of
the Blast Furnace. ' S

. The coke-tar ramming mix for lining the lower ‘por-
‘tion (below the lintel)of the furnace has inoreased in .
- use in Germany and in 1943 1ts use was made compulsory.
This reduced the burden on the several mahufacturers  °

of ‘carbon blocks and now permits are required for the -
uge of these blooks or.those made of elay. .

©  The ramming processaﬁrovide§<a‘jointless lining
and one which prevents 'a break out. The mix consists of
low ash cole and a dehydrated tar.:

.. - - Below the rammed or block lining the foundation
is laid up with semi-acid or normal clay brick for a
thickness of 3 to 6 feet, and this foundation should be -

" such as to withstand the formation of a salamander. -A:
proteotive layer of olay brick of 9.8" thick is built
agalnst-the carbon material so as to avoid burning out
of the. carbon before the furnace is blown in for pro-
duotion, Standard brick, A, .C, E. or G of Table 2 may -
be used for this. o : :

4 . The brick work for the bottom should be.laid with
shapes which will form an inverted keyed flat arch. so as
‘to prevent loosening or rising of the bottom.

-+ . Bottom briek of large size are used:foi‘reaedne
of ‘safety and because the carbon blocks.can be made in
larger sizes than the clay, they are shown in Table No.I
in larger dimensions and weigh about 330 lbs.as compared
with 220 lbs, for olay shapes, 5 o

“ﬂi: ” ‘Fﬁrnaces up t0.23 feet in diamete? can be built
with the ‘elght shapes adopted. - A space-of L" is,left
| B . 109 - | |




_ between the lining and “the shell and is filled by ram-
- ming in carbon material. The height of each course of
.clay brick i1s°19,7" and the carbon block 23,6", The
surface of these being 19.7" x 7.9" and 25 64 x’ 11.8"

,reepeotively.‘,._

- IX.- Material for the Hearth, Bosh
and Finwall.

: . “Im the future only 10 types of briok as shown in.

Table No. 2 will be permitted, that is I, square and L .
. redial shapes as well as the two. smaller shapes 'J 'and K.
This means a very large reduction in- the present ‘large
number of shapes now in use, The thickness df these
shapes is 3.86" or a total thickness of 3. 9h" including
0.08" for- the Joint,

The cooling boxes are to be of. ‘the- standar§ height
of 7.7, the cooling plate.3.9". Allowing for a Joint
thickness of 0.2" this portion can be built without any
.special brick..

. - 1In the oonventional type of blast furnaee the
cooling boxes have flanges and the length of the brick
behind the flanges is then 1.38% shorter and 1.2" is-

allowed fdr the thickness of ‘the .flanges.

III. Large Shapes for the Hearth
-Bosh and Finwall. S

.+ . During the transition period the large ehapee of
Table No. 3 will be permitted, These- constitute three

‘groups of six: lots each and provide for a lining with- -

a radius. of 5.2, 7:9 or 15.7 feet. These shapes vary -

‘in weight between 6.6 and 15.4 I1bs, The brick for use:
between. the cooling boxes must be 1ndividually designed.

The large oarbon blooks for the bottom’ are not
atandardized. .

L iilfIV; 8tove ‘Brick fof Divieion Wall
. ‘ ___end the I.inin ol
The standard diameter for the etove lining is 22.9
feet but the brick of Table No. I, however an be. used
for diameters of 21,3, 21,9, 2k.6 and 26,2 feet.

Two sizee of ineula g refract ry brick are 1isted
and these may vary from 28 vo L5 1bs, -per. oubic b

' R <110 -




¥ os “wereused™ for’ he~shape
- of the stove but in the future a circular.design on
‘be.permitted. During the transition period_howeve‘ ‘he?/'
eliptical design.may be used. . i e _

. Brick ‘used n' making - connections to flues, ‘bustle -
.pipes~andnsuehware.notnstandardized.l.If_pnssihle_nselshnnld
‘be made of the wedges and skews of DIN 1082, - Supporting
brick for the checkers are not standard except when cast

iron columns are used. The brick for the floor are A to

G .of Table No.‘l.=

Ve Domé_of the Stove.

"8ix shapes are provided for oonstructing the dome,
these being shown in Table Wo. 5 along with the. two
designs of 1nsulating brick, . In addition four sizes of
arch brick are given and these are for the construction
of the checksr supporting arches. , “

VI. Stove Checker Brick.

Standardization of the oheckers is difficult because
of the dust content that may be present in the gas. The
thermal efficienoy of 85 = 95% is quite common however.

0f the fifty shapes in general Gse: only six groups
" have been selected for the standards as-are shown in -
Table No. 6. A proper balance must be maintained beée
tween heat storage and heat transfer of the checkers.
' The following four types of checker work are.listed:

L The use of retangular brick -and of
a thicker section (smaller openings) .
~.at the top of the checker work than
‘at the bottom. -

2. Multi-hole shapes with and without.
,horizontal‘cross.channels. :

5.< Tubular shapes.

v

Ao checker work with inserts or oore
_busters. - .

When partially cleaned gases are used the oheckers
of group one should be used and with cleaned gases those

of the remaining groups are suitable.
VII.,vrig Iron Ladles.

The standard briok used for steel worksrladles
- lll _ R

38-85090-400




. arql"to_ be used unless: 1t is of the -:a‘mméd",'ﬁyp'e.

o _ ) Miscellaneous, < - :
_.-'.It ;18 recommended-that-the-space between the ‘shell’
. -and 1ining of‘.the armored blast furnace ‘should not be -
“t1lled with Lloose material” t-with-a-mixture-of-i-part—
tar and 2 parts of fire clay grog ground to have a.par-..
tiocle size not ‘larger than 0.12" whioh-is ‘rammed into
place. This ramming material may be used - also around
.- . The spac¢e between the ghell -and ‘insulation-1in the . -
stoves may be filled with "TERRSTERCHAMOL® "as- recommeidéd .

in Stahl & Eisen, Volumn 62.(1942) p..210-211, This mass
remains plastic for some time and does nob skrink, . =

© .2 No agreement could be reached on the standardization
of. shapes for the tuyeres-and particularly how much of '
-the. lining should be rammed. | C o e
. ’Bastle pipes should be' lined as per DIN 340 as
shown ‘in Table No..7. The fire clay biick are to be
‘surrounded with: insulating brick. - IR
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.Hocholensulna 10r den Boden.
~*Mage-in-

g

650
650
650
650
650
650
650 | 300
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Zahlentafe! 3.
Groblormttige Steine fur Gestell, Rastuna bchacht.
{Werkstoff: Schnmoue.)

299 |250] 312,5 198 1600
308,512501 375 | 1981 1600
318,5} 2501 437,5| 198] 1600
198{ 1600

338 |250] 562,5) 198] 1600
525 | 347,5) 250{ 625 _| 198] 1600
282,5{ 250} 312,5} 198 2400
289 12501 375 | 198 2400
295,51 250| 437,5] 198] 2400
302 |250f 500 |198]2400
308,5| 250 562,51 398 2400

282,5{250] 625 | 198] 4800 | 66

Zahlentafel 'S. Winderhitzersteine fir dic kuppel
MaBe in mm.

0,7 bis 2,0
1,0 bis 2,8

Die Isoliersteine J 2 und J 3 napen ein Raumgewicht
von 0,45 bis 6,7 bzw. von 0,7 bis 1,3 kg/dm®.

3751 25 |1875 10,1
12501 25 1250, 6,7
o] Vot P Ree] ) Gee
2eichenl & B R|0 u--’ ¥
| | keit
265 {250{ 98 125 | 15 l2080 6,
254|250 | 98 [9125] 4 |7810' 6,2
Bemerkung: Bei bandagierten Hochdfen, die Kilhl-
kisten mit Flanschen haben, mnssen die hinter d:n Flanschen
liegenden Steine in dér Linge mm
fiihrt werden,'und zwar unter Belbehaltung des M:Besb Die

Steine J und K sind mit einem ¢inheitlichen Bogenradius - -
-~ von 4000 min auszufithren; die eingeschricbenen Radlen r

entsprechen den angegebenen Keiligkeiten.

Zahlentalel 4, -
Winderhitzersteine fiir Mante\ und Brennsthw«ht.
’ MaBe in mm.

Mantelsteine (Werkstqff: Schamotte)

Zei-
-
TN

Ml IJS 1252501 98.1 10. 3125 6,1
M3ls40]1301250] 98| 10 |3250] 6,3
lezso 2so|us 98] 10 |ms 5,9
M4}280]2701125] 98 | 10 |3375| 6.4

Mantelsteine (Werkstoff: Isoliersteine)

N\

Die Isoliersteine J haben ein Raumgewicht von 0,45 bis’
0,7 kg[dm' und die Steine J 1 cin Raumgcwlcht von
0,7 'bis ‘4,3 kg/dm®,

Brennschachtsteine(Werkstoff: Schlmotte)

143 | 109{ 250
177 | 143250
144 | 1131250
175 | 144 ) 250
14511161250
174 | 145 | 250 29 {1250) 7.5 i

Uebergangssteine Ywischen Brennschacht und Mantcl
sind von Fall zu Fall zu vcrelnbaren.

- Zahlentafel 7.
Steine fir die Ausmauerung von Heluwlndleltun&en. :
‘Ma0e in mm. " : :

wicht] ~
ke
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100-g bleaching-eart Ferrana

and' iod. !hé driod bleaching. earth s nimd with 800 g . mtivu%d _.mm
; 3 been prepared wilm eulfate by procipl
: 9500, Tho mixturd ic. msmm vith epprozice~ -

tely. 1400 oc of an agqusous sinc acotate (22g aizs cootate), Gricd at 1100, I%.

1 then saturated vith app. 1000 co chroalo oold solutica containieg 132g

t with o mmtm ot mmno eoid in 1200 co

_ mw«wtualmimmchiopmweahwammm
(!onorda) vith 608 end 40§ moisture, This 1o dlocolved dn FolH, It .

1s then precipitated by sdding nitric acid at o pH of 6,6-6.0 wmtil a SCaper=
ature of 50° 1s reachod, The slurry io filtered cnd tho filter orko 1o wached
with a small quantity of wator, The hydroxido io woried into o paste with
vater, filtered end vashed with water wmtil froo of alkald, ho caln 4o dried

© &t /2009, ground, and poptized vith epproximately 26 nitric celd. Tho pasto is .

.dsposited in layers on zatal pems, Gried cosmsubat, end . eut into cubes of 2-2. .

ca length, The cubss are dried olowly and caleimed at €00-6000, Tho cubdao

.. are washed with 5§ ¥Hz and recaleinsd, They arve. then esturated with an asvomiacal
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