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TABLE XTI —CueMIcAL CHANGES IN CHARGE ,033 (JUuLiENHTTTE).

Sample Analysis of Metal, per cent.
taken {
at i Charges and Adjuncts. Remarks.
o'clock. " P. Mn si. Al;0s. i €a0. | Mg0. | P.0;

Analysis of Slag, per cent.

7,210 kg. Krivoi-Rog ore,
1,000 kg. lime.
0-061 32,100 kg. pig and 8,170 | Charge froth-

41-30 | 10°56 | 14:86
| kg. turnings. | ing.

k
=

42:04 | 10°15 1540
4475 | 9-04 5 1529
Traces | 25:38 | 9-11 3 2359
>, 16:23 | 9-19 3206
i 1365 | 870 | 4:08 | 3447

0066
0060
| G:068
50 | 0057 370 kg. i All melted.
7 10075 490 ,, 9; . ore. | Charge begins
to boil.
0-068 560 ,, ! Charge boils |
| 0066 210 ,, 5 freely.
|
39-08 | 78 37 | 0-068 i
39-97 76 3 0-078 110 ,;, lime.
3969 ? | 8 0:075 120 ,, %4
1337 42-97 21 |1 0068 165 ,, Ferro-Manganese. | Charge quiet.
12-69 4389 | 6 24 | 0°068 Furnace
tapped.

Sample ‘036 | 0-42 sie sas i

of
finished
steel. i
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Charge introdueed, . 11.20 o’clock. Yield, SR
Pig-iron run in, . . 12.80

soand ingots = 9806 per cent.
Tapped, . . ; Ll D10 T

2 970 ,, casting ingots 2-41 5

Total yield, . 40460 ,, 100-47 "5

! 'I‘a:ble‘ xli. shows chemical e‘ﬂangesv taking place during the working of charge of medium Silicon iron from the mixer. At this works, the
mixer is simply used to store the metal, remove about 30 per cent. of the Sulphur, and desiliconise to a small extent.
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CHEMICAL CHANGES.

fmths
froths

slightly.

TABLE XLIIT.—Tecuxican Erriciexcy or THE 30 To 35-ToN
Furnaces (JurieveA Works).

IL
harge throws

menced.
adle 1.
strongly.
ally settles.
up bubbles,
guietly.

v
]

Charge boils
Furnacetapped.

Remarks
Charging com-
Charge gradu-
Charge quiet.

2
Charge
Charge

3

No. of Daily Out- i Annual
Average for the Year, Chl;u‘,qes ek pu{ per Monthly | Weight per Outptgslof
pel;”i;‘f; Furnace. Output. Charge. Ingots.

{L

) Tons.

1905, .. 1 i 134,200
1906, . . ! . J 3’ 135.600
1907, a - % ‘ 4 > 2 134.350
1908, - “ 4 153,610

ene

Ferro - Manganese

(80 per cent.)

1909 (6 months), .

Charge and Adjuncts.

kg,

Manganese, 2°5; Phosphorus, 0°15; and

11,20 o’clock.

limestone.
49 kg, Ferro-Manganese at

6,314 kg. ore and 2,132 kg.

]vmoltr-zn pig, 28,520 kg.
Two shoveis of sand.

262

1:1 percent. ; Slag 4,084 kg.

(

TABLE XLIV.—CoxsumprioN oF Marerials (JURIEVEA WORKS),
(Weicars pER CENT. OF Souxnp INcors.)

22-44 | 492 kg. ore.
Z.

19°52
2152
2168

1 direct from the blast furnace at the Donetz-Jurievka

are nof required.

0-

| 5 Ingot

Average for the ' R Caleined Sintered Moulds.
Year. tonDem., |-Adtmestegt. * | Dolomite. | Magnesite. | Cost per Ton

of Ingots,

115

1
23
101

13

0:38
033
27
038
49 | 0:92 | 027 |21 -505

363
98

Per cent. Per cent. Per cent. | Per cent. Per cent.
3 78 234 | 45 0:16
92 o i |

i

oo

sis of Carbon, 4'2; Silicon, 1°1 ;

1905,
1906,
1907,
e
1909 (6 months),

2300 | 3:09

36°50

per cent. ; Casting waste 508 k
king of low Phosphoric meta

= S S I SO R
2= SR
0O 00 S W
oo
o e
S rD O e

Analysia of Slag, per cent.

.

10-00
1634 | 9092760
569
9

1358

TABLE XLV.—YieLp rroM FurNaces (Jurievka WoRrks),

0-07
14:62

24-89'| 16:24

2

Percentage Yield (Total Percentage Yield (added Ore
Charge, including Ore). not included).

003

001
0-02
002

Average for the Year.

Metal. Slag. Sound Casting | Total Yield
: Ingots. Waste. of Metal.

Tres. | 002
Sound ingots 28,011 kg. = 10

0-88

TABLE XILIL—CaEMIcAL OmAvGEs 1N CHArce No. 5738 (JURIEVEA WORKS).

28

1905, 3 8552 507 | 10140 | 498 106+33
06, . . : 8626 596* | 10198 | 378 10507
e . . .| e 1363 | 101:33 346 104°79
B . | osess 13-08 10220 | 360 105:80
1909 (6 months), . .| 8580 1240 | 10300 | 420 10720

The blast-furnace metal gives an average analy

0-11

Yield :
Table xlii: shows the chemical changes during the wor

Works in Russia.

0-08

003

Analysis of Metal, per cent.
22

]

204

+ Tables xliii,, xliv., and xlv. give particulars as to output, materials used,
oo and yield for five years, 1905-1909, at the Donetz-Jurievka Works, Russia.
ordusg ;

Sulphur, 0:06: and is so regalar that although two mixers have been installed they

7.40 | 4-44
8.30
10.30 | 055

® Data estimated, slag having been thrown away.
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TABLE XLVL—Yierp rrom ComBiNeo Process (WITKOWITZ).

Yield in per Cent.

Added Ore Included. Added Ore not Included.

Average for Years,

Sound

Pouring
Ingots,

Open-hearth
Slag. Waste.

10-09
12:17
12-59
1146
1039

90°73
90-81
8942
8943
89-25

TABLE XLVIL—TecaNican Erriciency or FurNaces (Wirkowirz),

Daily Output |
per Hurnace.

No. of Daily
Charges per
Furnace.

Monthly
Output per
Furnace.

Annual
Output of
Ingots.

Weight of

Average for Years,
Charge.

Tons,
1357
1362
1177
1148
1214

Tons. Tons.
3,628°2 20°1
3,541-2 20°1
38,2014 202
3,099'6 19:8
3,277°8 199

1904-5
1905-6
1906-7
1907-8
1908-9

TABLE XLVIIT.—CoNsumprioN oF MATERIALS 1IN COMBINED PROCESS
(WirkowIrz).

Weight in per cent. of Sound Ingots,

Ingot
Average for Years, ; Moulds.
Dolomite

Magnesite
(Caled.)

Iron Ore. "(Sint.)

Kg.

364 020 1-30
2:51 0-20 123
234 024 1:34
3:10 028 1443
2:67 0-31 1-31

1904-5, .
1905-6, .
1906-7,

1907-8, .
1908-9, .

EOCS O3 WP
A e et

Tables xlvi., xlvii, and xlviii. show the yield, consumption of material,
and output from the Duplex process at Witkowitz. :

The metal, which contains about 04 per cent. of Phosphorus, is blown in
acid Bessemer converter to eliminate the greater part of the Carbon, Silicon,
and Manganese, and then this refined metal is converted into finished steel
in & basic open-hearth furnace.

The refined metal, after Bessemerising, has the following composition :—
Silicon 004 to 0:06, Manganese 025 to 0-35, Carbon 0-10 to 0:20, and
Phosphorus 0:30 to 0-50 per cent. ;

The Talbot Process.
TABLE XLIX.—CHeEMIOAL CHANGES 1N CHARGE B, Circo Freer, 16ra Nov., 1909.

CHEMICAL CHANGES.

Remarks,

About 120 tons metal in

furnace.
Furnace walls repaired,

12 tons of slag drawn

off,

cent.),
Silicon
and

Ferro-
cent. ),

drawn off in ladle with
kg.

430 kg. Ferro-Man-
ganese (80 per

51

Anthracite.

About 55 tons of steel
(60 per

Charges and Adjuncts.

865 kg. lime,
865 kg. lime.
1,020 kg. rollmg mill scale.

2,030 kg. purple ore,2, 130 kg. lime.
1,320 kg. purple ore.
1,520 kg. Gellivara ore, 430 kg. lime.

3
=iy

9,140 kg. Gellivara ore, 3,450 kg. lime.

22,350 kg. molten pig,
20,320 kg. molten pig.

15.240 ,,

055 per

6 hrs. 35 min,

Composition of finished steel :
cent. C, 068 per cent. Mn, 0'026

Duration of charge between tappings,
per cent. P, 0°041 per cent. S.

Analysis of the Slags,
per cent.

6-32

1414

1080

Analysis of the Metal, per cent.

0-033

3047

Table xlix. shows the chemical changes during the working of the charges by the Talbot process.

0N O n o SO0 =
= FINHIQO - NMNOIRM

MMNHRHNIOOI=~=~=~0 NN




The Talbot Process.
TABLE L.—CuemicAr CHANGES IN CmareE (, Carco Frerr, 16tH Nov., 1909,

Analysis of the Slag,

Analysis of the Metals, per cent. per cent,

Time
o'clock,

Charges and Adjuncta. Remarks.

Si. . Si02. MnoO.

11.50 About 120 tons metal in

furnance.
12.0 Furnace walls repaired,
i i 8 tons of slag drawn
I off,
112.20 4,570 kg. Gellivara ore, 2,130 kg. lime,
# ig%g 22,350 kg. molten pig.
| 12.5
1.0 i 4,570 kg. Gellivara ore, 2,130 kg. lime.
1.10 o 2 22,350 kg. molten pig.
él{?g 8,130 2 tE]
2,25
2.30
2.40
2.45
3.15
3.40
3.55

4.0 o 3 v , : 860 kg. lime.

1,020 kg. purple ore, 1,270 kg. lime.
1,020 kg. Gellivara ore, 860 kg. lime.

"THALS d0 ADINTIVIIAN

Duration of charge between tappings,
4 hrs. 30 min.
Composition of finished steel : 045 per
cent. G, 0'68 per cent. Mn, 0033

per cent. P, 0°040 per cent. S,

About 54 tons of steel
drawn off in ladle with
430 kg. Ferro-Man-
ganese (80 per cent.),
51 kg Ferro- Silicon
(50 per cent.), and

Anthracite.

Table 1. shows _{.Ec'hé;nieal éh&h}é&: during the wurkii:g of the charges by the Talbot process.

"TABLE LT.—WEEKLY Recorn oF A Tarsor Furnace (175 Ton Furnacek, Carco FLEET).

Molten Pig.

Composition of Finished
Product.

Yield of
Sound
Ingots.

Ferro-
Man-
ganese.

7 Composition. Ferro-
Date. Charge. Ompositl Silicon. Uses of the Iron.

Weight.

B
2
&

P.

|

Kg.

Kg, Kg.
2 55 57,063

. Kg.

152,400 27,040

14,732
9,144

0-028
0029 Rails.
0-044 %
0042 ; 3%
0°082 Construction work.
0030 | 06 %

0082
0°029
0028

th
@

55,880

79,248
50,800

76,200
71,120
76,200

o
=73
L=}

| -
. o
[ &
i e =S i

14,782
8,128

80,480
10,160

13,716

11
Special steel.
Construction work
0081 Rails.

0030 Construetion work.
0°041 L

0 040 b=

0030
0026 Rails.
0028 | 0°75 -
0023 | 0" 5y
07029
0028

32,612 | 14,224 14,732

40,640 | 14,224 16,256

35,560

-
-

2,032 11,848
17,272
17 278
14,224

83,260
55,880
60,960 |

CODXNOMP-ITITR DD

15,748
12,700
11,176

30,480

Ly 2
& .
&

2,293 86,860 17,272 15,748
2994

9,295
2,206
2,207

o
&
=

25,400 i
e Construedion - work.

0-050 Rails.

0050 Construction’ work.

0-030 e

111,760 23,368 16,256

15,240 0104 | 069

22 . | Time worked in the week
Charges. 1,044,448 165 hours 15 minutes.

‘HOVNYNd IOdTIVLI ¥ 40 ay00dy

205,282 | 208,788 | 27,127 | 188,976 | 73,660 | 9,474 1,258,744

208,788 kg. iron ore.
27,127 ,, rolling-mill scale.
serap. 73,660 ,, purple ore.

300,575 ,,

Total, « « 1,044 448 kg. molten pig

205,232 ,,

»s Mmetal charge.

1,249,680 added ore = 24 per cent. of the total weight of ingots produced.

22,352 kg. dolomite consumplion = 178 per cent. of the yield of ingots.
188,076 ,, lime consumption = 15 06 per cent.
Total yield, . - 1,268,744 ,, sound ingots + 17,780 kg. casting waste (= 100'3 per cent. of sound ingots = 1017 per cent. total yield).

Table li. gives a summary of materials used, yield, &c., under normal conditions of working Talbot process,
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TABLE LIT.—WeEELY SumMary oF Steen Oureur (Tansor FurNAce
At AN Excrisg WORks).

Five Ordinary
Open-hearth
Furnaces,

Two Talbot Furnaces.

SUMMARY OF THE WORKING OF TALBOT CHARGES.

TABLE LIIT.—SuMMARY oF THE WorgING oF Tarsor CHARGES,

L. (100-ton).

II, (160-ton).

Pig iron,

Scrap, :
Ferro-Manganese, .
Hematite, . B
Coldyig, .+
Spiegeleisen,

Ferro-Silicon,

Kg.
876,300
550,672

10,363

25,400

48,809

8,685

Kg/t.
602

Total,

1,520,190

Kg.
659,892

Kgjt.
868

5,588
16,154

7,010

Kg.
688,949

Eg/t.
842

133
5,904 7

108,407

14,224 17
10,160
12,294

688,644

840,028

I.—Charges with Large Addition of Scrap.

Material.

Three Furnaces.

Three Furnaces,

Three Furnaces.

Three Furnaces,

Molten pig, .

Cold pig, =
SOEAD,. .
Ferro-Manganese,
Ferro-Silicon,
Added ore, .
Lime, . .
Dolomite,
Sound ingots,
Serap,.

Yield, .

.| 3,267,456

Kg, Per cent.
1,467,766 | 44
96,520 v
1,673,352
26,949
4,800
239,776
379,984
48,768

8
9

o
e 1D

s

,_.
E—8—Cucow

Gt Gt S Gk 1D 0 1D

53,848

ot
=]

Kg. Per cent,
2,080,768 | 666
73,152 2:

940,816
23,076
4,356
467,360
482,600

97,636
3,161,792

26,416

ot &
o

—
=
NG R =l B e T e B

OO

—t
(=]

Kg.
2,021,434
20,320
1,110,488
23,965
3,573
488,696
498,856
66,040
3,203,448
54,864

Per cent.

635

w
o
&

OO O

RRCR g P
0=

ot
=T

[
(=3
[ S =

Kg.
2,090,268
93,472
937,768
25,070
3,023
567,944
495,808
92,456
3,168,904
62,992

—
BwSwaacos

—
o

Sound ingots,
Slag,

Secrap waste; .

1,454,404

Rolling-mill scale,
Hammer scale, .

Gellivara ore,

91,643

10,109

106,578

760,152
247,244

5,436

47,904

164,795

Total,

208,330

143

212,699

175,869

223,774

Limestone,

Lime,

167

38

| 118,618

135,382

Yield, in per cent. of
the metal charge,

J

1112 with serap.

|11 97:36 =

9795 with scrap.

Coal Consumption,

427 per cent.

|
i*l. 1104 =
|

259 per cent.

II.—Charges with Medium Addition of Serap.

Table lii. gives a comparative summary of materials used, yield, &e,
of five ordinary open-hearth furnaces and two Talbot furnaces.

* This yield is above the average.

+ This yield is below the average.

Molten pig,. .
i
Scrap, . :
Ferro-Manganese,
Ferro-Silicon,
Added ore, ,
Lime, .

Dolomite, .
Sound ingots,
i T

i,

oo

(ST e W RS B — R

2,648,052
11,176
562,864
29,290
3,962
854,456
582,168
57,012
3,264,408
. 38,608

._.._.
[=} > Ll 5 |t

P = el |
S . N R U]

{)

9,556,256
96,416
797,306
29,337
4,445
745,744
618,744
62,992
3,438 144
33,528

2,470,912
13,208
701,192
29,388
6,020
787,400
558,800
89,408

3,213,608 | 99

61,976

550,160
99,568
849,071
30,176
4,674
712,216
483,616
69,088
3,530,744
35,560

-

]

WS-

OO S~ DS wd
L=

— —
E._g’_‘b-u—l

[T —Charges with Very Small Addition of Serap.

Material.

Two Furnaces.

Two Furnaces.

Two Furnaces.

Mo]te.n i
i
Scrap, :
Fﬂl‘l‘o-Mangmmse,

erro-Silicon,
Added ore,
Limel .
Dolomite, ,
Sound ingots,
Serap,

Yield,

-

P n.

o]

T C

o]

Kg.
2,134,616
10,160
31,496
19,304
4,064
561,848
392,176
48,768
2,214,880
30,480 |

3

o

=
Su-a—RS—BmEGS

= D
ORI oO-O-T

[
[=}

Kg.
2,154,396
10,160
39,210
20,076
3,962
618,744
371,856
87,912
2,186,432
35,560

Per cent.
971
04
13
094
018
278
16:7
‘).ﬁ
9 .

100

Per cent.
g1-9
10

Kg.
1,964,372
22,352
128,016
19,558
3,962
522,924
352,652
76,200
2,092,960
34,5644

=
S

S=3 — D
E—wokoo
1D G o Ch Gt O D

oo W
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METALLURGY OF STEEL.

ANALYSES OF P1o-IRONS SUITABLE FOR MANUFACTURE OF STEEL BY
THE BessEMER AND OPEN HEARTH PrOCESSES.

Acid Processes,

BESSEMER.

Typical Analysis.
Combined Carbon, : . 040 3-60
Swplibe. - . . .« 300
Silicon, . : - 2l o
Sulphur, . . : . 005
Phosphorus, . el= . 006
Manganese, . ; ; . 050
Arsenic, ; 003

The Carben Will var from 32 to 40
per cent. Silicon should not be less than
20, nor exceed 2'5 per cent. for Bessemer
work in this country, although 30 per
‘cent. Silicon p'g-iron is sometimes used.
In America and Sweden pig-iron contain-
ing 100 per cent. is frequently employed.

The Phosphorus, Sulphur, and Arsenic |

should be as low as possible, but should
never exceed 006 per cent. in each case.
Manganese should not exceed 100 per
cent,

OreEN HEARTH OR SIEMENS,

Typical Analysi .
Combined Carbon, % : 0'40} 360
Graphite, . : : 320
Silicon, 5 . E . 2900
Suphor (L : . 004
Phosphorus, . ; ; . 004
Manganese, . : : . 060
Alsemc, : 0-03

The Carbon w1ll vary from 32 to 40
per cent. Silicon should not exceed 250,
but may be as low as 1:00 per cent., and
large quantities of Swedish pig-iron with
this percentage of Silicon are used in
Siemens furnaces in this country. Man-
ganese should not exceed 100 per cent.
Phosphorus, Sulphur, and Arsenic should
be as low as possible, the lower the better,
but should not exceed 0405 per cent. in
each case.

Basic Processes.

BESSEMER.

Typical Analysis.
Combined Carbon, : . 340 3460
i e R |
Silicon, : ; . 1'00 or less
Sulphur, . PR . 0:05
Phosphorus,. . ., . 300
Manganese, . . . . 2:00
Arsenie, 3 0:03

Pig-iron much }ugher than 1 per cent.
Silicon can be used, and frequently is, but
it is desirable to kee,p this as low as pos-
sible. The Phosphoms may be as low as
25 or as high as 3°5 per cent., but 3:0 per
cent. gives “better results. Sulphur and
Arsenic the lower the better, and in no
case exceeding 0°U6 per cent.

OreN HEARTH OR SIEMENS,

Typical Anal ysie.
Combined Carbon, . : 3‘40} 360
Graphite, . » ; . 020
Silicon, - : . 100 or less
Sulphur, . : : . 005
Phosphorus, ; . 200 or less
Manganese, . : . 2:00
Arsgenic, . : 0-03

Pig-iron higher than 1 per cent. Silicon
can be used, but it is desirable to keep this
as low as possible. For rapid work and
production of high-class material the
lower the Phosphorus the better,
although large quantities of steel are
made from pig-iron with 3:00 per cent.
or over of Phosphorus. The best all-
round results, however, for general work
are obtained with 175 to 200 per cent.
Manganese is by no means necessary, bub
it is difficult to get basie pig low in Sul-
phur without high Manganese; provided
Sulphur is low, 100 Manganese or even
less is sufficient.

TYPICAL ANALYSES OF STEELS,

TyPicAL ANALYSES OF STERLS FROM BESSEMER AND

OreNn Hearta Processes.

Acid.

BESSEMER,

OPEN HEARTH OR SIEMENS,

Soft Steel. Rail Steel.

Medium and
Hard Steel.

Combined ! ., -

Carbon, } 0:10 to“1b
Bilicon, . « | 002 ,, 06
Sulphur,. . | 003 ,, 08
Phosphorus 004 ,, 08 | 0°06,, 08
Manganese, . | 040 ,, ‘80 | 060,, 100 |
Arsenic, . . {002 ,, 06| 0:02,, ‘08

0+32 to 55

Some special steels made from selected
pig-iron will be as low as "03 per cent.
in P'hosphorus and Sulphur.

0:04,, 08 ||
0:05,, 08 |

Combined }

Carbon,
Silicon,
Sulphur, -,
| Phosphorus,

Manganese, .

Arsenic, . .

|
{ Soft Steel.
|
|

20

‘08
‘06
06
*60
‘06

oecce o
BESER

0-20 to 150
004 ,, '35
002 ,, 06
002 ,, ‘06
040 ,, 1-00

002 ,, 06

i Combined

BESSEMER.

OPEN HEARTH OR SIEMENS

Soft Steel. Rail Steel,

i
| Sott Steel.

Rail Steel.

"li .
Carbon, . || 008 to *15

Sulphur. , 0:03 to -08 | 005 ,,

Manganese,. | 040 ,, 80

Arsenic, . 002 ,, 06 | 002 60 |

The above are simply typical analyses
taken from average steels, and it
18 not unusual to find the nnpml

* bies exceed the higher limits given,

and, on the other hand, for excep-
tional purposes steel is made with
iess than the minimum impurities
given above,

e

032 to ~5fi'
Silicon, . . trace. Itmee,, _-

Combined ¢
Carbon,
Silicon,

- ([ Su phur
Phos; »homc-, 004 ,, 08 (006 , 0\ |

Phosphor us,

060 , 100/ \Ianmutqe,

Arsenic, .

0°10 to ‘18 ‘

u'ace
002 to 06 |

0 40 80
0+01 ,, 06

|
Uﬁ i 06 |
|
|

045 to 70
' traces,, ‘35
004 , +0
0-04-,, 06
060 ,, ‘90
001 ,, 06

Exceptionally pure material contain-
ing little more than
Pho%phmus i§ made in the basiec
Siemens by using special HumMaTiTe

low in Silicon and

[JI“' - lI'OI]
Sulphur.

traces of




METALLURGY OF STEEL.

ANALYSES OF REFRACTORY MATERIALS USED FOR BESSEMER
CONVERTERS AND SIEMENS FURNACES,

Acid or Silicious Materials.

Materials Suitable for Lining Converters.

GANISTER. | SILICA BRICUKS,
|

|

‘ Made from|

| Ganister,
4.

Silica, . . 60| 9520 | Silica, . . 9480 | 9670 | 9401
Alumina, . ) : 059 | Alumina, . 1'40| 160| 276
Oxide of iron, . 074 || Ferric Oxide, 1:10| 065| 055
Lime, . 5 ! 3 0+40 || Ferrous Oxide, nil | nil nil
Magnesia, . * 0°16 | Lime, . : 190| 061| 236
Alkalies, . / 0°18 | Magnesia, : 0-12
Water, i : 270 || Titanic Oxide, 0:60| ...
5 | Alkalies, . 4 0-19‘ 020| 018

99°60 9997 10029 | 99-99 ‘ 9976 | 99:08

‘When Silica bricks are used they are frequently jointed with fine ganister,
or finely-ground Silica stone, similar in composition to any of the bricks
given above.

Materials for Siemens Furnaces.—For the walls, ports, and roofs
of Siemens furnaces any of the Silica bricks given above would be suitable
as far as the analysis is concerned, all being sufficiently infusible, and they
would be set in finely-ground Silica cement containing about 95 per cent.
of Silica.

Other questions, however, than those of infusibility, such as contraction
and expansion, are very important in determining the selection of a brick
for any particular purpose. Thus, although the walls and roof of a Siemens
furnace would be built of bricks of similar composition, the texture or
fineness of structure of brick selected is often different, coarse-grained
bricks being found to give the best results for roofs subject to considerable
variation in temperature, and the consequent alternate contraction and ex-
pansion. One of the best known bricks used for furnace roofs is the
Dinas brick made from the Dinas rock in South Wales. The rock is
generally mixed with about 1 per cent. of lime to act as a binding material
when made into bricks, which are usually eoarse-grained, the rock being
only coarsely ground before moulding. The following is a typical analysis:—

Siliea, 3 . € : . : : : . 96:80
Alumina, . . . . 2 = % . 5 092
ForricOxide;, . . PSR e A B9 S

Lime, . i . - % : . s : 120
Alkalies, . ; 2 . > g : . 020

99-62
The Alkalies in all kinds of Silica bricks should be as low as possible,
preferably not exceeding 0'5 per cent.
For the regenerators Stourbridge or similar fire-bricks are employed.

STEEL EMPLOYED.

Basic Materials.

|
DOLOMITE, CALOINED DOLOMITE. ||  MAGNESITE. % | CHROME ORE.

Silica, . | 1'10| 090 (| Silica, . | 366| 2:50| Silica, . Silica, .

Oxide of Oxide of Oxide of | Ferrons

Iron and | 1'64| 1:30 ||Iron and | 4'80 {Iron and Oxide, |

Alumina, Alumina, | | | Alumina, Alumina,

Lime, . (33-20( 31-00 || Lime, . |55°:50 Lime, . Lime,

gla. esia, [ 19'60 | 2060 | Magnesia, | 3483 | Magnesia, Magnesia,
arbonic ; + .0y || Lioss on : = Carbonic Chromie
Acid, . |4‘4 | 4600 | ignitiou,} A | Acid, } Osxide, }

e {
19984 (100°14 i

CHAPTER IX.
THE PRODUCTION OF STEEL CASTINGS.

Tar production of steel castings is so essentially one of those arts which
can, be acquired only by long experience, and involves a knowledge of so
many little details which are of the greatest importance, that it is impossible
to do more than give a very general description and draw attention to some
of the more important points which are necessary to success.

In addition to preparing metal of the right composition and casting at
the right temperature, two all-important points, the composition of the

- mould, the method of moulding, disposition of the feeding heads, and means

of overcoming excessive local strains in contraction, have all to be anticipated
and met to secure a satisfactory result. When it is remembered that many
of these points vary with different castings according to their weight,
strength required, their complexity or the reverse, it will be seen how
impossible it is to lay down any very definite rules, and that each case must
be left largely to the judgment of the individual responsible.

_ Steel Employed.—Castings are made from open hearth furnaces, both
acid and basic, but generally the former, and from small tipping converters
fike the Robert, Walrand, and others, or from crucibles, and excellent results
can be obtained with all these processes; the electric furnace is also being
used with very good results. For the general purposes of a steel foundry when
castings of varying sizes are required, a small open hearth furnace is found
to give the best results for all-round work, as greater control over both the
gomposition and casting temperature can be exercised. The essential thing
in all steel castings is to obtain solid castings free from blowholes, and for this
Purpose it is most important to get a “ dead melt "—that is to say, to finish
With a good, thick, clean, non-oxidising slag. If the finishing slag contains
muc_h free Oxide the metal will be over-oxidised, with the result that the
tasting will be spongy. The slag must at the same time be fluid, so that it

068 not get entangled with the metal, and carried into the casting, and so
tause serious defects, and a little ground Fluorspar added to the metal in
the ladle is found to give good results in clearing the metal. The tempera-
ture of casting is a most important matter, and will vary to some exfent




