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JPRS: 2312 

G30:  3255-N 

TECHNICAL SPECIFICATIQNS„FOR. BRICKLAHNv* 
AND CONSTRUCTION OF 

THE HUNG-CHfI COKE OVEN (DRAFT) 

[This Is a fulMranslation of an article sub- 
mitted by the Capital Construction Department, Ministry 

of Metallurgical Industry» appearing in Y*a:°^ S-\     ' 
she (Metallurgical Construction),. No 12s Pelping, di 
April 1959, pages. 9^ii"»'l\;;;'.';...:'.' ';>;' v.;'";.:" .'•'..;. .V'V, .';.'" 

No I., • These .technical specifications are. suit * 
able for the bricklaying and construction of the Red 
Flag (Hung-ch'i) NO 3'and Red Flag No 2 coke ovens. 

 No "Ö;" 'The 'bricklaying of ;the; coke; ovens should 
be carried out according to "design*  *  ■■■•■■.■■..•■. 

No 3„ The bricklaying of the oven structure may 
only be carried out after its center line and founda- 
tion elevation have been examined and found to meet 
specifications« 

No 4, Whoa the construction of the oven struc- 
ture is carried out during the winter or rainy season, a 
work shack should be set up. The work shack shouxd be 
heated during winter» 

No 5, Refractory materials meeting requirements 
should be used "in the bricklaying and construction of 
coke ovenso Refractory brick blanks (pi) should not 
be used in the bricklaying and construction of coke 

ovens. 

No 6. The mixed use of clay bricks and silica 

bricks is forbidden. 



No'f. The sorpticn of any moisture by refractory 
bricks should be prevented» Every effort, should be made 
to store special shapes of clay brick lised for the verti- 
cal flue section in the Warehousej otherwise, measures to 
prevent them from sorbirig ätiy moisture should be adopted. 

Refractory1 clay bricks and vsilica bricks must be 
stored in the warehouse« 

No 8„ During bricklaying, a wooden hammer is to 
be used in putting the bricks in place. The use of a 
metal hammer is forbidden,.' ..".'„.. , s . . 

The processing of bricks [cutting or chipping] 
after the brick structure has been laid is not allowed. 

No 9« The method of adhering and squeezing the 
mortar should be used in bricklaying. The joints between 
bricks must be completely filled and there should be no 
empty gaps. 

No 10» Before the actual laying of the coke oven, 
representative brick layers of sections of complicated 
structures should be pre«laid or dry-arranged» 

If necessary9  the arrangement of the layers of 
bricks of the slanting flue duct area may be altered. 

No 11. Special shapes for the vertical flue 
should be selected on the basis of the longitudinal dimen- 
sion of the carbonization chamber before the start of 
construction,, Bricks with different tolerances [bricks 
of slightly larger or smaller sizes] should be placed in 
separate piles arid? during constructions larger and 
smaller bricks should be used together to guarantee an 
evenness of the brick joints. 

To guarantee that the slanting flue duct will be 
in its correct position, standard bricks for the slanting 
fluersduet section should also be examined or spot-checked. 

No 12«, For the laying of each section, a guide 
line should be usedo 

No 13o The spacing of the brick Joints of the re- 
fractory structure is to be examined with a thickness 
gauge»  The width of the thickness gauge is,15 milli- 
meters and its thickness is equal to the spacing of the 
brick joints to be examined as specified under these spec- 
ifications. 



No 14 0 .The specif ications of the fire clay used In 
bricklaying is given In:Table 1« 

Table 1. Fire Clay Specifications 

Item 
No 

Type of 
Brick - 

Fire Clay 
Used ■,' 

Specifications 
and 

Requirements 

Silica/brick 

Clay brick : 

Red,brick 

Low £ emperature 
silica fire clay 

.'■. -Fire clay-, ;■;. ;. ■■■... 

1) Fire clay ;for, 
oiren roof 

2) Surfaced of oven 
, roof; 

Fire clay^ 50f* 

..-.. Cement   30$ 

River sand 

3) For other sec- 
, tions,■:use 2>; ■• 

parts fire clay 
and 1 part ce- 

. ment. 

Operating temper* 
ature between 
1,000 - 1,350°C. 

■Second class medium 
grain« 

Second class 
medium grain. 

Second, class ' 
medium grain» 

No.200 ordinary : 
silicate.cement,,; 

or slag silicate'; 
cement*- •   : -v 

Grain size smaller 
than 3 millimeters. 

Second class 
medium grain■fire 
clay and No, 200-■...<• 
ordinary silicate 
cement or slag 
silicate cement.. 



No 15* Use a mortar of s.emithick consistency in 
the laying of bricks. The mortar must he prepared with 
clean water.- , .;>. ^aV' 

Note: A mortar of settithiok bönäistency Is one 
that is prepared by adding 50Q liters of water to every 
cubic meter of dry material. 

No 16. The brick-joint „spacing of the refractory 
structure is 5 - 6 millimeters» ■ .. 

The brick:.joint 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 tolerances specified, in Table 2, 

Item 
No 

Table 2» Permissible Error in Bricklaying 

Type of Error 
Value of Error 
(tolerance)(mm) 

Elevation error; 

1) Foundation surface 

2) Surface of bottom support 
of red tricks 

3) Surface of slanting flue duct 
brick passing bottom brick 
layer of oven roof . 

4) Surface of top layer of 
slanting flue duct 

5) Surface of topmost layer of 
vertical flue 

6) Surface of oven roof 

+0 

-30 
+10 

± 5 

± 5 

± 7 

+20 



Table continued — 

7) Elevation difference betwdeh böttötn 
öf; vertiöäi flue and iü?p Of'carboni- 
zation äh&triber adjacent tö it 5 

Error of verticality: 

1) Wall of carbonization chamber 5 

2) Combustion chamber and slanting 
flue •duct "oven head" 6 

Error in linear dimension: 

1) Gehter line, of combustion chamber +5 

2) Length of carbonization,chamber +12 

3) Width of carbonization chamber \- ±5 

4) Cross-sectional dimension of air . 
.and waste .gas duct at bottom of       +4 
vertical flue 

5) Diameter of coal gas opening at 
bottom of vertical flue +3 

6) Center line to center line distance 
of coal gas opening and air hole 
along longitudinal direction of 
.carbonization chamber ±4 

Local disalignment of brick structure, 
(to be examined in all directions 
with a 1,5 meter wooden guide ruler 
and the spacing between the guide 
ruler and the.brick structure is the 
measure of .crookedness disalignment:. 

1) Lower bottom of first layer of 
vertical flue 5 



Table continued— 

2) Wail" of öaHxmizättön; chamber >■'  \ 5 

3) Combustion chamber oven head 6 

Width of expansion joint:             ± 2 

Note: In the survey öf elevations, the dimensions 
of sections may be accurately determined with a line rod 
(hsien-kan) from the standard base point« 

... No 18. Before laying the; bot ton [or base], the 
center lines of the various combustion chambers should be 
accurately determined on;the side,of the foundation on 
the basis of the center lines of the two carbonization 
chambers at the ends of the oven ,(a lengthwise heng- 
lieh piao-pan" [some kind of measuring or dividing de- 
vice] may be used). '';' -;-=,' x^ The boundary lines; on the machine side, the oven 
side and at the head of the furnace should also be deter- 
mined in advance«. 

No 19» rtods with marked dimensions'" should also 
be placed on the sides of^the machine and the oven, so 
that the exact elevations of the various layers of 
bricks could be controlled. . 

. No 20. The center lines, boundary lines and the 
elevations of the important layers of bricks should be 
marked with ink lines« .The accumulated error ;of the 
marked lines should not. exceed two millimeters« 

No 21. Before laying the base, local spots on 
the foundation, which are not even, should be cleaned 
and then evened out with mortar in which the.cement to 
sand ratio is 1:3» 

No 22. The arches (spans of less than 500 milli- 
meters) of air and waste -gas ducts at the heat storage 
chamber section may be laid "trui-trai" [literally, 
could mean after the construction framework has been re- 
moved]. 
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No-23» Wedge-shaped bricks should be üäed In,laying 
the arches of the heat- storage öhamber and the brick 
joint spacing should be twjö mill imeit era i 

No 24. In the1 trähguiar area betwöeri the two 
arches of the heat storage chambör;, broken pieces of 
bricks with thick mortar may be.used to fill sections of 
less; than half a brick wide. However, compactness should 
be guaranteed. 

. No 25. In laying the-leyelling layer of the heat; 
storage chamber-arches, attention should be paid to the 
layers of bricks in the c'enter arid on the two sides. For 
this reason, lengthwise and crosswise lines should be 
used. ...■., '-'r'   f.'~ 

No 26. Braces inside the oven, used to stabilize 
the oven colums, should be accurately placed. Only after 
their elevations, 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 laid„ 

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

No-28. The center'dividing wails 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 be 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 inside the wall. 

No 29o Before laying the first layer of the ver- 
tical cqal gas' duet, the bricks should be dry-arranged, 
their 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 
joints should be solidly filled to prevent the intermixing 
of coal gas, air and waste gases. 
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No 31, The dimensions of. the..first layer of air 
and waste gas^ slanting flue.dujV should * ^k*2£th* 
lower hrlck structure before,Its actual laying begins. 

NO ^52*  The verticallty of the coal gas duct should 
he checked"! '%Äte;** **• diameter of ; .= 
thS dÜÖThe: error ^^erticallty^W^Wooal gas, air and 
waste -gas ducts should not he larger than fourmllll- 

-  NO 33." ^sioh'''i^^^/^^^^^:} 
be left according to ;the ,design^ • NQ: mortar Is placed 
beneath ,the sliding joint ..paper,- •-■'■>  • 

No 34. Before the various ducts are covered, loose 
mortar and oihe? debrU ..Inside ;t*L. ducts .should be cleaned 
put» ■'..••■  .v^;^v(t■:'^•::■'lv;,-r^i'':'.,'■'"_. ''.■';".:,/.,'", ■" i'-:t ■■■',■■ .■:■■     .■'■■' 

' '" Mn itf   The first layer, o^ br;lcia; .of ithe: vertical -■ 
tlii.''J?*ia& o*T«teethe ^rLJ^liSS^'"'": line of the' 'combustion chamber,and, the. .m*fIced lines «^ 
the width of the carbonization chamber have been checked» 

";::;Th^:>bai "'seas, air and waste" gas-openings of .the ■■.;. • 
topmost >Äff.? the ..sla^i» tine, duot should, also 
he checked. ... 

' -"■ No' 36;. :BeioreHhe^laying;.,of the first layer of ■: the 
verticaf flue, the bricks should be. dry-arranged, their . 
joints examined and the position of therertlcal flue ^ 
iZltvrla with a large ruler, and then: lines for the .upper f] 

lower^ayer^ 
laying begins« ^ ^ vertiCal flue should 
not. cover up the coal gas,  air and wastegas openings. 

<'   Wr."i7    The vert leal lty,on the carbonization    _ '■ 
chamber" sileÄÄt lajer of pricks of the vertl- ,;. 
cal flue .should be,strictly maintained.   ;;. •_.;;••.;_.;;,,._, 

■TdW-^fi" The lavinK of the vertical flue should be 

made wi£ "mortar M^^&J^flStf Shriek on both.;touching brick surfaces .before .laying).,    me Dries 
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joints should be solidly filled .and these joints on both 
sides of the vertical.flue should be smoothly grooved 
as the laying progresses'; :    : ;;: : 

No 39. The bcStitÖiii lining bricks; bt the carbonisa- 
tion chathber should be laid after"four|or five layers of 
bricks of the,Vertiöal flue have beeh laid. 

The bricks should be selected in advance according 
to their width, and bricks of larger and smaller toler* 
ances [from standard; dimensions] should be laid on the 
sides of the oven and the machine, respectively. 

Wo 40. In laying the vertleal flue dividing wall 
bricks of the half oven (pan-lu) connecting flue in the 
center of the coke oven, special attention should be 
paid to the solid.filling of the brick joints..' 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,» 

Note: Bricks of larger tolerances [believe to 
mean bricks larger than standard dimensions] should be 
selected in the laying of this center dividing Wall. 

No 41. In laying the furnace head ("lu-t'ou") 
of the combustion chamber, the bricks should be care- 
fully processed to guarantee that the brick joints will 
fit tightly. 

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

No 43 o...After five or six layers of. the vertical 
flue have been laid, the bottom part should be cleaned 
and "t'iao-chleh [literally regulating] bricks should be 
placed. Moreover, steps should be taken to prevent the 
coal gas, air and waste^gas openings from being clogged 
up or damaged. 

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



No 45» In laying the covering "t fui-t'al". layer 
of bricks of "the vertical flue, attention should be paid :, 
to the firmness of the bricks and the squeezed out mortar 
should be cleaned away immediately« 

jp- 
rNo 46;. Large bricks should: Reused for the cover of 

the carbonization chamber6  "This cover may also be in the 
form of ;an-arch.' -:; '.I)- •;•..,,      ;:V'--. ■ 

. 'Not et; When large bricks,.are vtsedf expansion joints • 
should be left on: the, sides -of^Ahe bricks, 

The suggested dimensions of the large bricks are 
410 x 140- x 115 millimeter sy... 

^No 47V, In laying ^e observation hole on the top; 

of the oven,, attention should; be paid to ■ the "vertlcallty 
of the hole. ,   \,.v.' ...■'. ;:-..., 

No 48. Water should not be poured onto the red 
bricks;used for the laying of the oven roof» 

No' 49. Prying.oven openings, should.be left on the ; 
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',bricks of. slmi^ ; 

lar dimensions. ..;;:-,.
:- .■.- •• ■; 

No 50. The drying bed of the drying oven should 
be laid dry; withrelay bricks» ; 

No 51. The Checkerwork bricks of the heat storage \ 
chamber are laid dry [without mortar]. Expansion joints 
should be left between the checkerwo.rk bricks and the 
walls, and these joints-are not filled with any material. 

10 



APPENDIX 

1, Phyöldäl ähjit o^tnical properties and. particle 
size composition of 16^temperature--silica fire clay. 

1) Physical and ..cheriic.aX.properties: 

Table 3« Physical and Chemi- 
c al Pro pert les" of Low- -Temper- 

ature Silica Fire Clay 

/   ;  Low Temperature Silica Fire Clay 

Chemical composition (on the basis of asked 
material) 

Si02   "*      not less, than 85^ 

AlgO-j not more than 8% 

Degree of fire resistance    not lower than 1,580°C 

2) Particle size composition: 

Residue on one-millimeter sieve, not more than 
three percent; material passing through a sieve 
with 900 openings per square centimeter, not 
more than 90 and not less than 60 percent. 

Note: if a sieve with 900 openings per square 
centimeter is not available, testing may be made; on the 
following basis: residue on one millimeter sieve, not 
more than three percent; material passing through 0«5* 
millimeter sieve, not less than 90 percent, 

2. Physical and chemical properties and particle 
size composition of ordinary fire clay» 

1) Physical and chemical properties: 

11 



■\ v.; 

Class 

Table 4*    Physical and Chemi" 
öäl Properties of Ordinary Fire 

Clay 
■tV V iit'il'l ''ni'ii'i'i'iiMl'l'il'il'lill Ji '. I ."II   nVi',li'-r 

Class I 

Class II 

Class III 

lent' of ;   /frönt e?it of Degree of 
fire re-, ;,^ Prepared, -. Ctfude, Re- 
sistance ' '   Matb'rraT ftfactorV 

(oo)                {%) Clay {%) 
i''l   ' i"'i'i''' i"' I'I i'iiii"i'l,'i!',l"V,'i''! 

not lowers 
than 1,710' 

not lower; 
than 1,650 

not lower.-: 
than 1,580 

" 70 

'    56 

Moisture 
Content 

3° 

40 

•V'50" 

not more 
than 8 

not more 
than 8 

not more 
than 8 

2) Partiole size composition: 
•''.' ■.)" 

Table'5,    Particle Size Com-': 

; '"position of -Ordinary- Fire Clay 

Sieve- Opening 
Size, (mm)   .■ 

,' ','v, :';Flne. ■ .7^ 
.'.Particle ." 

;.' Medium    ' 
.'; Particle ■ 

;Coarse 
Particle 

0*5-       -,,;■ .'   s.Sfy--. .■-■:*$*.::. .:?$$■■ 

1.Q   : '    ■<:M$'f:-J-: ,', ■-. '   -"/   . . ■ .''''.'.r*'"':':';"■' ' 

2.0 y:c: [x$$'y :■ '^:, ::V-:.97% v'::;' '<■>**•' •'              -'*;•,' 

.<-.:3«8.-.- ;.."■.■■ .;    ,*•■•  ... -:;      100?° 91% 

4.0 
4  ;'.»'' •■■ *.'    ■ "■■-•"0, ;. i ■' ^£1^ *■ •  ' 100#:- 
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TECHNICAL'; SPECIFICATIONS FOR BRIOKLAYING- .AND ■ 
CONSTRUOTION OF'6'^5-55 CUBIC: METER BLAST FUR-' 

NACES   (DRAFT) 

, [Thi9 is ä füll translation of an article sub- 
mitted by the Capi1iai;Can8tructiofii Department, Ministry 
of Metallurgical; Ihdustryi appearing in Yeh-chln Ghlen- 
she (Metallurgical Construction)t  No 12, Peipirigj 21 
April 1959, pages': l2-i8y3■■•'■ : : ;" " ''     '•' 

Chapter I. General Specifications 

No■'X'i These technical •specifications apply to the '.'■■■ 
bricklaying and construction of 6.5-55 oubic meter blast 
furnaces ,and their hot-air furnaces [air preheating fur- 
nace].'   ',"'',.:..,'.,'.',',' ,'.'.'"'.'.   '^\':' "',"i''"', . .'7 \,_ ';' 

No 2. During the bricklaying and construction of 
blast furnaces .and hot.;air furnaces, the environmental 
working temperature :should not be- below +5°C, ■ and a tem- 
perature above zero should be maintained for the various 
types of materials during the work of bricklaying and 
construction. 

NÖ;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. 

No 4. When natural refractory materials {such as- 
"pai-shär-shih" [literally, white sandstone], etc.) with 
the same characteristics as refractory materials are 
available, they may be used in place of the clay bricks 
of the furnace body and- the hot .air furnace.   ,.,..,, 

No 5.'"„ iörickläiy-lng and construction should be 
.carried but according, to the design. 

.. JMo. 6. ..When the construction of two sections is 
carried out at i the same time, necessary safety measures 
should be" taken o 
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Nfo 7* The degree of fire resistance and chemical 
döippbitlöh öf mortar should beCompartlble with the 
brl^y üäed. 

lib 8V The1 Öheckihg üf brick joint spaclngs should 
be made with ä thiökiiess gauge having the same thickness 
as the required brick joint spacing* The specification 
is considered to have been met when the deipth extended by 
the thickness, gauge is not more than 20 millimetersi 

No 9o The physical and chemical, prop.ert.ios of re- . 
fractory materials should meet current refractory mate- 
rial standards issued by the Ministry of Metallurgical 
Industry. 

No 10. During storage» refractory bricks and fire 
clay should be protected from moisture, ' Refractory bricks 
which have become wet should be dried before being used 
in construction. ■•.•■ . ■■ 

No 11. Care should be taken in the transportation 
and storage of refractory products to prevent chipping 
and breaking. 

No 12. With regard to materials to be used in 
the different positions, Table 1 should be followed. 

Table 1. Materials Used in Different Positions 

Item 
No 

Bricklaying 
Position 

Class & Grade, 
Refractory 
Brick Used 

Composi- 
tion of 
Mortor 

Base, hearth 

Bosh, waist 

Class I, 1st 
grade blast 
furnace brick 

Class I, 2nd 
grade blast 
furnace brick 

Prepared clay 65-70 
Crude clay 
powder "   30-35 

Prepared clay 60 
Crude clay 
powder     4-0. 
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Table continued*— 

Furnace body 

6 

7 

8 

Class II, 2nd 
'grad^'blas't^-; 
furnace brick 

Hot air furnace „Clags. IIj 1st 
arch roof V grade hoi; air. 
           furnace brldk 

Hot -iar fur- 
nace wall 

Hot air 
piping 

Plasterins of 
base  

Outer shell 
brick 

Class II, 2nd 
gr ade-«hat... air _ 
furnace brick' 

Class II, 2nd 
grade hot air 
furnace^ brick 

Red brick 

Prepared clay 50 
Grude clay .... 
powder ■    50 

Prepared clay 50 
Crude clay 
powdei*     50 

Prepared clay 50 
Crude clay 
powder     50 

Prepared clay 50 
Crude clay 
powder     50 

Fire clay 
C einen t 

70 
30 

No 50 cement   
sand mortar 
or No 50 cement 
clay sand mor- 
tor 

10 

Space between' 
clayibrlck and 
outer shell 

Space between 
clay; brick and. 
iron fsheall: ../.'• 

Cons1stericy 
of Mortar ■■.-: 

thin 

Particle Size 
;of. Mortar ;(mm;) >•)::'' 

"shui-cha" or 
furnace ash 

Prepared clay 60 

Cement      40 

'"■I, 
Remarks 

.Particle size'   Or use a carbonaceous 
' o«f5;; '•'• "■-r::- <- batter, • ?-/y:;v .-"'.,■■,v;:' 

Partiöie "ö^ze-" '■ \x Or :use ^carbonaceous 
O'.V^x.". ;:-';;':•■"''• ^batter •■•'. :'•,■"" . :. ...       . 
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Table continued— 

semlthick 

semithidk 

semlthick 

semithick 

thick 

thick 

dry 

thick 

Particle -"diad' i"-»5 

Partiele^sise 1,5 

Particle size 1*5 

Particle size 1»5 

«,;**> aaaLinalali« 

mm<m—**^l*~tl^**'m'm 

Or use heat-resistant 
reinforced concrete 

Particle size 5-15 

Particle size 2 

Chapter II» The Laying of Re- 
fractory Bricks 

Section 1. Blast Furnace Brick- 
laying 

No 13* In the brick construction of the blast fur- 
nace, the method of parallel [simultaneous] laying of the 
Fed brick outer shall with the inner lining may be adopted, 

No 14«, The bricklaying operation is allowed to 
proceed only after the center position of the furnace 
shell has-been determined and the iron notch, tuyeres, 
slag notch and large sets of structurals have been pro- - 
perly installed according to specifications. 

No 15. The level and the diameter of the blast 
furnace brick layers should be checked after every five 
layers of bricks have been laid. 
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No 16; The brick jointson the outer surface of 
the red brick outer shell should be grooved. 

VU' 

-.'■. ^l<\Bricklayi^: of,Furnace Base 

.No 17. ; Aeforevbric-ka, are- laid (for the furnace 
base] the: foundation muajt. be'level ed . with, a fire clay 
cement sa-nd mortar, accordIng "t'ov(in^; specified elevation 
of the bottom surface of the lowest layer' pf:bricks of 
the furnace base. 

'■■•■■v-NttflÖiV:':^ be selected 
according to their height and'thickness. Only bricks of 
the same height are allowed to be used in the same layer, 
and •iw«lü'k»AÄf'%e'ftaae/^jL^hn^ft.4ÄV'ttlft same r0Wa <-The 
term '^^thicknesa'l^here -refers,? evi^^tly;.^to : the width of 
the bricksi']' ;r-.h ■-, . ■■-;':.■. :  v^«> \-.-j iVi-^.V •''. .'•'.- •:-    . ■. '">.'. 

No 19. The parallel row bricklaying method should 
be adopted' for: the furnace .base» . .The.bricks of, adjacent 
layers'should ibe staggered. The parallel,brick joints .of- 
the topmost layer of the furnace base should form a 30-45 
angle* with the center line of the-iron.nptoh. .;, 

No 20. The bricklaying of the furha.ce..base,:should 
begin from the center line and the vertlcality of the 
first-row must be* strictly maintained.     <o:: 

•■■" ■ '■ No 21. -.The:horizontal deviation of ih^'brick-;:;: 
surface of each läy^r of the furnace base should not be ; 

greater than five, millimeters * :;.:, „,;; 

No 22. The bricks at the contact points between' 
the furnace base and the iron sheet need not be care- 
fully processed}" the forming of .natural Joints is allowed« 
The joints are tamped•solidly"with the filler specified 
by the 'design»" -: •- -.- :■:■;;,■,.;. ;;■.; ■■ ' ;,^. 

No -23.    The thickness.of 'the;,bric.k .Joints of the1 

furnace-base cannot exceed onefmllli'meter, . ."-;.;1. 
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2. Bricklaying of. FuiMliabe Hearth 

No 24. Before the, laying of the», hearth section, 
only that part of thö> töptiöst layer, ot the furnace base 
where the wall of the hearth is;;*öVibe bullt needs to be 
smoothed level. 

No 25. Bricks for the .building of the1 furnace 
hearth section should be sorted out according to their 
thickness and only bricks <?f^ the. same thickness majf be ... . 
laid in the same layer« -" 

No 26, The laying of the furnace hearth section 
should proceed from the irbn notch towards both direc- 
tions»        rJ  .'';;"''"''-':        '■■■',. 

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

No 28„ The tolerance for the diameter.of the 
furnace hearth may not be greater than 10 millimeters» 

No 29» The horizontal tolerance of each brick 
layer of the hearth section should be maintained within 
five millimeters«! 

No 30. The brick 'structures within a diameter of 
800 millimeters [meaning a radius of 400 millimeters] of 
the iron notchi' the slag notch and the tuyeres should be 
constructed tightly against the iron shell« Where they 
are not tight against the iron shell, a mortar of similar 
properties as the bricks should be used to fill the spaces 
solidly. 

No 31."■■■The brick construction of the slag notch 
and the tuyeres should be carried out by taking the water 
cooling Jacket into consideration or according to a pat- 
tern, A spacing of 10 millimeters should 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 tolerance for the elevation of the 
center lines of the tuyeres, slag notch and iron notch 
should not be greater than five millimeters. 
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S0 Bricklaying of Furnace Bosh 

Nö 3^i ; Ä b^iöis of the:'b0ah should be laid 
tightly against the1 out&£ shell. ';fhe brick surfaces in 
contact, with the outer shell need hot be processed; nat- 
ural joints are permitted. HoweVe^i the joints are filled 
with a thick mortar. 

No 34* The level of the brick layers of the bosh 
section should be strictly maintained. The topmost layer 
of bricks should be checked with a level and a guide 
ruler. If the' surface level"of the surrounding wall ex- 
ceeds the permissible tolerance, the brick surface should 
be Chipped or smoothed off and made level. 

No 35« The diameter of the bosh should be main- 
tained within a tolerance range of 10 millimeters. 

No 36. The brick joints of the bosh should be 1.5 
millimeters in thickness. 

4» Bricklaying of Furnace Waist 

No 37, The horizontal joints and the "fang-she- 
feng" of the brick layers of the furnace waist should 
not be greater than lc'5 millimeters. 

No 38o The horizontal tolerance of the layers 
of bricks of the furnace waist should not be greater 
than five millimeters» 

No 39* A spacing of 30-100 millimeters should 
be left between the furnace waist and the outer shell 
and this spacing should be filled with "shul-cha" or 
furnace ash as construction progresses. 

No 40o The diameter tolerance of the furnace 
waist structure is 10 millimeters» 
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5. ,. Bricklaying *of Furnace Body 

No 41, ,. For ,ths .conduction of /he brick «WJ- 
turW of the^furhaae'.bbdy, the center "ft *f J^g1 

lowed or;a templet having the earner incline as the furr.. 
nace body should be used, Itsvradius tolerance is not 
permitted to exceed seven millimeters. 

No 42. The „deviation ;o.f the -furhace body from . 
the center must notJexCeed.tWQ^^thousandths of lts\ . 

height* -; ' S,'" :..:<.;:.<: :c-lr;''::.-■■"■:':''",',"... 
No 43.' 'Ä;space of- BÖ-IOO millimeters 'should be '■ 

left between the dinner ;:lining pf;tbj furnace body and 
t^; miter shell. The space should be filled with eltner 
slag or »shul-dha* and the,tullnesa^f the filling must 
be guaranteedi ■.. :-H. "■■-■'■■_ V;v/'-;;;,v,>,«.  -- -;;;- ■••-■■■ 

' NO 44. For every 1.2. layere.of the.1^;j'Til?S
8: 

clay brick of the furnace body, a layer ?f.Pr|^^f. 
brick support should be laid« A space of 10-20 «JiJlJ 
meters should be left between the brick support and the 
outer shell. 

No 45; Pieces of brick and debris should not be 
allowed to drop into the space between the clay brick 
and the outer shell. :,- ::.;;,.■:,. :;■■.■ ■'•■■'  \ . . 

: 'No 46. 'The"; joints of toe furnace body clay _ 
bricks should not be greater than two millimeters in 
tSickness^the jo lute of the- red bricks are eight milli-, 
meters.    ;;>... ._.. .-'.i;-:;■:■& .^■■■;-- ■ '.-.'.: 

No 47. The horizontal tolerance ?f the furnace 
body, brick layers should..be maintained within five milli; 
meters.       "v>v ....-.., ,';.■..".,■■ ■-■•■- 

•No 48. Open spaces'for the Installation of__ x 

structural eiemeStä1 should be left in the furnace body, 
red brick outer shell according to. the *«»igv-..J5?5id 
sSucturalö are installed, in. these spaces, they should 
carefully tamped and constructed. 
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6. Bricklaying of Furnace Throat 

No 49. The1 Jointä of' thä'iürtiab.f threat clay- 
bricks should not be heater thfcii.tWo mllimetjra; the 
joints of the red bricks ar6 eight millimeters. 

: ■••''■ : j. 

No 50. The spaces between fürnäbö pbbf struc- 
tural elements and the surface of the brick structure 
should be filled with 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 millimeters. 

Section 2.  The Bricklaying of the Hot 
Air Furnace and the Hot Air Piping 

No 5.2. The bottom of the hoc air furnace should 
be constructed before the installation of the hot air 
pipings inside the furnace. The laying of the furnace 

wall may begin after the installation of hot air pipings 
and frameworks Inside the furnace. 

No 53» The position of the combustion opening 
and those of the air distribution openings on the fire 
baffle 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. This space 
is filled with slag or "shui-cha." The dropping of 
mortar and pieces of brick during the bricklaying 
operation is to be avoided«, 

No 55. The Joints of the furnace wall clay 
bricks should not exceed three millimeters in thickness; 
?hose of tSe furnace roof clay bricks should not exceed 
two millimeters; and those of red bricks are to be 
eight millimeters. 

No 56. In laying the furnace wall, the construc- 
tion method of first laying the clay bricks and then the 
red bricks should be adopted. 
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No 57. The brleks;at the touching surfaces between 
the furnace; wall an^/t.he., cpld-an4 ho^air pipings should 
bo carefully proces'sed,-.: "The spac^ej^Jsfeoüld bö completely 
filled with mortar«;:..-..?.-'„-/.ii Vr.  '. '■■..' sfh- •'■■•"; 

Jo 58. ,. Th.&vbricklaylng work,of the furnace roof 
may only proceed, after ■'.screws, .of .the framework have been 
tightened and after:^^ structural beams at .the foot of . 
the furnace-roof arch have been properly installed. 

No. 59. .■ The vjoints at \ the lour corners of the 
furnace wall should be staggöred« ■' Ä apace..<Jf._ 10-15,'. . 
millimeters should be left between the contacts of'the' ' 
end walls within a radius distance along the furnace roof 
and the clay bricks of the furnace roof, and this space 
should be filled.completely with ai thick clay,mortar [sic]. 

No 60» The brick joints of the'hot-air pipings 
should not exceed two millimeters in thickness. No ex- 
pansion Joint needs -to be .left..within the. brick structure. 

No 61. Durihg,',the> laying'iof. the hotraiKPipingsj 
a • suitable number of 'materialrf eedihg .openiRgS/tiiayVbe   . 
cut on the piping. These .openings are; carefully. Closed ' 
and welded solidly after the work Is completed'' to güa- ' 
rantee-a close;fit between the.brick.structure .and the 
outer, shell.,;. <■■■ . ■>■,.:■■:- ■";■■"<'.\     ■■'<■■ ■"•', . ;' -.' ...:"..'....., . ... 

No 62. The circular laying" of the: hot-al'r pipings 
is allowed» However, the brick joints in the longltu* 
dinal direction must:be staggered. , 

• No- 63. ' Openings for measuring .gauges should, be \. 
left on the hot-air piping's .according to the design'.:'. 

Chapt er. ill.;'." G arbonap eo ua Batiier' 

Section I." Materials ..'., 

• No 64. The,carbonac'eous!;batt'erl..msiy .be'.prepared 
from such materials as coke,' anthracite coal, coal tar 
and anthracene oil. 
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Note:    Technical .'requirements of the materials: 

Cokei / —   ' '■■-, 

Appeararicejy should be dense and show a silver- 
ish grey color, and not a black 
color due to insufficient firing; 

Ash content:" not more than ib$; 

Volatile matter: 1%; 

"Fixed carbon:' 85-92$. 

Anthracite coal: 

Ash content: not more than 10$; 

Volatile.matter:, .\%%. 

Medium coal tar: 

Softening point: 65-75°C. 

Soft coal.tar: 

Softening point: 40-60°C* 

Coal tar oil: 

Specific gravity: not less than 1.15V 

Anthracene oil: 

Specific gravity: 1,1-1,12; 

Moisture content: 1.! 

Distillation fraction:  210°C 10$; 230°C 25$ 
360°G 60$. 

No 65. The materials used for the preparation of 
carbonaceous batters should be completely dried and de- 
watered.  The dewatering temperature of coal tar should 
be preferably not over 140°C, and that of tar oil and an- 
thracene oil not over 120°C. 
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Nö 66*    For the preparation of .a--carbonaceous batter, 
a coal tar with a softehing point of 40-60 C Is preferred. 
However, a high softening point coal tar mixed with an- 
thracene oil or tar 611 to form a low softening point coal 
tar may. also be used*.,.;      ^ 

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 anth- 
racite coal with a maximum particle size of eight mill!- 
meters is allowed. For the-powdered material, a maximum 
of 30 percent of the large partlole anthracite .coal may 
be added to the powdered cok«>,. The:particle slüe compo- 
sitions of the powdered materials is shown in Table 2. 

Table 2. Particle .„Sise Composition of 
Powdered Materials 

Size of Sieve .-"..=•.*      smaller 
Opening (mm)       4-8    1-4   0.075-1   than 

.,:■•:■,■. .-;  :.,-,.■.•.;., :1v:-.,vt-..-. .«•■ 0.075 

Powdered coke       —     40$   32$      28$ 

Anthracite coal 
and powdered coke   30$    20$ 

Note: 1« In the powdered coke, the portion; smaller 
than 0.075 millimeters should not be 
less than 28 percent. • • ■ 

2, In the mixed powder, the portion 
smaller than 0.075 millimeters should 

,     . not -be less ;than 15;percent. 

No 68, The ratio of preparation of a carbonaceous 
batter should.be determined by laboratory experiment. The 
general/range is as-,follows ..(weight basis)j  -        — " 

. ,'■;• Powdered, filler, 80-84$; /binder j 20-16$. : 
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Note* When the tamping tool for construction is 
of poor quality, a low*softening point tar should be used, 

.No 69» To check the quality of a carbonaceous . 
bat|eri 'thfe •prepared 'bather, isiforiaed, into a test piece 
under ä; pressure0 of-400/kg/can ^nd:,.a^temperature,of 80- 
100 C» The test piece Bhould have the following physical; 
properties„after being calcined at 800-l»000°C in the 
absence; oi^.^^y:;^i:ff^\:^^yy':.^:^:^.f-'\,':. ' ,-'.;. .; 

Compressiye strength: hot less than 150 kg/cm' * 
''•;;':;:;' .;'';■■' ü&tialbfii'-'' yi-f■not: .less '.than" 1<3», 

""*'■'■'■ /If the laboratory i^ hot,equipped to, carry but ; V 
the above test, the quality of the barter may, be tested 
by determining only the density of the test piece without.' 
calcination. The values or the density are specified as 
follows:"'''        ;:;':r-.;

;;::. .■r;'.'.',v;,;.v-....,..;5:i=l..-i. •.  _,-■ 
...."...".;" When the "test 'piece Is ftamped; solid \with a pneu- 

matictooli  its density should .not ibe, less than 1,220 
kg/mV Y1 ;';'; /\      .   ■:':;-c;!. ■:/■/::.; i.: •',..'. ..-.".';, ...";.' .;, 

Section 2. Construction 

■:""'"No 7°» The' carbonaceous, batter may be prepared, 
either - on a weight ratio basis or on a. volume ratio: 
basis, but the accuracy must be within one percent. In 
the. process-"of mix Ing the carbonaceous batter/it a. trans- 
port atipri and applic atlbn, spec lal c are should be exer- , . 
cised not to let any' impurities such as dust and moisture' 
enter the bätter«.: The training of .the construction per-' 
sonner Ctb' "pay attention to] Equality should be streng-rV !; 
ttiened. Nohcönstructlon personnel should.not -he  allowed 
to enter the construction site at will. During'c.on.strua*r 
tio.n» attention must also be paid to labor protection and 
toflrö prevention-measures.     • . - 

No' 71.; In the preparation of the carbonaceous ' ,' 
b^tteri the p6wdered=f iller and the tar binder: m£y be 
he'ated and mixed 6n an iron plate* The temperature -of 
the carbonaceous batter during mixing should, hot be higher 
than, 160 C. It must be mixed homogeneously before it is 
alloWed to "be transported to. the-working site to be used. 
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No 72«, Before construction, the tamping equipment 
and tools must be: öarefulljr examined* and attention should 
be paid to their ölöaniineäs,;  " 

The templet used should be öttföhg and its surface 
should be planed smooth. There should not be any cracks-, 
and holes in the templet»;     -<•- 

'  Ho73*; The foundation layer of the furnace base 
should be swept clean before construction may begin. 

No .7^* The foundation 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 first layer of carbonaceous batter may be 
increased to 180 Ö. 

No 75. Pneumatic tools should be used to tamp 
the carbonaceous batter solid. Manual methods of tamp- 
ing may also be employed, but care must be taken to tamp 
the batter äs solidly as possible,''  The work of applying 
the carbonaceous batter should be continuous and should 
not be intermittent. 

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 0. 

No 77. 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 Joined at an 
angle. When the first layer of carbonaceous batter has 
been solidly/ tamped, it should have a rough surface.  Its 
quality should be checked.» and when found to meet speci- 
fications the second layer may be applied. 

No 78. When tamping reaches the iron notch, slag 
notch and tuyeres, special care should be taken to make 
sure that the batter is 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 oxidation of the carbon. 

No 79. The templet may be taken down when damping 
is finished, and only after the batter has cooled and its 
quality examined and found to meet specifications. Finally, 
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a protective layer not less than half a brick [in thickness] 
is built on the inner;surfadee A dry,-refractory clay 
powder of 10-20'Millimeters thick is filled In the space- 
between the protective layer and the carbonaceous batter. \ 

m<}'- 

. 'Qhäp,t^ii;iV'i Heat Resistant Re- 
.' .inforcfed. Concrete and Heat Re-./-. 

' V f'slstiant Concrete'-'-..\. 

Section 1„ General Specifications 

No 80. For blast, /fUrhac es below 55 cubic meters 
in volume, heat resistant, reinforced concrete structures 
may be used in/such ..sections' as the outer shell of the -: 
furnace body, the supporting column of the blast furnace, 
the dust, eliminator and the :rpof of the .tubular hot air 
furnace.. Heat resistant concrete'structures may be used' 
for the inside, lining,' sections of- the'biast furnace body, 
the angles of the äir-dellvery piping and the,tubular 
hot-air furnace.    ■■•■.::;■•■••;■' 

No 81. Special calculations should be made of the 
combined influence of temperature and loading stresses 
on the heat resistant, reinforced concrete and heat re- 
sistant concrete structures.- ■-' -;     '-"   ■ i-i■•;" 

No 82. The composition of heat "resistahT concrete 
is determined from the design*..: ..The properties and per- 
fflissible/^working temperatures of the heat "resistant ;Con- 
crete are given In Table;'3. : •' 

No 83» For heat resiötant structures Which either 
Hold" Very large loads-or- are. subjected to severe impact 
and abrasive action, .the standard grade of' heat "resistant 
concrete made from cement must hot be lower than 200 and 
that made from waterglass not löwer than 150. 

No .84*. For the steel of principal stress"" in the • 
heat resistant, reinforced concrete structure, .the use of 
tc deformed steel is most suitable. For the other frame- 
work steel and steel bands* t« or t, round steel may be 
used. The use of cold processed'steel (cold stressed, 
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cold drawn and cold 
principal stress1 in 
mit ted;. 

rolled) aä the 
höat resistant, 

öteel tendon 
structures ii 

(chin) of 
i riot per- 

. No .85..., With TÄgäM to the maximum working temper- 
ature of the steel tendon, it should not exceed 350 C on 
the low temperature side and 550°C 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. Theheat 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- 
tion steel tendon is 0*3-0.6 percent. ••• The thickness of: 

the steel tendon protective layer should not be less than 
30 millimeters in thickness» The materials used in the 
preparation of the heat-resistant concrete should be 
selected on the basis of the strength of No 200 and a 
temperature of 1,000°0., 

Table 3«, Properties of Heat-Resistant Concrete 

Item 
No . 

Maximum 
working 
temp» 
(°0) 

Concrete Materials! 
I'        ' Concrete 

Fine- \  Skeleton Standard 
ground i (ku-liao).  No 
part j  part . 

Strength! 
under 

maximum 
temp* 

(kg/cm^) 

Heat-resistant Concrete Prepared 
. from Alumina Cement 

Remarks 

1 1,400 none chromite !l5O-30O 50-100 
and 

chromium & 

!  ' ' 

magnesium 
, type of 
prepared 
material 
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Tabl< s continued*- 
• ..•',. • ■•.■■ 

■':   ■:-.:■ 

2.<v lj300, '■'; '::■■#&&&.■ i  - prepared; 
clay 

material 
of not 
less than 
1V73QPP. 

3#9%oo. 35*100 ■    «• «•«!»<■»•# 

' ,.1 ■;.;..";-.•■• 

.'■..';.:■' in degree 
i ■■■   ,.;:,•: i of■;. fire re- 

sistance 

Heat Reslstant-Conrete Prepared 

' 

from Silicate Cement - 

3 1V200-. prepared 
clay 

. material 

prepared 
clay 

material: 

100-300; 35-100 use, 
under 
acid 

-.:.:-- '..''. "■'."' .' '■ ; ofrnot'- 
- less than 
': 1,730ÖC 

of: mot ;'J 

less than 
corrosive 
environ- 

l,730°a ment not 
in degree in.degree : .••,'. .'.:•.-. ' permitted 
of fire of fire 
resis* resis- -•- ■.-.;' ■-, 

\  tance tance 
'::■ ;" 

4 1,150 prepared 
clay 

prepared 
clay 

100-300 : 35-100 Same 
as 

: material material above 
■ and of "hsleh- 

;' "white'. ts' u- . ..  . ■ .v 

m ?■   :       "' 

sand^.' • 
■ stone" ; 
\  of not ; 
. less'.:,,' 

shih," ' 
"white : 
sand- 
stone": 

• 

■'■ than ;ajld- "chiao 
,. ; i,650°c ' -pab-shih" 

■ in de- 
gree of 

, af not.,-■ 
löwer than 

fire il^650°C 
resis- in degree 
tance of fire 

I resistance 
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Table" continued-«1 

5 1,100 

i 

prepared' 
; clay 
material i 

prepared 
clay ! 

of not 

1ÖÖ-30Ö 35-100 use 
under 
acid 

' and    | lower corro- 
quartz  : than - sive 
sand of \1,580°G environ- 
not     | in de*»' ment not 
lower   ! gree of permit- 

than rt  i fire re- ted 
1,5S0GC . sistance   . ,,...... 

; in de- 
1 gree of 
fire re- 
sistance 

6 1,000 powdered 
coal ash 

-do- : 100-300 35-100 
-do- 

7 TOO pumice 
stone, 
clay 
product 
pieces, 
powdered 
coal ash 
and"blast 
furnac e 
"shul- 
cha" 

basalt, 
diabase 
and "an- 
shan- : 

yen" 

150-300 100-200 -do- 

8 700 ~do- blast 
furnac e 
slag 

100-200 70-140 

9 700 -do- tuff and • 
day pro- 
duct 
pieces 

100 

• 

70 -do- 
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Table continued-*- 

Heat^esistant-Obhci - _ - 
from Släg Sllle ate. Öemeht 

red 

12 700 See Note 
2 

basalt, 
diabase 
•and;- *"ah- 
sh&'h- ■' •■ 

150-300 100-200 
use 

under 

acid 
13 700 -do- blast" •-'■ 

furnac e 
1*00-200 70-140 

corro- 
'- ' ■.'/ : -• ~ ■''slag •'■■■ '   t ■■i/::    -'■■■'; sive 

environ 
14 700 -do- tuff and-j 100   ' 

clay :pro-i •":' '■-"": 
70 ment 

not 
duct •••     '^ ■■  ■■ •""/ per- 
pieces-   "V'^; 

■'■•"■„' ■/,-,:/, I ,. ,'.1;;'..., .... 

mitted 

Heat-Resistant Concrete Prepared 
from Water Glass; Containing So- 

dium Fiübrösilicate 

15 

16 

1,200 magnesite 
brick 
pieces  

j and 
I lurgical 

metal-magne 

-1,000' chrome--: 
-magne- 
" slum-:  >■ 
mineral 

■''tm:. 

Ääg'rieslte 
brick, 
.chrome-.  

slum 
brick 
pieces a' 
metallur- 
gical 
magnesite 

chromlte 

150-200 

100-200 

%0% of 
original 
strength, 
at 800°C 

90-180 
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suitable 
for use 
..in- the 
presence 
of NaCl, 
Na9C0,, 
NagSOr, 
NaP & re- 
generated 
alkali 
solution 

same as 
above & 
places 
under 
acid 
action 
(exc ept 
HP) 



Table continued-— 

17 1,000 

18 900 

preßärel; prepared!; 100-200 90-180 same 
clay clay':,;.;-!- )■"■, ;■■; '■ .. as 

material material j above 
of not of not .... 

lower lower 
than n than ; 
1,730°C 1,730°C- 
in de- in de—'■•;... 
gree of gree of • 
fire re- fire re- 
sistance sistance 

prepared semiacid 100-200 90-180 same 
olay refrac- as 

material, tory ma- above 
quartz terial ■ ..- 
sand and or pre-, 
"an-shan- 1 pared 
yen" clay of 

hot 
lower 
than 

l,58b°C;".'-. 
in de- 

i 

gree of '■•»■■■ •■■■■■ . ,. . 

fire re- 
sistance 

Note: 1. Clay product ..pieces under item 7 refer 
to broken pieces of red bricks, tiles 
and waste materials from the ceramic 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 kilograms would be suitable. The heat-resis- 
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tant concrete for the making of .blocks maybe selected on 
the basis of a maximum working temperature of 1,200 0» 

No 88. For the furnace body, of a 55 öubic meter 
blast. furnace* the ;ii,hiclkness of the) concrete blocks 
should not be less ihan 575 mill liters J for a blast - 
furnace of less than 28 cubic;ieters* the thickness . . 
shoSld not be less than 345 millimeters. A^y-ofJO-iOO 
millimeters should be left,between the outer* shell and the 
inner lining -and ..'this .*p£cr is filled with such heat in- 
sulating material: as) üshui-cV. or. slag cotton. At one ■ • 
meter' intervals along; the height, of the inner'-lining^ a 
ring of supporting layer shöüld'be built to hold up tne 
heat insulating material,  ,... , •■ ;. • 

No 89. To facilitate inspection, repairs and _.-. 
observation-,^ manhole of .approximately 5Q0 x 700 milli- 
meters should be; left',mW?, lpw?r- part of; the furnace 
body outer shell*"'.,.,    ... •.:'....,^.V",-'" ■■'!:;'';' ■'.■■'-'.■ 

No 90«, The. constructionof the. furnace body 
outer Bhe.ll as a single, body;:is', preferred. ..,.. 

No 91. "Tao-lei-shih^ Eliterälly, inverted-rib *• 
type] of heat resistant., .reinforeed.;cpncrete^plates_are 
used for the roof of the hot-air furnace. ?hV?™ö?* * 
temperature of the heat-resistant concrete is 1»20P c ?na 
its.strength is ,Nc 150.., Three; steel tendons_:In ^e rib 
are .principar .tensile stress steel tendons. Prefabricated 
plates.:Äre;prefe:rr,e;d:... '.;".'"'.'.,' '■".'/".'',_;.''./...   "'jT..^;,", ",;.'.' 

'•'No ;£2» ':A'heat resistant reinforced concrete;with "> 
a working temper at ure;o;f 7.00°G; ;may. be used ^r; the.outer 
shell of the dust eliminator. Its thickness j should-no t^ 
be.less.than 150.millimeters. The steel .tendon ratio for 
.thi.princlpal.stress circular tendon is 0^4-0.6Pjwent 
and that of the vertical direction steely tendon is 0.>UO 
percent.. The ..strength of the heat-resistant^conerete_ ^ 
should not be below ,tfo 15p.. The; protective layer thickness 
for the steel tendon should not be less than 30 milli- -< 
meters. For the skeleton part of the J^jJJl'.tiS??!^ 
of,red,brick or a.blast furnace.slag of better stability, 
etc.Vmay.be. used,; '.] . 
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Seöiion 20 Materials 

: No 93i For the: binding material of the heat-re- 
sistant concrete, alumina cement'y_  silicate bement, and 
slag silicate cement and water-glass with not less than 
50 percent of "shul-cha" added.'may be Used, 

Note: .. Volcanic ash silicate cement using dlato- 
maceous earth, pumice tuff :ör.waste aluminum sulfate as 
water hardening material is not permitted in the prepara- 
tion of heat-resistant concrete. 

No 94. The standard of cement must not be below 
No 300, .■'..'.■".'■■''• '';•.'"". 

No 95, The modulus of waterglass should not be 
below 2«6, but it should not be higher than 3,2 either. 
A modulus between 2,6-3.2 should be used. 

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

No 97- Quartz sand used as fine ground material 
should contain hot less'than 90 percent silica. For the 
fineness of this material, it should be guaranteed that 
not less than 85 percent of.it 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 100 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 it should contain not less 
than 25 percent of AI2O3 and not more than four percent 
of sulfate and loss from heating should not exceed eight 
.percent. 

No 99, The particle size of coarse skeletlon ma- 
terials used in large and thick structures should not 
exceed 40 millimeters, but in other structures it should 
not exceed 20 millimeters. 
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Nö 100» The grading of fine skeleton Materials 
should ■ follow tide recjuiremenfcs.pf Table ,4, 

Table 4, Grading of Fine Skeleton Material 

Sieve opening size 
(clear diametery millimeters)'  5<>0  1.2  0,3  0,15 

Fraction of material going 
through sieve {%,  weight basis) 85-100 45-80 5-30 0-25 

No 101, Ohromite should contain not less than 
35 percent chromic oxide (Cr20-z), not more than nine 
percent silicon oxide (SiOp), not more than two percent . 
calcium oxide, and it should not Contain any harmful 
impurities, 

No 102, Refractory clay brick pieces and broken 
pieces of semi-acid products used as coarse and fine 
skeleton materials in the manufacture of heat-resistant 
concrete should meet the following requirementst • 

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

2, The limit of compresslve strength should not 
be lower than 100 kilograms per square centimeter, 

3, They should not contain any slagged and vitri- 
fied particles«. 

4.» Used acidified refractory clay products con- 
taining more than 0,3 percent sulfate should not be used, 

No 103a The limit of compresslve strength of 
broken pieces 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. 
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:No.l04*■..-• Water-used in the  mixing of ordinary con- 
crete may be used...in .the. mixing of hfeat^resistant con-, • 
crete. 

Section:; 3 i dons trust ion 

No 105, Rust on the Bteel should be-cleaned Off,.. 
before using,. ■ Electric welding.,or iron Wire may, be em-; :.■ 
ployed, in,.joining and stabilizing the Bteel tendonsu tte^ 
requirement of contact connection is the same as*'In oral**' 
nary reinforced concrete«, :;' 'yc---\l-■<•": 

No 106, Before pouring the concrete, the templet 
should" be "carefully" examined '"as "to 'its deslgn'''requTrements 
and its firm anchorage«, 

-No .10?:*; ■ The heat-resistaht .concrete may..be. either 
mechanically or .manually mixed;« ;,:;The addition of materials 
should be carried oUt on -.-a .weight basis. .The, ; accuracy ::; 
of the cement , fine ground material, and water weights;:; 
should be within two percent and that of fine and coarse 
skeleton materials should be mithin five perqent* .. 

"--. No; 108, Before mixing, the.mixing pip?i, bucket 
(or jar) and iron plate should be carefully cleaned of v 
any dirt, Impurities and remaining pieces of ordinary 
concrete. ■ 

No 109o The process of mixing the heat-resistant 
concrete is the same as mixing ordinary concrete. The 
various materials should be.mixed thoroughly in their 
dry state and then water added. When waterglass is used 
in- the:preparation of"the heat-resistant concrete» only 
two thirds of its total quantity is first added.; The 
mixture of fine ground material and sodium fluorosllicate 

fine and coarae 
2-3 minutes, the, 

is then added and this Is ^followed by 
skeleton materials». After mixings for 
remaining one third of waterglass is then added and 
mixing'is:'continued: immediately*. Jy.;.f,; -;.■■;..    ; 

! •; : -". No: 110.. v.. The; fluid ity of ,t,he \ heat-res is t ant con- 
crete should: be, determined ;by: the: method of tamping, - 
When the vibration method is employed, its "tan-lo-tu 
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[literally, degree of crumbling] should not be greater 
than 20 millimeters; when; manual iaiipirig methods are em- 
ployed, It may be 3CK50 millimeters« 

No 111. The heat-resistant concrete should be poured 
in layers and the thickness of each layer should not ex*- 
öeed 25Ö millimeters« Wen manual tamping is permitted, 
its thickness -should not be greater than 150 millimeters. 

 "'No"Ti2Y When' construct ion with heat-resistant 
concrete having a cement binding material is. carried out 
above +7°C, no special curing method needs to be employed. 
However, when construction is carried out below 7 C, 
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 C0 .; 

No 114. When pouring heat-resistant concrete 
which has been prepared with waterglass, a temperature of 
not lower than +15 C should be guaranteed, .. ■. 

No 115, The addition of calcium chloride is not 
permitted during the winter construction of heat-resis- 
tant concrete. The heating of heat-resistant concrete 
which has been prepared with cement may be done electri- 
cally or by steam. Only dry heating is allowed for 
heat-resistant concrete-which has been prepared with 
waterglass (electrical heating, superheated steam heat- 
ing or steam heating in a closed pipe), and a good air 
circulation should be maintained to. allow steam evapora- 
tion» 

Section 4, . 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 ....jir*•: General Rules' of "pry* 
inland:::Heating'with Hea£iin;g ' 

,?;,■■ Equipment: • '!; ;H 

Li.]-1 ■ : - L"- 

Technical • 
Conditions Unit 

Rate of- heatihg ■•■;'.v.-*-J>!'.r' 
up. to 100-150%':. ^°G/hr 

day 
h 

Minimum main- 
tained time, 
100-150DC' ■-.■•- 

Rate:of heatlhg>;; 

100-150°C- to;: -f;;'rt 
600°C °c/hr 

Rate of heat- ■' 
lags- '600°G to -; «■' :':'s ■;;. 
working temper- ■ ■ "'" 
ature C/hr 

-Thicknöä's ; of.Struc- 
•tüfal Part "(cent1-. 
" : -' meter)': 

~~I40 below 20 20-? 
^■r.:.'; in.-... 

over 40 

2$-4ö ; ,:,l'p-2C!-,-'.-5.-10 ,' 

"O^y,.'. , 3\- ■•::'.//;7:.-' -: 

100-200  50-100 '25-5O 

not '    250 
specified n;: 

100 

Remarks 

silicate cement the -procoss should, he delayed for six,, 
days, andr for heat-resistant c.bhe.re't'e prepared with 
alumina cemerit''it" should be delayed for two days* ' 

■J • '■■■ No 117* -For heat-resistant concrete prepared.: ' ;
? 

wi-th water glass the pouring of water on the concrete 
during hardening is forbidden« 

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

1. Templets of ordinary structures:. tk°se for 
concrete'prepared1 with 'alumina cement should; wait' for _■- - 
one day- ;'ahd night; those for concrete prepared, with sill-; 
cate-cement should wait for five,days .and nlghtsr and ".o 
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those for concrete prepared with waterglass should wait 
for1 three daysand nights* 

2i Template of more important structures: those 
foi? concrete prepared with alumina cement should wait 
for two days and nights; those for concrete prepared 
with silicate cement should wait for seven days and 
nights; and those for concrete prepared with Waterglass 
should wait for three days and;nights. 

... Section. 5. Drying and Heating 

No 119. For heat-resistant concrete prepared 
with cement binding materials, drying is carried out 
after the designed strength has,."been attained. For 
heat-resistant concrete prepared with waterglass, drying 
may proceed immediately after the dismantling of the 
templet. - 

No 120. Drying with heating equipment should 
proceed according to Table 5. 
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TECHNICAL SPECIFICATIONS FOR THE 
CONSTRUCTION OF SMALL CONVERTER 

.LINPG;. (P^AFT)  . 

[This la ä füli trärislation of an article sub- ; 
mitted by the Capital Construct loh ;:Depart;meht, Ministry:,..' 
of Metallurgical Industry, appearing In Yeh-chih Chlen- 
she (Metallurgical Construction), No 12, Peiping, 21 
April 1959, pages,46-19.1 

No 1, These technical specifications apply only 
to small conyerters which use sintered dolomite batter 
as their' inner: ■ linings,, ;;^*:'-  :; r";;.'.. '.''■''/,  .7'.../. 

No 2s  'The''batter;•should; bfe!\p^epa^ed-Vith a bltlder 
and5 a'filled ,77\, ;../■"::: 77V-7'^ 'l^^.-^^ri   ;.■■'•..■:-.... 

Coal tar or a mixture of coal tar and tar oli 
(chlao-yu) may be used as binding materials, and sintered 
dolomite is used as':-thö -filiere7^7    ','.«:. .777"-' 

No 3. The use of aqueous type of binder in the 
batter is forbidden« 

No 4. The composition of the batter on a weight 
basis is: filler 100: binder 7 - 10. 

Note: Less than 70 percent of recovered dolomite 
may be used in the filler. The use of recovered dolomite 
is especially suitable for fillers whose grain size re- 
quirement is below one millimeter. 

No 5» The particle grading of the filler is 
generally (weight ratio %): 

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

No 6. Dolomite calcined at above 1,500°C should 
be used as the filler; *he use of a greyish white, loose 
and lightly burned dolomite is not allowed. 
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too 7* ..She  chemical composition of the unburnt or 
crude dolomite should he: M$p not less than 17 percent; 
Si02 not more than, two percent, aocf ^p% ^ ^-Q  than ■• ; 
two -perfceiiti The. chemical comp^,s'it{lp:n;./!pT'.\the:;Bint'er.ed : 
dolomite should bei MgÖ;not ies& pan 20'percent■> ;:SlO^ 
not more than seven perc ent, .RAO3.n0! tqore, than severi 
percenti and :the loöä of .weight upon sintering should be 
less than one percent*   « ' 

j;v Üo;.:t»'! '■: The. use o| sintered dolomite hydrolyzed 
as a"''realLilt>of dampness is. forbidden.: .       .' *'■■• 

'■■■;'■■■■< No^9», Both' simte^e^dolomite and.recovered dolo- 
mite-material should be kept ,ln a'dry-..place.:". The time- 
of their storage should .not exceed five days',;;'while the . • 
time of storage of powdered material "should not exceed 
two days»1" The material should .not be mixed with, such 
impurities as fluorltej: sand .pr-earth«^:; .*.:.,.-., ..'.. ...;:;;■. 

>■•■■:■■•'     No-10. - In preparing the ;doXp.mIt,e' batter,., a coal  ;" 
tar with a softening point of 45-60°Cr;is; preferred«: ;A   .; 
low softening point coal produced by mixing a high  "•■ 
softening point tar with anthracene oil or tar oil may 
also be used. ;-,.;■:,;; ;;\-V'X;>- :""<'- '••.•.- 

No 11» Petroleum tar should not be used' as'binder. 

No 12,  The binder should be heat-processed and 
its water content must be below 0«5'.percent•;''';/".'.■ V'. ■:":■;?; 

No : 13 9..... Before mixing, .large, .medium, "and ''.small 
, le size fillers-should be separately höäted 'öiiV-ft! 
iron plate to 160-180 Cc The_blnder should'bö drled^by 
heat 1; 
used. 

particle size fillers-should be separately höäted origan 
iron plate to 160-180 Cc The binder should'be dried br 
heäting at ä.temperature of 150-180°C before it can be 

■■*■•"■■   No 140- During; the process of mixing, the large 
and medium particle.size fillers should be soaked first 
in the binder for at least five minutes before the small; 
particle size filler is added and homogeneously mixed«, 
The temperature;during mixing should be maintained at 
around 140°C. -■-■'■•>.'. -. ,• ..'. .;:

; ■, •  . \,    ■■'■:../ , 

Note: ,^ime mixed, mat er ial JBhould not show white ■■"■: 
spots or the presence of bll particles. 
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No 15» Before the plastering of the converter 
lining the plastering hammer used should be preheated. 
The plastering process must he carried out continously 
and evenly with every full blow followed by a half blow* 
She mixing and the plastering should be,done simultane- 
ously and closely coordinatedo The method of thin layers 
and repeated plastering should-be adopted for the tuyere 
section. 

No 16. The plastering should be carried,out in 
layers. Each layer of material is 60-80 millimeters 
thick. During the process of plastering, the temperature 
of the-material must be above 100 C and the surface tem- 
perature of the material layer .should preferably be above 
80 C after the layer has been plastered on. 

No 17o The degree or density of compactness of 
each layer of plastered batter may be examined by a five- 
millimeter diameter flat head steel rod; when the steel 
rod is forced against the plastered batter.with the hand, 
it should not enter into the compacted batter. 

No 18. When the plastering work progresses to the 
air pipe section, the angle of the air pipes should be 
guaranteed at less than 6-8 degrees«, 

No 19«, In drying the converter lining, air should 
be pumped in immediately and. continuously after the fire 
is lighted to raise the temperature rapidly» The air 
pressure should be gradually increased from low to high. 
The drying temperature should generally reach above 
1,400°C.  Thedrying time is approximately 6-12 hours. 

Note: During drying, the tuyeres should be heated 
more than the ether partsß 

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 section. 

No 21» During production, maintenance should be 
strengthened. Overblowing and underblowing should be 
avoided» Moreover, the consumption of silicon-Iron and 
fluorlte should.be reduced in order to prolong the life of 
the converter lining. 

1524 END 
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