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1
The invention relates to ferro alloy or metal
briquettes for use as additions to the cupola
charge for making gray iron, as well as the manu-
facture of such briquettes and the present ap-
plication is a continuation in part of my pending

application for Ferro alloy briquette and manu- -

facture of same, Serial No. 513,953, filed Decem-
ber 11, 1943, now Patent No. 2,405,278,

It is customary in the manufacture of gray iron

to make additions of various metals or ferro al-
loys such as chromium, silicon, manganese, cop-
per, nickel, molybdenum, phosphorus, and the
like to the cupola charge. _

In order to produce the desired results it is
necessary that a definite quantity of the desired
metal product or ferro alloy be added to the
charge or melt and it is therefore necessary that
each piece or lump of the metal or ferroalloy ad-
dition will have a definite metallic content,

To this end it has long been common practice

to form briquettes of a definite known weight of -

the desired metal or ferro alloy, in finely divided
form, mixed with a binder such as Portland ce-
ment, clay, lime or similar material.

The use of pitch, tar, or a mixture thereof, as
a binder in the production of briquettes of var-
ious materials is not new, but to the best of my
knowledge neither of these materials has ever
been actually used as a binder for briquettes of
metals or ferro alloys that are subjected to tem-
peratures higher than the melting or fusion point
of the pitch or tar, and it has been generally be-
lieved by the steel industry that pitch or tar do
not form suitable binding agents for such use be-
cause of the erroneous belief that they would im-
mediately burn away in the furnace permitting
the briquettes to disintegrate and exposing the
readily oxidizable alloys to the oxidizing flames
of the furnace so that they are lost in whole or
at least in part.

As an example of the erroneous belief that pitch
or tar is. not a suitable binder for ferro alloy
briquettes attention is called to Greiner Patent

No. 1,551,554 of September 1, 1925, for a. Process.

for smelting iron alloys. .

It is therefore the object of the present inven-
tion to provide a briguette for cupola additions
composed of one or more ferro alloys or metals
in finely divided condition bound together by
pitch or tar or a mixture thereof.
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Another object is the formation of a briquette
of such metalliferous products bound together
with pitch or tar under extreme pressure.

A still further object is to provide a method of
producing a briquette of this character by mix-
ing ferro alloy material with a small amount. of
hot. pitch or tar and subjecting the same to.a
suitable pressure to.form a briquette.

A further object of the invention is to provide
a briquette of ferro alloys or metals that when
added to the cupola charge will melt and alloy
with the charge to which it is added and not lag
behind in the cupola and become part of the
following charge or charges as is the case with
some briquettes.

" 'The above objects, together with others appar-
ent to those skilled in the art, or which may be
later referred to, may be attained by carrying out
the invention in the manner hereinafter de-
seribed in detail,

In carrying out the invention to produce the
briquettes from any desired ferroalloy such as
silicon, manganese, chromium, phosphorus, or the
like, the desired alloy or alloys may be in small
pieces, or in finely divided condition, or a mix-~
ture of the two. To this I add a small, usually
about 3 to 5 per cent by weight of pitch or tar or
a mixture of the two, preferably having a high
melting point, and preferably hot. )

‘The ferroalloy and binder are intermixed and
may be placed in a mold of suitable size and
shape to produce the briquette desired and sub-
jected to extreme pressure, preferably about two
tons per square inch or the briquette may be

. formed in an extruding press with less pressure.

Actual commercial tests of the ferro alloy bri-
quettes described herein were made under vary-

- ing conditions to determine the silicon recovery
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as compared to the silicon recovery from stand-
ard silvery iron. These tests are as follows:

ExamrrE 1

Cupola 72’’, using 17-ounce pressure; opera-
tion eight hours with a continuous stream of
metal from the cupola. The test covers three
days’ operation and on the second day ferro sili-
con briquettes were substituted for silvery iron
on the basis of contained silicon.
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Regular charge BRIQUETTE IRON CHARGE

100 1bs. Pig iron 255% 8 --—.—-—- 2,55 Ibs. Si "°§§ i§§: %ﬁ?‘ﬂusé’gég’(‘éﬁgj’},s éé'.s%'é'i:'f 1§2§§ i%i §§

150 1bs. Return scrap 1.60% Si .. 2.401bs. Si s. Spiegel iron, 1.23% Si..... - s. 81
735 lbs, Purchased scrap L70% S1__ 1250 s, §i g o o Retm R 1% ‘ .
15 Ibs. Silvery iron 15.75% Si -._- 2.36 1bs. Si 1,500 1bs. TOtAL oo oo 2161 1bs. 81 1.40% St
— —— 1. 529, 8i

1,000 Ibs. 19.81 1bs. Si
1.989% Si Analysis
Briguette charge 10 TestNo.| SiChsrge ngées

100 1bs. Pig iron 2.55% Si —————_ 2.55 Ibs. Si o , C | s | 8 ) P |Mn
150 Ibs. Return scrapil.60% Si___ 2:40bs. Si v T S P z .
e los. Purchased sorap 119% @ 671bs. s }ssﬁiq“git—e—s_: R AR

) RS . s. 81 Very.... . . .
5.5 Ibs. Briquettes 46.5% Si ——--- 255 Ibs, §i 16" Doooooi| Briauettes.| 2308|149 | 008 .00 | -8

1,000.5 1bs, _ . 20.171bs. Si . -
- o 2'.-01'%'_‘51’, . Test No:- ’g‘iﬁss_ﬂf' Transverse | Deflection
Per ceni silicon in ladle metal : i
- - 54, 300 00 .322
. Lo 52,120 3015 . 330
s Regul Briquette | Regul !

Time of Tt S | P | Cr- I 2

1.88 1.83
1.76 }.31 1, §4 25 ExXaMPLE 4
L70 | L 70°): 1.82 . e
183 181 188 [Cupola 48", blast pressure 12 ountes:]
1.83 1.80 1.98 E e -
‘Chiarge Pitch
g i Briquetges; |; TOgRds | Founds:
EXAMPLE 2 30 . Pounds:
Cupola: melting 16° tons- per hour made four: ’ .
, e N ig. 81 2:50%) - < - rmmmieoe . ,000 |. 00 {oeoooes
test runs as follows: Test “A” and “C” with sil-  hgee? 120 sger6r | Lo . 25,00
very iron and- “B” and “D” replacing silvery iron- 2.90%) I : 700:  18:20- 20:3
; ol . : hased § Si1.80%)- . )
with ferro-silicon briquettes as described above.  Ghromium Sraaties i A B wo
Two types of iron were made each day and the 35 Silicon Briquettes 200 10000 {ioooooooo
charges used were as follows: 2000 | 56,90 P
Soft. |. : ST
Tron | Pourds'|Regular| Pounds ) Charge other briqueties
: 11\%:{ S |Mixlbs.\ 8% 40!  [Seme-charge as-above for pitchbriquettes:]
Silvery Tron | ‘ ; Al%gg;ﬁ%tfggsch © Otlier Briquettes
Béssemer Pig (S1245%):.——--- | Bao| el B0 e .
Returns (512.10%) oo -- oAl 70 | 20 " Siper | Orper | Siper | Crper
Steel-Scrap (8i0.15%) - 0:10 425 0.63 45 ) . T | Siper p
Silvery Dig (31 10.47%) L. 83| s s cent | cent | cent | cont
Total oo oeoeeoe - 6128 I 2,500 ) 5451 1s%0é1§‘r‘ge_ ggo 2135 2.3% 993
s yas o ; I . 2n. arge 272 | 2.90 2.39 2. 46"
Silicon' Briquettes i’% 85‘"% Y 26' : 7 8; 256 570
o o th Charge 259 2.85; 271 3.15
Bessemer Pig (812.45%) .- .-~ 1,025 25.10 {. 1,025 25,10 :
D 00 e | 20| Tos2| are 50 Sih.GRAEe-- 2.65| 284 290 340
Steel Scrap (S1:0.15%)- - 751 0,11 425 063 Chrome: 2:90° 0: 40° 2:75 1.92
Silicon (in briguette form)._.__. 8 8.00 8 | 8. 00‘ 7th Regu.l:;f' 2‘_19 i 0: 15 2:70_ :70
Total. . cemamemcmns R 2,500 || 62.41 | 2500 55. 63- — i
- The above tests prove that recovery of silicon

Analysis of Keats

T . A . B ) ‘ D

T T P R S S T N

932| 17| 232] L8| 231] 19| 23| 202
o380 | 233! 3.55| 3.3 3.56 34l] 365 3.55
| 22,030 | 36,090 | 25,950 |. 29,770 | 23;380") 29,800 | X7, 550: || 29;850°

Silicon, pereent__..
Total Carbon,

Transverse. .. TTTI8,500 | 4,300 | 83,4807 4,000 | 3,920 . 4,670 | 2,920 | 4,270
Deflection (In.) o 188 183 190 .183 .192 L2001 A2 1Y

s wo | 97| 1e3| ‘wa| 15| Tm| 17 187

o . rEXAMPLE 3 from the product made according to this inven-

upola 487, blast pressure § ounces, ; f g 4 s . .

5 ois Stadded por fom in the ladle=12%. ..o oo .12% g?‘; ﬁg@cgi?fﬁg%énf:: E‘sl': !‘m?qgﬁl‘ eglfréi]?: for a fer

SILVERY IRON CHARGE - y brig e cupola.

1,050 Ibs. Steel serap, .14% Si 147 Ths. S 70 Iclaim:

a5 %béﬁ Sﬂv’crslv iron, Pi?y%ss 14'.32 {gs'. gx 1. The methiod of alloying gray iron in the
40 Ibs. Spiesel fron, 1.23% 8t ... A3 1BS. &1 cupola which consists in mixing only ferro-alloy
315'1bs. Returnt serap, 1.60% Sk ... 473 1bs. 81 . ’ i y & 4 v

et sereD, 160% Raladuatiy .. fragments and about 5% of a binder taken from
1,800 Tbs. TOtAl—oouomemoemirenoenne oo 2165 1bs. Sl_ 1. 45% 8% a group consistirig of tar and pitch and forming

15795 18 the mixture into highly compressed briquettes,
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adding the briquettes to the cupols charge and
elting the charge in the cupols to produce al-
loyed gray iron.

2. The method of alloying gray iron in the
cupola which consists in mixing only ferro alloy
fragments and about 5% of a binder taken from
a group consisting of hot tar and pitch and form-
ing the mixture into highly compressed briquettes,
adding the briguettes to the cupola charge and
melting the charge in the cupola to produce al-
loyed gray iron.

3. The method of alloying gray iron in the
cupola which consists in mixing only ferro-alloy
fragments and about 5% of g binder consisting
of hot, high melting point tar and forming the
mixture into highly compressed briguettes,
charging the briguettes with pig iron and scrap
into the cupola and melting the charge in the
cupola to produce alloyed gray iron.

4. The method of alloying gray iron in the
cupola which consists in mixing only ferro-alloy
fragments and about 5% of a binder consisting
of hot, high melting point pitch and forming the
mixture into highly compressed briquettes, charg-
ing the briquettes with pig iron and scrap into

b
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the cupole and melting the charge in the cupola
to produce alloyed gray iron. ]

5. The method of alloying gray iron in the
cupola which consists in mixing only fragments
of ferro alloys taken from a group consisting of
chromium, silicon, manganese, copper, nickel,
molybdenum and phosphorus, and about 5% of a
binder taken from a group consisting of tar and
pitch and forming the mixture into highly com-
pressed brigquettes, adding the hriquettes to the
cupola charge and melting the charge in the
cupola to produce alloyed gray iron.

CALBERT L. VANCE.
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