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TECHNICAL. SPECIFICATIONS FOR. BRICKLAYING
" “AND GONSTRUCTION OF |
THE HUNG-CH'I COXE OVEN (DRAFT)

[This is a full-translaticn of an article sub-
mitted by the Capltal Construction Department, Ministry
of Metallurgical Industry, appearing in Yeh-chin Chlen- .-
ghe (Metaliurglcal Gonstruction), No 12, FPelping, 21

April 1959, pages 9wllv]~ v C oo

R

No 1. Thesé tcshnlesl gpsiifications are sulte
eble for the bricklaying and chnetruction of the Red
Flag (Hung=ch %) No 3 and Red ‘Flag No 2'coke ovense -
. No. 2, 'The bBricklaying of ‘the coke ovens should
be carried out according to- designe UL

No 3. The bricklaying of the oven structure may
only be carried out after its center line and founda-
tion elevatlon have been examlned and found to meet
gpecificatlons.

No 4. When the construction of the oven struc~
ture is carried out during the winter or ralny season; &
work shack should be set ub. The work shack should be
heated durlng wlater.

No 5. Refractory materlals meeting requirements
should be used in the bricklaying and construction of
coke cvens., Refrastory brick planks (p®i) should not
be used in the bricxlaying and construction of coke
ovens,

No 6. The mixed use of clay bricks and gilica
bricks is forbldden. a




No 7., The sorpticn of any moisture by refractory
bricks should be prevented, Evary ¢ffort should be made
to store special shapes of clay brick Used for the verti-
cal fiue section in the warehouse; otherwisé, measures to
prevent them from soﬂbiﬁg aty mois*ure should be adopted.

.~ Refractory clay bricks and silica bricks must be
stored in the warshouse. - :

No 8. During bricklay¢ng, a wooden harcmer is to
be used in putuiag the bricks ;n place. The usé of a
metal haumer ls forbidden. . ..

The processing of bricks [cutting or chipping]
after the brick sUructure has been lald 1s not allowed.

: No 9. The method of adhering and squeezlng the
mortar should be used in bricklayling. The jolnts between
bricks wust be completely filled and there should be no

empty gaps.

No 10, Before the actual laying of the coke oven,
repregentative brick layers of sections of complicated
structures should be pre~laid or dry-arranged.

If necessary, the arrangement of the layers of
bricks of the slanting flue duct area may be altered.

‘No 11. Speclal shapes for the vertical flue
should be selected on the basls of the longitudinal dimen-
sion of the cartonization chamber before the start of
conatruction. Bricks with different tolerances [bricks
of slightly larger or smaller sizes] should be placed in
gseparate plles and, during constructlon; larger and
smaller bricks shou;d be used together to guarantee an
evenness of the brick jolnts,
S 'T6 guarzntee that the slanting flue duct will be
‘in its correct position, standard bricks for the slanting
fiverduct seetion shou3d also ke examined or spot-checked.

‘No 12. For the laying of each section, a gulde
1ine should be used. -

No 13, The spacing of the brick Joints of the re-
fractory structure is to be examined wlth a thickness
gauge. The widih of the thickness gauge 1s 15 willl-
msters and its thickness 1s equal to the spacing of the
brick joints to be examined as specified under these spes-
cificatlions.




- No 14, .The specl?!

bricklaying is given 1n Table lo ’

Lot

. Table 1.

featiom of the fire clay used 1n

:Fire Clay Speoifications . 

Item
No

- Type of
*Brick -

. Fire Clay

Specifications
o and
. Requlrements =

1

2

3

" Glay brick

v;Red‘brigk

Silica brick .

1)

° f25
‘4-F1re'clay350% -

 Cement. .
S j,or slag. silicate ll

oFize olay

Low ‘femperature - .
silica flre clay

Fire clay for.
oven roof:

River sand .

For other secé

.. tlons, use 2.
parts fire clay

and 1 part ce-
. ment. .

<Surface of ovenff
. roofs : :

nbperétihg-tempep—‘u.

gture between

1,000 =~ 1,350 C.

}Q{Second class medlum

grain.

.. Becond class
- medlum graims

Second: class

jNo 200 ordinary

silicate cement.
cement,-u.

Grain size sﬁéilér'~
than 3 millimetersf‘

'Second class'
.. medium graln-fire

clay and No 200. - .
ordinary sllicate
cement or slag

silicate cement, -




No 15. Use a morter of;aemithick consistency in
the laying of bricksc The moftar;@ust be prepared with
clean water. e whdd

Note: A mortar of Semithick OOnsistency is one
that is prepared by adding 500, liters of water to every
cublc meter of dry mat erial. o

No 16. The brick Joint spacing of the refractory
structure 1s 3 - 6 millimeters. .

The brick: jolnt spacing of the red brick
structure is 5 -9 millimeters. ,

No 17. The difference between the dimensions of
the brick structure and” the designed dimensions should
not exceed the toleragcecAspecified_in Table 2.

Téble 2, Permlssible Error'ihiBricklaying

Itenm ' ; s Value of Error

No Type of Error  (tolerence)(mm)
1 Elevation error:
1) Foundation surface S 40
2) Surface of bottom supﬁort- o
- of red bricks ‘ -30
+10

3) Surface of slanting flue duct
brick passing btottom brick

layer of oven roof . . 315
4),Surfacé'oﬁ_top.layer;df"-

slanting flue duct +5
5) Surface of £opmost'layer of

vertical flue + 7
6) Surface of oven roof +20



Table continued-=-

7)

Elevation difference etwééb bottom

6f vertidal fiue and typ 6f'carboni-

zation chguber adjacent to 1t

2 Error of verticality'J'“’

1)

Wall of carbonization chauber

Gombustion chamber and slanting
flue duct oven head

3 | ‘Error in linear dimensien'

1)

“5:flé).

3
i

center line of combustlon chamber

;Length of carbonization chamber

Width of carbonization chamber 214M

Cross~sectional dlmension of air .

and waste .gas duct at bottom of

vertical flue

5)

e‘6)

4 : Local disalignment of brick structure o

Diameter of coal gas opening at
bottom-of vertical flue _

'Center line to center llne distance

of coal gas opening and air hole
along longitudinal direction of

‘carbonization chamber .

(to be examined in all directions
with a 1.5 meter wooden gulde ruler
“and the spacing between the gulde -
~puler and the brick structure 1s the

measure of crookedness dlsaligrment: . .

1)

Lower bottom of first layer of

: vertical flue

I+
183

BT
4=

i+
W




Table continued--~

2) Wall:cfféérhpnigéfiénjqﬁaﬁber?g“f,

3) Gombustion chamber oven head

¢

39 2N & S ¢}

5 Width of expansion Joint: s

o

Note: In the survey of .elevations, the dimensions
of sections may be accurstely determined with a line rod
(hsien-kan) from the standard bgse polnt. .

‘ _ No 18. Before laylng the botton [or base], the
center lines of the variéus combustion chambers should be
accurately determined on the side.of the foundation on
the basis of the center lines of the two carbonization
ohatibers at the ends of the .oven..(a-lengthwise "heng-
lieh piso-pan" [some kind of measuring or dividing de-
vice] may be used)e o u o e

- " . The boundary :lines on-the machine side, the oven
side and at the head of the furnace should .algo be deter-
mined in advance. - '

.. No 19. #ods with‘mérkéd7dimeﬁ§1¢h5féhbula‘also
be placed on the sides of:the mechine and the oven, so
that the exact elevations of the varlous layers-of

bricks could be controlled. . '

. No 20, The center lines, boundary lines and the
elevations of the imporitant layers of bricks should be
marked with ink lines. The accunulated. error of the
merked lines should not exceed two millimeters.

No 21, Before laying the base, local spots on
the foundation, whlch sre not even, should be cleaned
end then evened ‘out with mortar.in which the cément %o
gand ratlo 1s 1:3. '

No 22. The arches (spans of less than 500 milll-
meters) of air and waste gas ducts at the heat storage
champer section may be lald "t'ui-t'ai" [literally,
could]mean after the construction framework has been re-
mnoved J.




el ol D e o e

. N0423‘ Wedgefshaped bricks should be used 4in. laying
the arches of the heat. storage éhamber-and the ‘brick
joint spacing should be twe millimeterS&’

. No 24, In thé trangular ared between the two
arches of the heat storage ¢hamber, broken pleces of
bricks with thick mortar may be used to fill sections of
less uhan half a brick wide. However, ‘compactness should
be guaranteed.

Ny No 25, In laying the 1evelling layer of the heat:
storage chamber:arches, atténtlon should be pald to the
layers of bricks in the centeér ard on the two sides. For
this reason, 1engthwise and crosswlse lines should be
used, . . . .

No 26. Braces 1nside the oven, used to stabllize
the oven colums, should be accurately placed. CUnly after
thelr elevatlons, center lines, ‘and their extended sec=
tions have been checked and found' 'to meet specifications,
and after they have been held" firmly with a thick mortar
is the layer of bricks above allowed to be lald.

.- No 27..:The various’ ducts oh the first layer of
the slanting flue duct should be laid only after their
dimensionus have been marked according to the designo

. No:-28, Thé center: dividing walls of the . coal gas-
and air ducts. at the. connecting flue ‘between the oven -
halves (pan-lu), at the coke oven, ‘and at the slanting
flue «duct areas should beé very carefully laid. - The
bricks of the dividing wall should be staggered with
those of the oven wall and the expansion Joint of the
dividing wall should be placed 1nside the wall.

No 29 Bc ore 1aJAng the first layer of the ver-
tical coal .gas duct, the bricks should be dry-arranged,
thelr joints examined and the position checked with a
large. ruler to make -sure ‘that design requirements are
met, and then lines for the upper and lower layers of
bricks should be marked before actual laying begins.

No 30. In: laying the slanting flue duct, the brick

joihts should be solidly filled to prevent the intermixing
of coal gas, alr and waste gases,

7



... Mo 3l Theg@;mensiqns,of;the;firStAlayef of air
and waste gas smantihsyilue%dugt=should be marked on-the '

1ower“brick“stfdé@gnagbgfotg;1hsia@bual‘laying beglns,. -

No 32:; The vertigality of tne coal -gas duct should
be chegkedﬂyith;altemplqtdgmallénéﬁman the diameter:-of "~
the dugte . & o, o e S

e ‘T]The'erpor;;p;w@nticalinx:oﬂrthﬁ coal gas, alr and -
waste .gas ducts should not be larger than four millle
meters, ﬁ o :

: I T L U N -

. No 33, E%péﬁg;éhQJQin@a@Qndjsliding«&ointS'shouldf
be left_aqcbrdingftp;yha,ges¢5gﬁ,\NgngrtarLLs"placed e
beneath the sliding jelnt papers . - inciie 0

No 34, Before the varlous ducts are covered, lboée
mortarLandyother'dgpr;suinaidﬁ:thewduG$8nShOUld'be cleaned
out, A - ,-‘ " :14;:‘ ~ . . " . ’,._‘\: ‘:‘: . /\ " Lo i ‘ R

EIRA N RAPFRRAREE

" Ne 3s;f¢hef%ifsfﬁiAyéﬁJbilpii&&Aaaf;znéJVSﬁticaxxg:

f1iie may be. lald only after the acouracy of the center

lire 6f'thé“dbmbUStionf¢hamber¢andgtha,marked lines for -

the width of the carbonizatlon chamber have been checked.
: s ers b . . e

\firhéfébai*ééas'Bif?ana'wasﬁéfsa;iapaﬁinés.ofathe o
topmost brick layér}o:,tne,alqnt;ng;fluemduct;shouldﬁalscﬁ
be cheeked. =~ ' e ,

““ijp'361”Bsf¢peftheg1aYiﬂss9fqthe+first-1ayer of:the-
vertical flue, the brigks shquld'be,dryéarrahged;*theirhwa
Joints'examin§q ahd the’posltionﬂdf the .verticel flue . :.%
checked with a large ruler, and then: lines for the upper. .
lower”layeps;ofnbricks;shoul@,be_markedmbeforenactualrf““?
laying begind. .. S T LS

The layer of bricks of the vertical flue should
nct cover up. the coal gas; alr end waste gas openings.

| ‘;f5ﬂ5f57;fThe Ve@tidé11ﬁ§ﬂop‘thé carbonization = o i
chamberjsidejoffthe_finsp5;ayer4af;brlcks,ofgthe;Venti~:ﬂ;
cal-f;qe,appuld7be¢§tridt1y3ma1ntained.;;4;j S R

o' 38. Théiféyinévéf'tﬁé'vérticéiufiﬁehéhdﬁid be
made with ."mortar on both sides"‘(mqrtan,shquld‘be~placed

_oﬁfﬁé#hjﬁquHiﬁg'brickigurfaQas;be:Qreflaying)g, The brick




“joints should be solidly filled and these joints on both
sides of the vertical.flue should be smoothly grooved
as the laying progresses’ j

No 39. The boﬁhd? iihing bﬁ%cka bf tne oakboniza-
tion chamber should be 141d after four or five layers of
bricks of the K vertidal flue- have beeh 18id. -

j The bricks should be selected in aditdnce according
to thelr width, and bricks of larger and smaller tolep«
ances [from -standard.- dimensions] ‘'should be laid on thé
sides of the oven and the machine, respectively.

No 40, In laying the vertiecal flue dividing wall.
bricks of the half oven (pan-lu) connecting flue in the
center of the coke oven, speclal attentlon should be
paid to the solid filling of the brick jJoints..' The lay-
ing of the. center dividing wall bricks should be alter-’
nated with that of the special shapes on the two sides
and should not be done afterwards, o

Note' Bricks of larger tolerances [believe to
mean bricks larger than standard dimensions] gshould be
seleoted in the laying of this center dividing wall.

Mo 41, In lsying the furnaoe head ("Lu- tfou")
of the ccmbustion chamber, the bricks should be care-
fully processed to guarantee that the brlck Joints will
fit tightly. _

No 42. The laying of the vertical flue should
start from the head of the oven and "ya-hsien" bricks
should be. plaoed inside the wall.

No 43, - After five or six layers of the vertical
flue haVe been laid, the bottom part should be cleaned
and "t ‘'iao-chieh [1itera11y regulating] bricks should be
placed, Moreover, steps should be taken to prevent the
coal gas, alr and waste:gas openings from being clogged
up or damaged.

No 44. Before the covering layer of bricks of the
vertical flue 1s laid, loose mortar and debris inslde
the vertical flue should be thoroughly cleaned out.




. .No.45, . In laying the covering "t ul~t'al" layer
of bricks of the vertical. flue, attention should be paid. .
to the firmness of the bnicks and the squeezed out mortar g
should be cleaned away immedlately.

‘

. " No 46. Larse bricks should be used for the cover of
the carbonization chambero This cover may alao be in the. .
form of. an- arch. e LR o

\ Note° When large bricks are used, expansion Joints;
should be left on the. sides of the bricks,. . . .

The suggested: dimensions of the: large brioks are
&10 X 140 x 113 millimeters. e : LT e

; No 47.. In laying the observation hole on the top .
of the oveny attention should be paid to the "verticality
of the hole,:, LR g i ‘ »

No 48. Water shﬂuld“nbt'bé:poufed dnto'the'red'
bricks used for the laying of the oven roof. m'

No 49. Drying oven openings should be left on the“f
side of the wall on the upper part of the vertical flue.
The shape.of.these openings should make: it easy for them
to be plugged. with wedge shaped plugging bricka of simi-:,u
lar dimensions. . . . Lo e

No 50, The drylng bed of the drying oven should s
be laid dry with clay bricks. . : i

No 51. The Checkerwork bricks of the heat storage“g
chamber are laid dry [without mortar]. Expansion joints
should be left between the checkerwork bricks and -the
walls, and these Joints are not filled with any materlal.‘

10




APPRIDIX
S Physidal dl g chémical properties 8 d particle
size composition of léﬁ tédperaturewallica fire clay.
1) Physical and;chemical.properties:
 Table 3. Physical and Chemi-

cal Propérties of Low- Pemper-
‘ature Slllica Fire Clay

Low Temperature Silica Fire Clay

, Ghemical composition (on the basis of asked
materiaL)

. Sioe e not: .l‘ess‘:thanv. 85% .

A1,04 ~ not more than 8%
Degree of fire reslstance not lower than 1,580°C

2) Particle size composition:

. Residue on one-millimeter sieve, not more than
" " three percent; material passing through a sleve

‘Wwith 9C0 openings per square centimeter, not

-more than 90 and not léss than 60 percent,

Note: if a sieve with 900 openings per square =
centimeter is not avallable, testling may be made on the
following basis: resldue on one millimeter sleve, not
more than three percent; material passing through 0.5-
millimeter sleve, not less than 90 percent.

P Physical and chemical properties and particle
slze composition of ordinary fire clay. .

~»l)~Physical"aqd Qhem;cal.properties:

11



Table 4, Physical and Chemi~

c¢al Propertles of Ordinary Fire

Clay

| Desree of Gon%ent of
aistance ~ Material

Co) @)

Class
fractor:

Glay ( )

“ Goubent of
.Crude Re~ ...

. Moldture
Content

(%)

not lower
_ than 1, 710

Class I

not lower .
_Athan 1 650

Class II

not lower

Class III .
than P o 580

"?”*Sow )

r‘_‘50 L

not more
than 8
not more
then 8
not more
““than 8

2) Partlcle size compositlon:

 Table 5.

Partisle Size Gom= " i
- b681tion of -Ordinary-Fire Clay. ..

Medium ,
Part¢cle

“Fine B

Sieve Opening o
Particle

Size. (mm)_

PRI

Goarse
Particle

. Ma55%gv"i_ -,45%,, .
;Tfﬂ??ﬁ%i:if~ieb;;';og -l
;2007

[
10
R
248

4,0

Canem

. 35%

-4' ‘. ’

R
: ';.1100%3’4:» SR




 TEGHNIGAL SPECIFICATIONS FOR BRICKLAYING AND.
CONSTRUCTION OF 6%5=55 CUBIC: METER BLAST FUR- SERNARY
NACES (DRAFT) : »

, [This is a full translation of an article sub- ;
mitted’ by the G?pital Gonstruction.Department, Ministry :
of Metallurgilodl Industry; appearing in Yehichin Chlen~-
she (Metallurgical Construction), No 12, Peipiﬁg; 21
April 1959, pages 12—18* e R : , -

. Qhapter I, General Specificctions -

No 1. These technical specifications apply to the-f
bricklaying and construction of 6.5-55 cublc ‘meter blast ..
furn%ces and their hot air furnaces [air preheating fur-
nace .JQ

No 2. During the bricklaying and construction of =
blast furnaces and hot..alr furnaces, the environmental
working temperature should mnot ‘be’ below +5°C, -and ‘a tem-
perature above "zéro’ ‘should ‘be maintained for the various.:
types of materlals during the work of bricklaylng and
construction.

No 3. In ‘the laying of’ refractory bricks and large
refractory concrete blocks, the .joints should.be. completely
filled with mortar, and they should be staggered.

Mo 4. When natural refractory materials  {such as
pai sha~sh1h" [1iterally, white sandstonel; ‘etc.) with
the sané characteristics as refractory materials are
available, they may be used in place of the clay bricks
of the furnace body and the hot-.alr furnace. . O

No 5.. Bricklaying and construction -should be

- carried out according to the design.

L No. 6. . llhen the construction of two sectlons 1is
carried ‘out at the same time, necessary -safety measures
should be’ takeno

13



N Ng 7. The degree of fire resistance and chemical
dotippeitioh of mortar should be-dompartible with the
vriokd uded. v D

N& 8. Thé,éngckihg.bf brick joint spacings should
be made with a thickhness ghuge having the same thickness
as the required brick .joint spacing. The specification
1s consldered.to have been met when thé depth extended by

the thickness gauge 1s not more than 20 millimeters;

No 9% The physical and_chemicalﬁprOpertiésjbf“rée
fractory materials should meét current refractory mate~
rial standards lssued by the Minlstry of Metallurgical
Industry. :

No 10. During storage;. refractory bricks and fire
clay should be protected from mcisture, Refractory bricks
which have become wet should be dried before being used
in construction. S L :

 No 1ll. Care should be taken in the transportation
and storage of refractory products to prevent chipping
and breakling, : : v . o

 No 12. With régard to datefiaisfﬂd‘be used in
the different positions, Table 1 .should be followed. ..

Table 1. Materials Used in Different Positions

Iten ABricklayingu '~ Glass & Grade, , Composi=

No . Pgsition . . Refractory - tilon of
‘ o ‘Brick Used =~ - ~ = Mortor
. A o (%):
1 Base, héarth; Class'I, lst Prepared clay 65-T0
: . e ‘grade blast . Crude clay
-furnace brick powder -~ = 30-35
2 _ ’Bbsh, walet . :Class I, 2nd Prepared clay 60
SR : - ..grade blast Crude clay v
furnace brick  powder - 40

14




Table continued=-

3 m&ﬁ?f&*Furnacé-body Lo Clags II, 2nd-

gradé ‘blagt. ¥

furnace brick

‘.
At

Prepared clay 50
"Crude clay .
_ powderi. " - 50

4 - Hot adp furnace ~Clags TI; lst Pfepared clay 50
arch roof grade ‘hot' adr Orude clay 1
- furnace bﬁidk powdey .50

5 frHot-dar fure Class 11, 2nd

. nace wall grade.. hat air
S furngperbr;ckh

6 Hotair = class If,Bud

o plping - grade hot alr

.....

7 I Plas'ter'ins Of “*‘—---n‘mﬁ-“f‘
v . bBBE

e P e e
S M ey s ey,

8 Outer shell
brick Red brick

P A
vy .

9 Space between SRR EE
clay:brick and . : :

outer shell =~ =fmelemsesiii:

.10 Space between
f“3~f*” - .clay; brick. and

' iron;sheall ~4#-i-;—-- ST

"furnace brick,

N TS iy e,

" Prepared clay 50
Crude clay .
powder - ° 50

Prepared clay 50
Crude clay ’
powder .50

Fire clay 70
Cement _30

sand mortar
or No 50 cement
clay sand mor-

- tor

"shui~cha" or

~-furnace ash
Prepared clay 60
Cement, . - 40

. o

Cbﬁeistéﬁdy.kv»gs“Particle Size .
of Mortar ... iof Mortar (mm)*v&,

. "}“(“‘ e PN

- Remarks

PV

thin l ffygﬁfPartlcle size ) Or use a carbonaceous
0.75 " *Jw;;, batter. .

Cgntacc ) Partiele size : Or use. & carbonaceous

0,757 . ‘-ff% batter

et ]

15
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Table continued=-

semithlck ;“glPaﬁtiéiéféize'iuS i mm—————————

semithick Particle size 1.5 wihioobnniin
semithick '_  ‘Pafpiéie ?}ze’1¢5~-;f‘ i e
semithlck . Particle -slze 1.5  =--=imbata=s
thick o .ff i ;xg?.i.; P ) o -ra-;w;--;_-

:thick Tt ﬁx?vmfﬁ,fvnQ? Or use‘heét;resistant
reinforced concrete

' dry %‘ti?%éFf3P5rt}01éisize,§-15 ' ;%“+€T“""

thick  Partlcle size 2

Chapter II, The Laylng of Re-
~fractory Brlcks

. section 1. Blast Furnace Brick-

No 13. In the brick construction of the blast fur-
nace, the method of perallel [simultaneous] laying of the
r=d brick outer shell with the lnner lining may be adopted.

No 14, The bricklaylng operation 1s allowed. to
proceed only after the center position of the furnace
shell has.been determined and the iron notch, tuyeres,
glag notch and large sets of structurals have been pro- -

perly installed accprding to specificatlons.
No 15. The level and the dlameter of the blast

furnace brick layers should be checked after every flve
layers of bricks have been laid.

16
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; No 16. The br&gk;jq@ntg\on»phe,outer surface of
the red brick outer shéll should beé grooved.

*
R SCPRI | )
O R

- LA
4

S . TN

.1y -Brickiaying of Pifnace Base

ﬁ"NQ:1Tb*rB§fbm§wpxiﬁk§gaye;laid~gfor the furnace
pese] the foundatiom must be leveled with a fire clay . .

cement: gand mortar according to. the specified elevation
of the bottom surface of the lowest layer of bricks of = -
the furnace base. R R

- No' 184~ -The furnace.base hricks must be selected
according to their helght and thlckness, Only bricks of -
the same height are allowed to be used in the same layer, -
and bricks ¢f the same  thickness in .the same row, [The
term "thisknesa" nere refers evidently to:the width of
the briekes] nio o oo s R R I

No 19. The parallel row bridklaying methcd should’
be adopted for: the furnace base. ..The bricks of adJjacent
layers :should be staggered. -The parallel brick Jolnts of
the topmost layer of the furnace base should form a 30-45
angleiﬁ;th the center line of the.lrpn.noteh. .. ..

No 20. The bricklaying of the furnage base:should
begin from the center line and the verticality of the -
fi?hﬁﬁerWmustubeastrictly.maintgingd”;;,m; P

¢ INo 21. - The horizontal deviation of the brick o
surfaée of each layer of the furnace base should not be °°
greater than five wllldmeters., . . . = ... . S et

No 22. The bricks &t the contact points between~
the furnace bass and the iron sheet need not be care=" -~
fully‘précessedf”the~£Qrm1ngfqf,natural;Joints,1s,allowed.
Ttre “jointe are tamped -80lidly with the filler specified
”f~f*”»NoJ23u‘:Thevbhickneqa;6£"tha;brick;J91nts,or.§héﬂf
furnace-base cannot exceed one:millimeter, ... "= % 17
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2. Bricklaying of Furtiabe Hearth

No 24, Beéfore ths 1liying of thé hearth section,
only that part of the tmﬁﬁﬁst layér of the furnace base
where the wall 8f the hearth 1s:46:bé bullt needs to be
smoothed level. .

No 25. Bricks for the building of theé furnace
hearth section should be sorted out according t¢ thelr -
thickness and only bricks ¢f:the same thickness may be .

laid in the same layer, -

No 26, The laying of the furnace héarth sectlon
should proceed from the iron noteh towards both direc-
tions., L R AR A 3 - . .

No 27. The horizontal Joints and the "fang-she-
feng" [literally, radiation. joint; possibly, referring
to the vertical jolnts] of the hearth sectlon may not
exceed one millimeter in thlckness. '

‘No 28. The tolerance for the dlameter of the
furnace hearth may not bevgreater~than:10 millimeters.

Ne 29, - Thethoriantal’ﬁolénance of]éach.brick “
layer of the hearth sectlon should be maintained within
five millimeteérs. - ~° .o

No 30. The brick ‘structures within a dilameter of

800 millimeters [meaning a radius of 400 millimeters] of
the iron notch; the slag motch and the tuyeres should be
constructed tightly against the lron shell. Where they
are not tight against the iron shell, a mortar of simlilar
properties as the bricks should be used to fill the spaces
so1idly. ' R o : K

" 'No 31. -The brick construction of the slag notch
and the tuyeres should be éarried out by taklng the water
cooling Jjacket into consideratlon or according to a pat-
tern, A spacing of 10 millimeters gshould be left between
the brick structure and the water jacket and this spacing
should be filled solidly with a thick clay mortar.

No 32. The tolerancefor the elevatlon of the
center lines of the tuyeres, slag notch and iron notch
should not be greater than five millimeters.
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3, Bﬁicklaylng of Furnacé Bosh

CNo 334 i br*icits of the bosh should be lald
tightly against thé outed shell., “The brick surfaces in
contact.with the outer shell need’ not be processed~ nat=.
ural Jjoints are permitted. Howevér, the Joints are filled
with a thick moftar.

No 340 The level of the brick 1ayers of the bosh
section should be strictly maintained., The topmost layer
of bricks should be checked with a level and a gulde
ruler,’ "If the surface level of the" surrounding wall ex-
ceedd ‘the’ permissible tolerance,’ the brick. surfaoe should
be cnipped or smootned off and made 1evel.

No 359 The diameter of the bosh should be main-
talned within a tolerance range of 10 millimeters.

‘No ,6 The brick Joints of the bosh should be 1.5
milllmeters in +hicknees. ,

4, fBrlcklaylngfof Furnacé,Waisﬁ

No 37. The horizontal jolnts and the "fang-she-
feng" of the brick layers of the furnace waist should
not be greater than 1.5 millimeters.

No 38°v The horizontal tolerance of the layers*‘
of bricks of the {urnace waist should not be greater
than five millimeters.'

No 39q A spacing of 80~lOO millimeuers should
be left between the furnace waist and the outer shell
and this spacing should be filled with "shul-cha" or
furnace ash as constructlon progresses.‘; ' R

" No 40o The dlameter tolerance of the furnace
waist structure is 10 millimeters, "
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. 5+ . Bricklaying of Furnace Body

 _No 41, . For the construction of the brick struc-
turb~of‘thg“fﬁrhac@;bodyj,the\Qenter 1ineé should“be fol-
lowed or'd templet having the same incline as the fur=-. .

‘mace body should be used, - Its redius tolerance 1s not
permitted to exceed seven millimeters, -~ -~ 7

| _NQ,42g,:Theqdév;atiqn:qf'theffurnaqe'body from
‘the center must fot exceed. two thoussndths of 1ts ...

- helghte .

' ~'NQ'43;'“Afqude”qﬂ4897100_millimeters'Bhbu;gubéT
- left between thé{innerﬁlin}ng‘pf«therfurnaoe*bcdyfandj*
the outer shell, The space should be filled wlth either
slag or "shui-cha! “end the-fullness of the f1lling must

be guaranteed: ' oo Ll

clay-bﬁick'Of*tfe'fhfnace bbdy}NaulayerﬁofﬁprotrUding"
brick support should be 1aid. A space of 10-20 milli-
meters should be left between the brick support and the

outer shell.

No 44. For every 12 layers.of the 1nﬂér“11ning:”

No 45.° “Pledes of brick and debris should not be
allowed to drop into the space between the clay brlck
and the outer shell.. ... .. - 0 L.

¥o 46.""mde’ joints of the furnace body olay <
bricks should not be greater than two millimeters in

thickness; the joints of: ther red bricks are eight milll-

metersy” . mnie -
No 47. The horizontal tolerance ofiﬁhé furnace

body brick 1ayers,shonl@;bg_maintained within five milll-
e S ACE R

o 48, -Open sphces for the installatiomw of i
structural elements should be left in the furnace body,
red brick Quter:shgllﬁgccqrding to the design.  When ,
structurais*aré”instélléd;indthese.spaces,'they*should»
carefully tamped and constructed. ' -
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6. Bricklaying of Furnace Throat

. No 49, Thb 50&?&5 6f&théﬂ§ﬁ§ﬂaa§:ﬁhﬁoat clay
bricks should not be greater than two milimetérs; the
jointsd of the red bricks are éighb tillimeters.

"
. No 50.. The spaces betwesn furnace roof struc-
tural elements and the surface of the brick structure
should be filled wilth a thick cement mortar,

. No 51. The deviation of the center line of the
furnace throat from the designed center line is not '
allowed to exceed 30 milllmeters. ' '

‘Sectién'E. 'The Bricklaying of the Hot
~ Alr Furnace and the Hot Alr Plplng

No 52. The bottom of the hot air furnace should

be constructed before the installation of the hot alr
pipings 1nslde the furnace. The laying of the furnace
wall may begin after the jnstallation of hot air plpings
and frameworks inside the furnace. o '

. No 53. The positlon of the combustion opening
and those of the air dlstribution openings on the fire
paffle wall should adhere strictly to the designed posi-
tions. « ‘ _

No 54, A space of 30 millimeters should be left
between the clay bricks and the red bricks., Thls space
1s filled with slag or "ghul-cha," The dropping of
mortar snd pileces of brick during the bricklaying
operation is to be avolded,

No 55. ~The Jjoints of the furnace wall clay
bricks should not exceed three millimeters in thickness;
those of the furnace roof clay bricks should not exceed
two millimeters; and those of red bricks are to be
eight milllmeters.

No 56, 1In laying the furnace wall, the construc=-

tion method of first layling the clay bricks and then the
red bricks should be adopted. '
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No 57, The bricks ‘at the touching surfaces between
the furnace wall and tHe cold-and hot=-alr pipings should
be carefully processed. The spac ’should be completely
filled with mortars [:. .. i L ai

No 58, .The.bricklaying work of the furnace roof
may only proceed . after screws of the framework have been
tightened and &fter the structural beams at the foot of
the furnace-roof arch have been properly 1nstalled. '

No 59., Tne joints at the four corners of the
furnace wall should be staggered.. A space of. 10-15
millimeters should be left betweén the contacts of the
end walls within a radius distance along the furnace roof
and the clay bricks of the furnace roof, and thls space
should be filled completely with a thick clay mortar [sic].

No 60. The brick joints ‘of the hct air pripings
should not exceed two millimeters in thickness. No ex-
pansion Joint needs to ‘be left wWithin the. brick structure.

.+ -.No 61. During the 1aying of the hot alr pipings,
a: suitable number of materials feeding openings may be: -
cut on the piping. These openings are. carefully closed
and welded solidly after the work is completed to gua-
rantee a. close fit between the brick. structure and the
outer shell. SRR ;w:»“;f“_ S TR

No 62. The circular laying of'thé hot-aif pipingc
1s allowed, However, the brick joints in the longitu~ -
dinal direction must be staggered., o .

-

o 63. Openings ‘for measuring gauges ehculd be .
left on the hot=alr pipings according to the design. o

Ghapter III. céfﬁcﬁépéddaﬂngﬁcﬁf;/ff

Section 1. Materials = . ..

. No 64, The carbcnaceous{batter{may e ‘prépared .
from such materials as coke, anthracite coal, coai tarjj
and anthracene oil. S
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. Note: Tecﬁnidelfrequi?emegts”of the materials:
Appéaraﬁcég_vehou1d bewéehsé'and show .a siivefé
ish grey color, and not a black
| o color due to insufficient firing,
' Ash éOntent. not more than 107;
Volatile matter.‘ 17,-
Fixed carbon. »85-9?%¢
Anthracite coal:
Ash content* not more than 10%;
Volatile. matter.,_l%;
Medium coal tar: .
| Softening point*h 65*7560.
Soft coal tar- .
Softening point: 40-60°G,
'Coal tar oll:
Specific gravi y: not less than 1,15.°
Anthraeene oils = |
specific greVity: 1,1-1,12;
Moiguure content: l 57

Distillation fraction: 210°c 10%; 230°¢ 25%
360 C 60%.

No 65. The materlals used for the preparation of
carbonaceous batters should be completely dried and de-
watered. The dewaterlng temperature of coal tar should
be preferably not over 140° C, and that of tar oil and an-
thracene oll not over 120°¢C.
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No 66, For the prepargtion of a. carbonaceous batter,
a coal tar with a softening ‘point of 40-60°C 1is preferred.
However, a high softening point coal tar mixed with an-
thracene oll or tar 6il to form a low softening polnt coal
tar may. also be used‘_ffg,w, s - -

- No 67,_ With, regard to the powdered material for
the ‘preparation of the carbonaceous batter, powdered coke
with a maximum particle. size.of four millimeters or anthe-
racite coal with & maximum particle eize of eight milli«
meteras is allowed. For the. powdered meterlal, & maximum
of 30 percent of the large particle anthraclte coal may
be added to the powdered coke;. The:particle slze compo-
gsitions of the powdered materials 1s ahown in Table 2.

Table 2,  Particle .Slze Composition of
‘Powdered Materials

P

Size of Sleve .o Lo o.smaller
Opening (mm) 4-8 1-4 00075—1 than
T I T - 0,075
Powdered coke - 40% '3é% *”.4:4véé%
Anthracite coal o .
and powdered coke 30% 20% 35% - .0 L A5%

Note: 1l. In the powdered coke, the portion: smaller
than 0.075 millimeters should not be
less than 28 percent.. L

2. In the mixed powder, the portion
smaller than 0,075 millimeters should
'4:not be less-.than:15:percent.: .

No 68, The ratio of preparation of a carbonaceous
batter should.be determined by laboratory experiment. The
geﬁeral range 1s as,follows, (weight basis) RS Cou

" Poudered tifier, 80- 84%,,b1nder, 20-16%. G
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Note‘_ When the tamping tool for construction ls
of poor quality, a low-softening point tar should be used.

~ No 69. To check the quality of a carbonaceous o
batper,_hhe prepared batter. 13 formed Anto a test piece
undgr ‘g Pregsure’ 0f-100 kg/ocm® #¥nd  altemperature, of 80-

100°¢. The test plece should have the. following physical'ﬁ

properties after belng ca;cined at 800 1, OOO ¢ in the
absence of air{! ! S -

) /\:J‘.

;4‘ &3

| Compressive strength'. notvlees than 150 kg/cﬁzs"

Density._~{ not less than 1. 3.

S If the 1aboratory ey not equipped to carry out

the above tést, the gquality of the batter may be tested »
by determining only the density of the test plece without
calelnatlon. The values or the density are specifled ‘as
follows' ’ .
‘When the test piece is tamped eolid with a pneu- .
matig tool, 1ts dcnsitv should not be less than l 220 o
kg/m | v T

| _:§?9t1°n 2, construct;onr"';”

\\\\\

' No 70° The carbonaceous batter may be prepared
elther oh & welght ratio basis or-on & volume ratio
basls, but the accuracy must be within one percent. In
the process of mixing the carbonaceous batter its. transe
portation and’ application, speclal care should be exer=- .
cised not to let any’ impurities such as dust and’ moisture.
enter the batter. "The. tralning of the constructien per- N
sonnel' [to pay ‘attentlon to]. quality should be streng='
thened. Noncdonstruetion personnel should not .be allowed
to enter the construction site at will, - During ‘construcs
tlon, attention must also be paid to labor protection and
to’ fire preventlon measures. _ .

No 71 " In the preparation of the carbonaceous o
batter, the’ powdered filler and the tar. binder may. bPe j’
héated and mixed 6n dn . iron plate., -The: temperature of
the carbgunaceous batter during mixing should rot be higher
than 160°C, It must be mixed homogeneously beforse it is
‘aIIOWed to be transported to the WOrklns site to. be used.,

e ke w
T4 M
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No 72, Before construction, the tamping equipment
and tools must bé garefully examined, and attention should
be paid to their éleanliness.. ~~ " o S

The templet used should be Btrong and its surface
should bé planed smobth.  There ‘should not be any cracks.
and holes in the templet.. IR R C T

S NO’??&L_The'fduﬁdatibn layer of the furnace base
should be swept clean before construction may begln.

- No 74: The foundatlon layer of the furnace base
should be coated with a thin layer of tar first, To
raise the temperature of the foundation layer, the temper=-
ature of the firat layer of carbonaceous batter may be
increased to 180°C, - o ST

"~ No “75. Pneumatic tools should be used to tamp -
the carbonaceous batter solld, Manual methods of -tamp-
ing may also be employed, but care must be taken to tamp
the batter as solidly as possible, The work of applying
the carbonaceous batter should ‘be continuous and should -
not be intermlittent, SRR

No 76. The application of the carbonaceous batter
should be carried out in layers, each layer being 60-100
millimeters thick. Vigorous tamping should begin when the
temperature of the carbonaceous batter falls below 120°¢C,

. No T7. To carry out the tamping work, the tamping
tool should be heated to a dark red. The surfaces of two
layers of carbonaceous batter should be jJoined at-an - !
angle, When the first layer of carbonaceous batter has
been solidly tamped, 1t should have a rough surface. Its
quality should be checked, and when found to meet specl-

ications the second layer may be appllied. ' . S

" No 78. VWhen tamping reaches the iron notch, slag
notch. and tuyeres, speclal care should be taken to make -
sure that the batter i1s solidly tamped. Furthermore,
the quality of the protective layer must also be assured,
This is to prevent any damage after production has begun,
as a result of oxldation of the carbon. : . Do

No 79. The templet may be taken down when.tamping

18 finished, and only after the batter has cooled and its
quality examined and found to meet apecifications. Finally,
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a protective layer not less than half a brick [in thickness]
18 bullt on the inner surfade.. A dry, ‘refractory clay : .
powder of 10-20 milliméters thick 1s filled in the spacé:-
between the protective layer and the carbonaceous batter,. r

chapter IV. Heat Resistant Re-'ﬂ*
1nforced Concrete -and Heat Re~.- .
slstant Goncrete @jl. N w_u"

Section l, General Specificatlons |

No~ 80.- For blast furn&ces below 55 cubic meters
in volume, heat resistant, reinforced ¢oncrete. structures
may.be- used in,such sections a5 thé outer shell.of the ...
furnace body, ‘the’ supporting colugrof the blast furnace,
the dust, eliminator . and: the 'roof 'of -the: tubular hot alr
furnace.. Heat resistant conérets’ gtructures may be used’
for the inside. l*ning sections of the blast furnace body,
the angles of - the air-delivery piping and the tubular -
not-alr furnace. ’ ETEE

No 81. Speclal calculations should be made of the
combined influence of temperature and loading stresses
on the heat reslstent, reinforced concrete and heat re-
sistant concrete structures, el O S

.No.82, The composltion of heat resistanf concrete
is determined from the designs.: The propertles and per-
1+ missible . working temperetures of the heat resistant con-
crete are. 51ven in Table 3..~-. . SR R o

No 8%, For heat rosistant struotures which either

" 'He1d very “large loads-or. are.subjected to severe impact

end abraslve actlon, the standard grade of heéat resistant
concrete made from cement must not’ be lower than 200 and
_that made from waterglass not: lower than 150.

¢ ... . ‘No 8k, For the steel of principal stresg” 1n the »
heat resistant, reinforced concreéete structure, the use of
tg deformed steel 1s most sultable. For the other frame-
work steel and steel bands, t -or ty round steel may be
used. The use of cold processed stéel (cold stressed,



cold drawn and c¢old rolled) a8 the Steel tendon (chin) of
. principal stress in heat resistant structures is not per-
‘mitteds : } i ‘

_No 85.., With régaﬁd to the maximum working tgmper—
ature of the steel tendon, it shguld not exceed 350°C on
the low temperature slde and 550YC on the high temperature
side of the structure., To prevent the steel tendon from
being subjected to too high a-temperature, the position of
the steel tendon should be on the side of lower tempera-=
ture as much as possible.:

No 86, .The heat resistant reinforced concrete for
the blast furnace body part of the outer shell should not
be less than 150 millimeters in thickness. The steel
ratio of the [circular direction] steel of principal
stress is 0,5-0.8 percent and that of the .vertical direc-’
tioh steel tendon is 0.3- -0,6 percent,ﬂ The thickness of
the steel tendon. protentive layer should not be less than
30 millimeters in ‘thicitness, . The materials used 1n the
preparation of the heat-resistant concrete shHould be =
selected on the basls of the strength of No 200 and a
temperature of 1, OOO Ca. - '

Table 3. -Propeftiés,df-Heat-Resistant'dgncreté‘

l Concrete Materiald ' Strength
Maximum ! -} Concrete| under

—,

§

Item workingi 'Fine~‘; Skeleton Standard| maximum | Remarks
No | temp._ . greund ; (ku-liao), .. No tempé P
(°c) ‘ part g part ‘ . (kg/c )%
1 J ' i

Heat-resistant Concrete Prepared
from Alumina Cement

1 1,400 none | chromite ‘150 300 50-100 [P——
ot . S and-

chromiunm
magnesium |
type of
prepared
material

28
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Table continuedéé

“noné ;.

preparedf’f¢§§3éo.

clay.
paterial
of not
lesslghan
1,7307C:
In degree
of .fire re+

sigtance

L g

35«100

. Q-‘-d-fpd

Heat Reslstant-conrete,Pfépafed
from Slllicate Cement ..

1,200

1,150

' prepared

. material

1 ofmot~
- less

- in degree

- of fire

. resis.

. tance

{ prepared

'~ material
|, and
E Minite

" stone"

. of not

TE less ., -
f than

- 1,650%

clay

ghan

clay

~sand=! 4

in de~ -
gree of
fire
reslige-
tance

- jof "hsleh-

1 in'degree
1 of fire
‘resistance

.

prepared §.00~300

clay ,
material
of mot: .-
less;ghan
-1,730:°G.
in degree
of fire

- resis~ .

tance

prepared§
clay
materlial

telu- .
Shihy”“g
"White
gand -
stone”. . :

-|.a#d- 'chiao}-
|-pso-shih"
cof-not..

'IOWerothan
1,650°¢C

By

h00-300

35-100

?35-100

 use,
under
acid

{eorrosive

environ~-
ment not
permitted

T Sane
- as
above



Table continued««

5 1,160
6 - ! 1,000
7 | 700
8 700
9 700

prepaped
clay

" material

and

- quartz

sand of
not
lower

" than

1,580% .

~in de-

gree of
fire re-

.1 slstance

 powdered

coal ash

pumice
gtone,
clay
product
pleces,
powdered
coal ash

and "blast

furnace
"shui-
cta'

~do=-

Q-

.%gree of

i

piepared
clay ™

' of not

; lower

. than -

' 1,580°¢C

‘in de~

| fire re~
slstance.

- -do-

basalt,
diabase
and "an-
shan= ~
yen"

blast

furnace
slag

tuff and -
elay pro=-
duct - ‘

pleces -

30

160300

100~300

1150-300

100-200

100

35«100

35-1.00

100-200

70-140

use
under
gold
corro=
sive
environ-
ment not
permit-
ted

-

;-do-

g O~




Table

continued=~=

Heataﬁesisbant‘Uoncréﬁbxfrepared

from Slag Slllcate cemeH’

%31

12 | 700 gee Note basalt, 1504300 100-200
g 2 digbase | . : use
% and."an AT
§ .shan- P under
yen"- _
; , R E Lot acid
13 700 -do=- ?“blast '11:00-200 | 70~140
furnace | ‘ corro=-
‘~slag sive
R ' : environ=-
14 700 “do= '*tuff ‘ahd- - lOO 170 { ment
clay pro-'~*»ﬁ“ not
duet ' '.': .TJ“-""‘ per-
pieces B B mitted
t
Heat-Resistant Conc ete Prepared
from Water Glash’ Gontaining So=
dium Fluorosilicate
15 1,200 magnesite"mégﬁegite 150-200 {50% of .| suitable
brick . “{briek, original | for use
A ,.lupiﬁcesmgw.chromesm“J Wm"“.“¢¢strength {-in the
| and metal-magnesium at 800°C | presence
¢ lurglical |brick . of NaCl,
- magnesite pleces &' Na2003,
b T ormetallur-: Nas30; ,
3 g3 1'¢gica1 B NaF & re=-
‘imagnesite|: - generated
, i alkall
16 - 111,000 44 ¢hrome=i" 1’ ‘ solution
T mmagne- S R ' e
- TroBiam ¢hromite {100-200 |90-180 same a8
mineral above &
SOATRUT R SR ; A, | places
X L . .under
3¢ T agdd
action
(except
HF)



Table continued~-

17 1,000 | prepired | prepared. same
clay - clay: " as
material |materilal above
of not - -fof ‘not S
lower- lower .
than o than s'f
1,730°¢ |1,730%:
in de~- in de=- .
gree of gree of .
fire re- |fire re-.
- slstance jslstance
18 900 prepared |semlacid | 100-200 |90-180 same
RO clay refrac- - as
material, tory ma- above
quartza terial -
gand and !or pre-.
"an-shan- pared .
| yen" clay of
: - ' rot |
. {lower -
~than_ . |
1,580°G
in de-
gree of
fire re-
sistance

Note: 1. Clay product .pieces under item 7 refer
to broken pleces of red brilcks, tiles
and waste materials from the ceramlc and
pottery industry.

2., Fine ground materials should be added
when the amount .of slag in the slag
silicate cement is less than 90 percent.

No 87. The heat resistant, concrete inner lining

of the furnace body may be laid with concrete blocks; ones
of around 30 kllograms would be suitable, The heat-resis-
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tant concrete for the making of blocks maybe eelectgd on
the basis of & maximud working temperature of 1,2007C.

... No 88. For the furnade body, of & 55 cubic meter
blast. furnece, the ‘thidkness of the conerete blocks
should not be'less “than 575 willitdtéers; for a'blast -
furnace of leas than 28 cublgt detersy the thickness- =~
should not be less than 345 mifllimeters, A gpacé-of 80~ 100
millimeters should be left between the outer shell and the
inner lining and . this gpace 1B, filled with such heat in-
sulating nateriali ag Tahui=eha” or slag cotton. At -one’
meter intervals along’ the height of the 1nner lining, &
ring of supporting layer should ’be built’ to hold"up the:
heat insuleting material. ) . , ,

No 89. To facllitate inspeotion, repeirs and .
observation, a manhole of approximately 500 x T0O milll-
meters should be left’ on. the lower part of the furnace N
body outer shell. . . ».”,HM; LT . .

. No 90, The, construction of the furnace body
outer shell as a single body is preferred. ;”'

Mo 91 ,"Tao-lei-shih" [1itera11y, inverted rib
type] of heat resistant, reinforced concrete ‘plates -are -
used for the roof of the hot-air furnace. The workitg
temperature of the heat-reslstant concrete 1s 1, 200°¢ and
its strength’ 16 No 150, . Thréé steél tendons 4An the rib

are. principal tensile strese steel tendons.» Prefabricated
pletee are preferred. . e

'NoiQQ.g A heat reeistant reinforced concrete With
a working temperaturé “of 700 °c - ‘may be used for' the outer
shell of the dust eliminator.s ~Its ‘thickness’ “ghould "ot
be.less, than 150. millimeters. The steel tendon ratio for
,the,principal etress circular tendén is 0i4-0,6 percent
_and that .of. the vertical directlion steél téndor is  0.3-0.5
’percent. ‘The. strength of’ the heat-reésistant coticrete’ T
should not be bslow No 150.. The protective layer thickness
for the steel tendon should not ‘be léss than 30 -milli-
meters. For the skeleton part of the materlal, pletes*

of red.brick -or a blast furnace. slag of better stability,
etc., may be used. AR .
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'"sééhon 2, Ma't'erials

No 935 For the: binding maﬁerlei 6f the heat-re-
sistant concrete, alumina‘cement; gilicate cement, and
- slag silicate cement and water-glass with not less than
50 percent of "shui- cha“ added. may be used.

- Note- Volcanic ash silicate cemetit using diato-
maceous earth, pumice tuff or. waste aluminufi sulfate as
water hardening materlal is ndt permitted in the prepdras«
tion of heat-resistant concrete.,

No 94.  The standard of cement must not be below
No 300, , Mre:’c_'fr"e s |

" No 95. The modulus of watérglass should not be
below 2.6, but it should not be higher than 3.2 elther.
A wodulus between 2.6-3.2 should be used.

No 96, For the fineness of the varlous types of
fineground materlals used (quartz and powdered coal ash
excepted), it should be guaranteed that not less than 70
percent of the materlal pass through a 'No.0085 screen
(4 900 openings per, square. centimeter). '

‘No 97. Quartz. sand used as fine ground material
should contain not less than 90 percent silica. For the
fineness of this material, it should be guaranteed that
not less than 85 percent. of 1t pass through a No. 0085
screen., However; the amount’ of the material passing
through a No. 0150 screen (1,600 openings per square
centimeter) should be lOO percent‘ ' _

No 98. The .fineness of powdered ‘coal ash used as
a fine-ground material should meet the requirements speci-
fied under item number 97. And 1t should contaln not less
than 25 percent of A1203 and not more than four percent
of sulfate and loss fro@ heating should not exceed elght

percent.

No 99. The partlcle size of coarse"skeletion ma-
terials used in large and thick structures should not
exceed 40 millimeters, but in other structures 1% should

not 4xceed 20 millimeters.
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- No 100, The grading of fine skeleton materlals
‘ghould ollow the requirements of Table 4, 4

Table 4. Grading of Fine Skeleton Material

Sieve opening size - - o R
(clear di ameter, millimeters) _15;0‘ -l.2 0.3 0,15

'Fraction of material going ' T P
through sieve (7%, weigh+ basis) 85-100 45-80 5-30 0-25

No 101, Chromite should contain not less than
35 percent chromlc oxlde (Crgo )s not more than nine
percent silicon oxlide (S10,), fiot more than two percent
calclum oxide, and it shoafd not contain any harmful e
impurities. _ g : :

No 102. Refractory clay brick pieces and broken .
pleces of semi-acld products used as coarse and fine
skeleton materials in the manufacture of heat-resistant
concrete should meet the following requirements'

1, The degree of fire resistance should meet the
fignres listed under Table 3.

2 The 1imit of compressive strength should not .
be 1ower than 100 kilograms per square centimeter._

- 3. They should ‘not contain any slagged and vitri-.
fied particlesu

4, Used acidified refractory clay products con-'”
taining more than O 3 percent sulfate should not be usedo

No 103, The 1imit of compressive strength of
broken pleces of red bricks (green bricks) should not be
smaller than 100 kilograms per square centimeter, Dirt
and mortar on used bricks should be cleaned off.ln



- No. 104, ‘Water used in the mixing of ordinary con-
crete may be used, in the mixing of heat-resistant con=
crete,

- Sedtlon:3i Construction

N o vme e e e

No 105, Rust on thé steel should be e¢leaned off ..
before using.. Electric welding or: iron wire may. be em-uw
ployed in, Joining and stabillzing the ateel tendons; The
requirement of contact connection is the same ag” in oﬂdiu“
nary reinforced concret.e° S e T e a ] e

't No 106.M Before pouring the concrete, the templet
should be carefully examined a8 to "its deslgh PFeqilrements
and 1ts firm anchoragea

No 107. The heat-resistant concrete mey be ‘either.
mechanically ‘or mahualkly wmixed. . The additlon of maberiels
should .be carried out on .a. weight hesis, .The acecuracy .. -
of the cement, fine ground material, and water welghts
should be within two percent and that of fine and coarse
skeleton materials ‘should be wi*hin five percentc,p

No 108 Before mixing, the mixing pipe, bueket
(or jer) and 1iron plate should be carefully cleaned of .
any dirt, impurities and remaining pieces of ordinary
concrete, . : oL SIS o v

No 109. The process of mixing the heet-resistant
concrete is the same as mixing .ordinary concrete, The
various materials should be mixed. thoroughly in :thelr:. ‘
dry state and then water added. When waterglass 1s used
in-the preparation ‘of ‘the heat-resistant concrete,. only
two thirds of 1ts total quantity is first added.. The ..
mixture of fine ground material and sodlum fluorosilicate
18 then.added and this is:fellowed by flne.and coarae
skeleton materials, . After.mixing for 2-3 minutes, the . -
remaining one third of waterglass 1s then added end
mixing is eontinued immediately,-;;;;,rs. N

“No+110,.+. The. fluldity of the; ‘heat-reslstant con-"_’
crete ehould be. determined by-the: method of tamping.
When the vibration method ie employed, 1ts "tan-lo=tu’

NI
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[1iterally, degrée of crumbling] should not be greater
than 20 millimeters; when manial tamping methods are em-
ployed, 1t may be 30&50 millimeters.

No 111. The heat~resistant ooncréte should be poured
in layers snd the thickness of each layer should not ex-
“eeed 250 millimeters., Whén manual tamplng is permitted,
its thickness should not be greater than 150 millineters.

“No1lie, “When' construction with heat-resistant
concrete having a cement binding material is carrled out.
above +7°C,. no special curing method needs to be employed.
However, when construction 1s carried out below 79 Cy
winter construction methods should be used.

No 113. When heating'a heat-resistant concrete
prepared with alumina cement, the temperature should not
be above +25°C; when heating a heat-resistant concrete
prepared with silicate cement the temperature should
not exceed +40°C. . - _ 5 :

No 114, Wwhen pourlng heat-resistant concrete
which has been pregared with waterglass, a temperature of
not -lower than +15°C should be guaranteed. S

... No 115. The addition of calcium chloride is not
permitted during the winter construction of heat=resls-
tant concrete., The heating of heat-resistant concrete
which has been prepared with cement may be done electrl=-
cally or by steam. Only dry heating is. allowed for '
heat-resistant conerete which has been prepared with
waterglass (electriﬁaT heating, superheated steam heat-
ing or steam heating in a closed pipe), and a good alr
circulation should be maintained to allow steam evapora-_
tlon. : : . , , N

| Sectidﬁl4 Curing and Dismantling of.
Templet - ,

No 116, For heat-resistant concrete prepared
with a cement binding material and construction under
normal temperatures, water. curing should begin 24 hours .
after pouring. For heat-resistant concrete prepared with
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Table 54 General Rules of'ﬁ@&é -
.ing and-Heating with Heatihg
.w - Bquipment ' -7

O RS 3 sl it A i oo

~ Technical . . . i i .. - Thidkné#s of Struc- . .
Conditions . - .. Unit -..:itural Part (centi- . Remarks
RN s e w2 D meterytt
.. below 20 20-40 over 40

Ratéief"héatagg?*?i 1 A CE S
uptolOO-lBOc f.'if';,’f.oG,. /m,. . 20;'40 .. 10=20... 5-10 NPRRTRE S

Minimﬁm main- LT e
talned time, .. day~ . uioeooft Ll T
100-150%¢" " “ v might T T 0.33 L 3 T ke

Rate of heatlng, =~ weot o et
100=15000. tio |- Fo i1 bl T e T e
600°¢ % /ar 100-200 50-100 25-50  .===-

Rate of heat= " i -7 B
working temper~-°*““““’”"“ not =~ 250 100 - -
ature %/nr ., specified .. . o, il ¢

. ¥ T

SRR .
¥ .

B

naa

silicatéfcémedt“thefprdﬁéﬁﬁiéhonia.Eefdéig&éd:f§f éix,ﬂ?,5
days, and for heat-resistant concrete prepared with .- =~
alumipalﬁéméﬁﬁ*ittshgpldﬁﬁe,delgyed for two days. . s 0

11 No 1174 - For hea;—reéié£5ﬁ£ Qonérétejbrébgréaj[h ;;
with waterglass the pouring of water on the concrete .~
during hardening is forbldden.

No 118. The time of templet dismantling of heat-
resistant réinforcéeéd concrete and heat-resistant concrete
must follow the following rules:

1. Templeis of ordinary structures: those for
concrete prépared with alumina cemeant should. walt.for ...-
one day ‘and night; those for ¢oncrete prepared with sill--
cate cement should walt for five days and nights; and-. -~
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thOSe for concrete prepared with waterglass should wait
fop three days and nights.- ‘

2. Templéts of ore. important structures: those
for concrete prepared with alumina cement should wait
for two days and nights; those for concrete prepared
with silicate cement should walt for seven days and
nights; and those for concrete prepared with waterglass
should wait ‘for three days and nights.

Section 5. Drylng and Heatlng

No 119. For heat-resistant concrete prepared
with cement binding materlals, drying is carried out
after the designed strength has been attained. For
heat-resistant concrete prepared with waterglass, drylng
may proceed immediately after the dismantllng of the
templet., - I e

No 120. Drying with heating equipment should
proceed according to Table 5.
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. PEGHNIGAL SPECIFIGATIONS FOR THE
GONSTRUCTION OF SMALL CONVERTER
. LINING (DRAFT)

[This 1s ‘a full ‘translation of an article sub= .
mitted by the Capital Construction Department, Ministry -
of Metallurgical Industry, appearing in Yeh-chir Chlen~-"
she (Metallurgical Construction), No 12, Pelping, 21
April 1959, pages  18-19.]

Toev i

No 1. These technical specifications apply only
to small converters whiqh,gsgmgintereﬁhdplomipe batter

as their inner linings, & . =~

Wo 2¢ ‘THe battsr ‘should be’ prepared With a binder
and’ & f11Ter, o T U TATIe o EE T

Coal.tar or a mixture of coal tar and tar otl -
(chiao-yu) may be used as binding materials, and sintered

dolomite is used as'the fillers | -

No 3. The use of aqueous type of blnder in the
batter 1a forbidden.

No 4, The composition of the batter on a welight
basis is: filler 100: binder 7 = 10.

Note: Less than 70 percent of recovered dolomlte
may be used in the fliller. The use of recovered dolomlte
is especially sultable for fillers whose graln slze re-
quirement is below one mlllimeter,

No 5. The particle grading of the filler is
generally (weight ratioc %):

Particle size 4-10 millimeters 30
Particle size 1-4 numillimeters 20~30
Particle slze below 1 millimeter 40-50

No 6. Dolomite calcined at above 1,500°C should
be used as the filler; -the use of a greyish white, loose
and lightly burned dolomite 1s not allowed.
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‘No' 7+ The chemical composition of the unburnt or

crude dolomite shoyld be: Mg0.not less than 17 peroent'3 )

S10, not.more than two percent, snd R 0 ‘not uore than
two percetits = The. ohemical oompositioa of the eintered
dolomite should bei Mg0 not Teds than 28 ‘percent; 8102
not ‘more than seven. peroent,, go ot. more, than seven .~
percent; and ‘the logd of welght apon sintering should bevy'
less than one peroenta . S

i Noe 5.' The use of sintered dolomite hydrolyzed
as a “eSHlt of dampness is. forbidden. S s

No' 9.; Both sintered dolomite and recovered dolo-.f
mite material should be kept in a dry.plage.  Theé time
of their storage should- not - ex ceed five days, while the
time of storage of powdered ‘meterial should not exceed -
two -days.” -The materlal should not be mixed with such
1mpur1t1es as fluorite9 eand or earth. . o

v Nov lO.. In prenaring.the dolomite batter, a coal

tar with a softening polnt of. 4b~oo C.As preferreda ﬁA “”
low softening point coal produced by mixlng a high =~
softening point. tar with anthracene oll or. tar o;l may
also-be used, - R s SRR

; .x'( o

No 11l. Petroleum tar should not be’ used as binder.

No'12o The binder should be heat-procensed and \a_
ite water content must be below 0. 5 percent. ‘

No 13° Before mixing, large, medium, and small
particle size: f ]ers -should be separately’ heated on: an -
iron plate to 160-180°C, The binder should b dried by -
heating at a temperature of 150-180 c before 1t can be
used, . . .

N .':\'

“No 14. During the process of mixing, the large

=and medium particle size fillers should be soaked first

in the blhder for at least five minutes before the’ emallf*
particle size filler 1s edded and homogeneously mixed.
The" temperature during mixing ehou;d be maintained at
around 140 G. S A o S

Noter. The mixed matemal ‘should not’ show whlte
spots or the presence of oil partioles. : R

4)
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© No 15. Before the plastering of the converter

1inind; the plastering hammer used should be preheated.
The plastering process must be carried out continously
and evenly with every full blow followed by a half blow.,
The mixing and-the plastéring should be.done simultdne-
ously &nd ¢losely ccordinated., -The method of thin layers -
and repeated plastéring should: be adopted for the tuyere -
section. - o '

No 16, -The plastering should be carried out in
layers, BEach layer of material 1is 60-80 millimeters
thick. During the process of plagtering, the temperature
of the material must be above 100°C and the surface teme
perature of  the material layer should preferably be above
80°C after the layer has: been plastered on. S
" No 17. The degree or density of compactness of
each layer of plastered batier may be examlned by a five~
millimeter diameter flat head steel rod; when the steel
rod is forced against the plastered batter with the hand,
1t should not enter into the compected batter.

" No 18, When thé‘plastéring:wdrk‘brogressés"to the
air pipe section, the angle of the alr pipes should be - .~
guaranteed at less than 6-8 degrees. R

No 19. In drying the converter lining, alr should
be pumped in immedlately and continuously after the fire
1s lighted to ralse the temperature rapidly. The air ‘
pressure should be gradually increased from low to high.
The drying temperature should generally reach above
1,400°C, The drying tlme is approximately 6-12 hours.

Note: During drying, the tuyeres should be heated
more than the cther parts, ' o o

" No 20, It is suggested that the shape of the con-
verter hearth follow that of the diagram shown below. The
rectangular shape is selected for the tuyere sectlon.

No 21, During production, maintenance should be
strengthened, Overblowing and underblowing should be
avoided. Moreover, the consumption of gilicon~iron and
fluorite should . be reduced in order to prolong the life of
the counverter lining. o o

1524 END
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