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THE USE OF CAST IRON AND STEEL BRIQUETTED BORINGS
IN CENTRIFUGAL BRAKE DRUM IRON

Economical reclamation of cast iron and steel borings
1s one of the continually recurring problems in machilne
shops and foundrles. The difference in the price of
borings and other scrap, governs the intenslty of attention
paﬁggto thelr recovery by utilizing them as part of the
cupola charge. The charging of loose borings directly into
the cupolaAhas been attempted again and again. But up to
recent times thisg did not prove practicable, as the borings
Jammed up the cupola with partiaBly oiidized, partially
melted material, 1interfering wlfi blast penetration and
introducing all kinds of irregularities in the melted metal.
One well known way of utillizing borings is to f£f1ill short
stove pipe lengths with them, closing each end»bf'the pipe
with a sheet metal disc.® These canisters are charged
directly into the cupola, (Powdered sodium carbonate (Na2003)
for desulphurlzing purposes, mey be mixed in with the
borings before filling the stove pipe lengths.) This
canlster method 1s simple and does not necessitate much
outlay of capital for equipment. The big drawback 1s that
.one cennot depend on regular and uniform results. Due to
““the way the contalner arrives at a point in the cupola
where 1t begins to melt, the borings come out partly loose
and partly fused, meking complete distribution very uncert-
ain,

* Moldenke, THE PRINCIPLES OF IRON FOUNDING p. 278 f£f
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On account of these irregularities, attention has
been directed to the bosslbility of forming borings into
briquets. Briquetting methods can be divided into two
classes:®

(1) Formation of briquets by using chemical binders,
with or without moderate pressures.

(2) Formation of briquets by high pressure, with or
without the use of chemical binders.

At the beginning, the first classificatlion of briquetting
methods sppesled to the foundryman on account of involving
little initial investment in equipment. Rar, pitech, olls,
sodium silicate, calcium chloride, sal-ammoniac, portland
cement, limewater, clay wash, and core gums have all been
used with more or less success as blnders. Tar, pltch and
portland cement were found to be dangerous on account of
the possibility of a high sulphur content. Core gums and
gome of the other binders usually prove too expenslve for
general commercial purposes.

The best methods so far brought out are those brliquetting
under high pressures without the use of chemical binders.
The main advantage of high pressure briquetting are twofold:

(1) The borings are consolidated to a point which reduces
the relation of surface to weight enormously, and hence
offers less chance for oxidation effects.

(2) Briquets can be handled and charged in the same manner
as plg iron and scrap iron,

*Hurst,J.E. jMELTING IRON IN THE CUPOLA p. 201 ff,
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Using elther of the above mentioned processes
approximately similar cycles would be followed. The
sketch on the opposite page 1llustrates this general
cycle and also shows the particular or individual setup
in the Centrifugal Fusing Company, where the lnvestigatlons
embodied in thls thesls have been made under actual
production conditions.

Borings are plled as they come from various sources:
that 1s, Motor Wheel borings from the Centrifugal drums
are kept in one pile; borings from the 0Olds cylinder blocks,
and cylinder heads are 1n another; and similar material from
the Reo in a third. The reason for this is to keep each source
of material separate so that each can be accurately analyzed
for carbon, silicon, manganese, sulphur and chromium,

Fom the storage pile (where excess 0i1l and cutting
compounds drain off) the borings are picked up by a magnet
and dropped into a large hopper, whence they pass through
an oscillating sieve (which side tracks larger pleces of
material) into a small hopper Just above the briquetting
press. Into the same hopper 1s fed a measured amount of
powdered sodium carbonate which mixes with the borings
before briquetting for desulphurizing purposes.

(It is interesting to note that Motor Wheel borings,
which come from brake drum surfaces spun by centrifugsal
force, are definitely higher in sulphur content than the
molten iron from which they are spun. This 1s due to the

centrifugal force of the spinning process which forces

-3-



sulphur toward the center, and also to the mild
desulphurizing action of the sodium carbonate used as

a flux on the 1inside surface of the stamped steel drums.
Analysis of the finished drum surface shows a 0.08-0.12%
sulphur content; 1lron in the electric furnace has 0.12-
0.16% or less, if possible, sulphur; and esnalysis of the
borings from these same drums shows them to have 0.16-0.20%
sulphur content.)

But to return to the cycle, from the smmll hopper, the
mixed borings and sodium carbonate drop into the briquetting
press proper. Thls mechanlism applies first a preliminary
preassure sidewise (90 pounds per square inch) by means of
compressed alr, and then a final hydraulic compression
lengthwlse (1500 pounds per square inch operating pressure
of fluid; 350 tons total pressure exerted on briquet), The
briquet, as it is thrown from the machine 1s cylindrical
in form (3-4 inches long and Y4 inches in diameter) and
welghs from eight to ten pounds.

This cylindrical briquet rolls down an incline, a simple
hook device which dips 1t into a bath of cement (Petosky
High Early Quicksetting low sulphur cement)(a coloring
compound 1s used for 1dentification purposes, red for Olds
and buff for Reo). Thence the briquets are dropped into a
plt by gravity and are picked up by s magnet and dropoed

into storage piles until needed for charging.



From the storage plles the magnet picks up the
briquets and drops them into the charging bins,
convenlent for shovelling into the cone type charging
bucket in any desired quantity. From thls they are
charged into the cupola; the 1ron is tapped from the
cupola 1into a mixing and desulphurizing ladle and from
the mixing ladle it is taken to the electric furnace
in a delivery ladle. Chemical tests are taken every hour
from a chill test sample out of the electric furnace and
chill tests are made after each tap 1s put into the
electric furnace.

Rectification (guided by the hourly analysis and the
chill tests) 1s made at the electric furnace. Test chills
are also taken from the mixing ladle after each tap to
give the furnace operator advanced information regarding
iron conditions. This enables him to make analysis
correction elther in the delivery ladle or in the electric
furnace. Then the iron goes to the spinning tables; then
on the cooling chaln; then through the shot-blast and
then to the machine shop. Finally, the borings from these

drums come back to the storage plle to begin a new cycle.






Magnet picking up borings from the pile,









Briquette Press









Magnet picking up briquetted borings
from the pile,









Charging bins and coke hopper,
showlng cone type charging bucket in
place on scale, ready to be filled,






Cupola (72 in, dia., shell, lined to
54 in, dila.) rear view showlng slag running
into slag pot,









Teapping iron from cupola into mixing
and de~sulphurizing ladle, then into delivery
ladle,









Pouring iron from delivery ladle into
Electric Furnace (C=16 1% ton Moore 'Lectromelt

Furnace)









Another rear view of the Electrlc Furnace,



The following data and graph sheets are of the
charging mixtures, calculated analysis and analysis
foom the electric furnace for August, September,
October, November, December, 1937, January, February,
and March, 1938; also cupola analyses for February and

March.



Weigh? ~ Fovnds

;

g

IR

1

§

AVGUST

- .
AN

- | BN
\___\L

\

\
S I A O O B B B R A
2 3 & 85 6 9 0 /1 12 13 45 6 17 /8 19 0 B 29 A5 %6 I W I .

Doy



AUGUST, 1937

In order to increase the briquetted boring percentage
and keep analysls in line, 1t was soon found necessary to
decrease the plate steel.

It was found with an increase of borings we had a greater
silicon and carbon loss. Plate steel being low in carbon
(0.4%) and silicon (0.1%) the emount was decreased as
shown on the graph when the borings were lncreased.

The increase of returns (scrap drums, spilled iton,
cupola drops, ete.) was due to the amount on hand and
to aid regulation of silicon. The small variation of

silvery pilg iron was necessary to regulate the silicon

content,
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CUPOLA CHARGE IMIXTURE | \CHEIICAL ANALYS/S Averqge forDay AUGRES 0P
Weights — Lbs. Co/cvloted T Cupola /rorn F Electric Furroce Irorn 7
It
NA R [
SR Y N
X JHE s 3 S
%) : S % % Q blg g Q W g @ (lg g In order to increase the briquetted boring percentage
N : 2
N Lg %‘ S8 % :’5 N § % % g % '§ g 5 Lg % § and keep analysis in line, it was soon found necessary to
g Q
E LKI G < é é \f % § 2 9 g § E 3 § § % N % :t) § $ decrease the plate steel.
=~ ' 2 N [
Lq % N S :b '§ jz’ Zb D E S &’ Q Q N % Q 3 }S Q 2 N It was found with an increase of borings we had a greater
HHENHEHRENHEHENHHENHHHENHEE
Da_y 8 Q Q Q\\ é ‘?) Q \ & ES t S| K|9 t Q E ‘>3 t L N 2 S silicon and carbon loss. Plate steel being low in carbon
27 5 (R ORI O O 25 200 |600 43 | 2 ) 4 |2000|R.45| 96 |./103 G 217 54 (0.4%) and silicon (0.1%) the emount was decreased as
2 ) 5 3.56 202 | 69 Al
51 LAS | akig)( 18) 50 | R50 R0O0O |500 73 | R g FERIA00G ijz ;g '/Z“; = i89 '72 7 shown on the graph when the borings were increased.
ol 6 D | 250 3018500 235102 3  |R000 | 2. 30 |.0 . . . .
; jjj zo 6 J){O 250 250 800 Zoii 3 & lzoool2.77| 99 |.e8 347 (203 | .68 ./33 The 1increase of returns (scrap drums, spilled iton,
& Li2l5 i Lo 6 75 1250 2651600635 391 2 | 3 | 6 [2000[289 /.00 |./07 3.5/ |222| .70 /2 cupola drops, ete.) was due to the amount on hand and
o J 52 2! B
9 U275 2o 6 75 |RS1 265|800 39 |R | 3 6 |200012.89 |/.00 |./07 L to aild regulation of silicon. The small veriation of
/0 215 |40 | 6 | 75 |20 265|800 /13| 2 | 3 | 7 |p000|2.98 |/.00 |./08 355|218 .70 4
T 5 75 1365 200 750 | 455 | 187 2 = 8 |zo00|2.84 /.06 |.709 3.46 |2.381| .78 .09 sllvery plg iron was necessary to regulate the silicon
/2 ly75 |40 | 6 |100 |365 (785775285187 2 | 3 | 8 [2o00|2.7/ |/.05|./08 3.5% |2.92| 58 .09 content.
/3 /75|40 | 6 |100 365 /180|800 /871 2 | 3 | 8 |R000|2.60 |/.05|./08 Sk Clalbs L
7% .
il olie 706 56 /35| 8oo a5 20| 2 |15 | 6 2000|244 |/.02|./08 359 |2.27| 95 = -
/7 |190|40 | 6 |/00 |36 150|750 245|279 R |14 | 8 1pw00|262 |1.05|./08 Sl kel Lol 0 L
/8
/9 (21540 | 6 |00 1365 150|750 [350] 375 2 8 |Ro00|R.64(1.03 .11 349 |Redaiedd L4z
% | FdlZe | 6 /00968 150|750 225| 2 8 |R0o0|2.67|/,03|.11/ -9 AIEGY S04
23 |250|40| 6 |/00|365 /50 750 | 250479 | 2 4 |2000|2.49|/.03 | .//12 3. 961430084 14
R4 |200|40 | 6 |/00|363 /50| 750 | 250|483 | 2 2000)|2.29 |1.03|.//2 2oL 2L '85 -
25 |200|40 | 4 |/00]|365 /50| 800183 500] 2 2000|235 |/.03|.//5 Sl A i
26 |200|40 | 4 |/00 |365 /50 |800 00| 2 2000 |2.35 (/.03 |.11%5 367|212 | 88 /RS
e d
5o |200| %0 | # |/00|565 /50850 |153]450] 2 R000|2.57 /.03 |.1/6 D0 ZrAg ‘52 i
3/ |190|40 | 6 |100 |365 150 |950]| 24|350] / 2000\ 2.4/ | 98|.114 36/ |2/7| 8 /R
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Average for Ja .
CUPOLA CHARGE MIXTURE CHEMICAL ANALYSIS rag ¥ JANUARY, 1938
Welgl"“ = /L bs. Calculaf'e.d‘/. C,UP,,[Q lron % E/QC‘/'VI(, Furnar.c l'0nz
\ Q "
% il S|k
§; a @ S 3 S > % g iy Pig iron with a higher phosphorus content was used to
X % o o
<m £ ¥ = 1 2] 2 > y D Q ) 4 oliv th i re fluidity
X 0 o 5 0 i = 9 3 0 v 5 t i, S give the iron more uidity.
< & =~ 4 4 Wy &
Q N ) :
e 2 g L g v i Q 2 i g T > ; 3 < E g %’ Regular pig iron;- silicon 2,.8%, manganese 2.4%, B .13%
S S |« @ SH Yl & : , ;
l;) »b;' 5 < Qk_: > g N \ & E ; 8 2 % i 8 | g S’ %l S 2 & :&: % Hi-Phos pig iron;- silicon 4.7%, manganese 2.%2% P ,342%
W g D OR e K|S | S s o IS S Q¥
> N C t) ) X g Fy & | % ¥ o A & T N 3 < X o N S 2 R Also Olds boring briquets were again used for rejuvenation
D Sl oy Ché 5| Q (N ST Yl S a1 Sl lR | v | ¥ LA |~ EGRIEaEcE s
ay | © ~ Q ( ‘ : ‘ ' purposes.
! | | |
J | | ‘ ; ‘ | llotor Wheel briquetted borings:
g | | 1 | | | | : .
P 1 | | | | Silicon 1.9-2%, MangaBese 0.6% Phosphorus 0.12%
X | | J Olds briquetted borings:
7 | | Silicon 2.4-2.5%, lManganese 0.6% Phosphorus .199%
lo | |
L 1 ‘ w * JifTf i o 3
11 eagdsil Tio N s it sio /000 | 298| 2 | | 2000 2.3% | 96 | .19/ | 346 |2.067] .66 |.157 |.157 Dur differeahlatlonsBliiple: ipan.
[ | | ‘ |
12 i | | { @
I'S 200 70 22 S o /o000 2948 | ZA | 2000 (2.39 | .96 | .13/ 3.55 (2.09 | .8/ LS.
! 1l ] |
Jies | “
17 “
|
18 |2e00 | 70 o RS /o060 258802 |2000|23% |.96 | .19/ |
/9 | | |
20 |200 |70 | 4 |so /000 |22 | 2| 2000(2.3% | .96 |19/ | 352 |2./3 | .85 | leC
21 | |
24 | | |
76 ol 4 |So |200 ) 25 293 | 2 5 2 |2000|2.30 (/.03 |.176 | 3¢ |2.72]|. %2]./85| ./%
26 200 | 70 G So 200 1128 237 25 1 8 2000|260 (/03 |-/76 | 3.55 | 218\ (TINrT IS
257 |
28
31 |260 |70 + |so So | 7000 250 | 2 2000|238 | .97 | ./185|| 3.56 |2.38 472 |3.48 |2.33| .7¢ | .20¢] . 1%
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FEBRUARY, 1938

CUPOLA CHARGE MINTURE CHEMICAL ANALYSLS Averagefor Doy
=== Olds briquetted borings w used tl yhole montl
Weights— Lbs Colcvliated 7 || Cupola /ror Z |\ flectricFurmoce Irorn 7, riq ted borings were used the whole month
;& tz except for two days when the Reo briquetted borings were
§ & % § § 2 > used.
X Q % S Q g % Q y @) Reo brigquetted borings:
3% JHIRIE: $1%% u|sl 8| [4/3|8| |33 '
Ty § g 3 Q 3 N % % g | € % gl ¢ | < g g \ g Silicon 2.3% Menganese 0.6% Phosphorus 0.18%
ﬁ H Q < Q S VY § s 2 5 g % & Q 2 s § " } T $ I Jenuary and February screop loses were materially
i N > N S S N (9 |¢S NER
W RS d\} N) Y & RS 8 X Q 2] g | O N 2 LT decreased. Whether that was due to the rejuvenation of
X | ¥ L X Q ! R SAIEIS 2 N Q| N
N i st TSR e y [THS Qo | X IR (X812 |82 | [THETEED : : 2 : 2 5
Qay < o3 A Q Q 3 S| Q C S t S | = 9 & Q ~ S t Q N [, 2 Q D> our boring system by the use of Olds and Reo borings,
/200t 700 $0 (/000 AT A 2000 | 2.45 | .97 18 13.37 | poe 198 | 35 8| 2.7 | .80 |.197 |./37 along with increesing fluldity of our iron by increasing
| 2 -0 |/ R0 3.5 3 :
2 pree i/o ¢ |50 5o |/000 RS0 | R oo | 2.¢45| ,97 | 418 || 335 | R.Z/ IR 3 | 2R AR e the phosphorus or changes mede in our fluxing, heatlng,
A \
f;ﬁ ‘ and spinning operations is open to argument. Anyway, our
7 iZOO 70 4 Y i 05| 70 |1050 o502 2000 | 2.41 | 107 | /775 || 338 | 199 62 | 322|273 | 87 | 168 |./RS scrap loses were down and the use of brigquetted borings
y i A %
8 200 70 4 |50 (175|225 60 [/1090| RSS| R 3 2000|239 | /08 | /75 || 33¢ |24/ 62 | 358 |R2/| .95 | /77| 1%0 were not under suspicion as before.
S | |
= | We were fortunate in being able to get hourly cupola
// ? | enalygis a8 well as the hourly electrlic furnace analysis,
/4 l | which gave us better control of our melting operations.
TR | 200 | 70 4 =0 ML TE A | 60 |/7090 | ¢ AS5S | R > 2000| 2.39 | /.08 | /75 || 3.23 | /.86 3.47 | 2.70 JER | 163 o
Algso gave more accurate idea of sili s d
/6 |goo| 70 | 4 | &0 | 7¥ [375 7090 | 191 | 260 | R 3 | 4 |2000|2.#7| .99 |./92 || 392 |2.02 168 |3.55 |21/ | .68 | .17% | /57 & 4 dsa. DLIRLESCil
/7 | 1 briquets being used (under milder blast conditlons due to
/8 | decreased production).
2/ l2oo|70 | 4 | s0 |25 |375 1050 | /5] |R60 | 2 5 4 |z000| 2.#7| 99 |./9z || 3-33 |1.98 197 | 3.57 | 2./3 | S 2SR
| In the near future we are hoping to have our laboratory
22 (200 |70 | 4 |40 | 75 |37 1090 | / 260 | R 3 | 6 |g00|2427 | .99 |./92]|| 338 |22/ 184 |3.55 | 2.2¢ 189
23 iROO 70 | 2 | &0 | 75 | 375 1090 167 |260] 2 3 2 |20 237 | 99 | 192 | 337|299 81 | 367 | 2.3 J7# set up so that we can take analysis every one half hour,
24.a200 70 2 50 | 7s % 1090|195 260]| 2 = 2000 | 2.30 | 9 | ./92 || 337 |20z 487 | 3.85 | 212 2727763 alternating between cupola mixing ladle and electric furnace.
RS We realize by now that to be able to use briquetted borings
28 lzoo |70 | 2 |50 | 75 |375 1090|155 260 R 3 2000 | 229 | .99 | ./92 || 3-33 /.88 /84 | 3.49|2.20 278|.,78
successfully it is essential that we keep all our

elements in specified limits at all times,
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CUPOLA CHARGE MIXTURE CHEMICAL ANALYSIS  Averagetor Dey MARCH, 1938
Weight -  Lbs. Coleviated 7 || Cupola lron 7 | Etectric Furnace iron
;Q"O =~ t\: u‘\j
})R N % % ) > Average silicon loss in cupola for this month was
- NS NHR ylolS] (W8I [w[3 bl ,
Y G C\l R = Q L%l Q\: =N I & 3 X S| € 0.32% as against February loss of 0.39% average,
g g Ct Q\~ ) é § L# Q 2 Lg % $ kg % § Lé' g g As stated in February comments we did not need to
U&) ‘L\U ;’ § é:\ :E % § % % % % % $ : § § E\) d § 35 3\) $ force our cupola as much which materizlly a2ids in
~)
Lg Lg % E ::‘ § g‘;\i t % § S '8 g’ % :QC) E i‘ 3( % E Q % % § reducing silicon and carbon losses,
Day be :l Q~ Q S Sl [Re N © & % N 2 2 SN/ IS 9 & Q\ l\ “ & Q 2 Experlience 1ls showing us the desirability of buying
%’/ 5200 g 1 iy [ ity A 2 ¢ e 2'?3-; 7~~~J1-Z 3'2 /'93-« S 225 SRONE AL plg iron made to our particular specification-
4 ROO | 70 4 S0 INZ5 1090 6o | R 3 2ooo| 229 | .99 |.79 ||335 |19« J85 | 35R | 2.42 A97
X | oo Za: [t e 75 7090 R60 | 2 o R000|2.29 | .99 |.12 ||3.33 | 198 18 |3.50 |z.19 J8? 3.5%-4.5% silicon, 0.5-.75% phosphorus, 1.75-2.25%
< manganese, sulphur as low as 1s reasonably possible,
7 |200 |70 2hge |z 7090 REoL N2 5 R000 |R.R9 | .99 |19 3.35 z.o0/ W Z5 0378 184
& |z00 |70 4 |So | /175 1096 Réo | R 3 R |Rooo|Z32 106 | 19 ||3.31 lg.06| /73 ;5; 2.09 196
e 200 | 70 2 | &o | 175 7090 260 | 2 3 R |Roco |23z |Loe | .19 || 333 | z.00 272 | 3.55 | z.07 J92
/0 |200 |70 + o || Z3: 7090 260 2 4 | z;o; Rol8) /&5 || o3 27 j2.04 ) 3.55 |2.0¢4|,88
/7 I A
/€ |\ 200" 70 | 4 | S0 | 75 : /090 260 | 2 4 20oo | 2.2y 1.73 |.204 ||316 |L9% N T /39
1558020 08870 # So | 74 /090 /94 vjéoiizﬂi & P RO00 | R.R7 /./37 RO 4 7.73./[7 ioy 3.57 |&./0 7 JI% |47
/6 |Aoo |70 os b || e 1090 266 Z # RO0O | R.27 (/73 |.202 ||3.76 |1.77 3.58 |2.08 | 88 G 7
5/7 A CORRZO L RsE oM Zd 0 1090 260 2 6 4 |Rooo |2.26 |110 |.R15 || 3.25 | LES 771*793 3.0 |&.10 4188 -
/8
Y R N T T Jovo 250 | 2 | 6 | s0 |2000|239 |1.03 249 3.45| 206 213
R &R SEITO ¢+ |Ho |700 /0%0 R80 2 % /76 |Rooo |2.39 |1.03 |-R/7 3.99 | .18 Z2A
23 ngf 70 4 |$5o0 |700 Z 1090 oo | 2 6 8 |R000 |RSA |Llo6 |.RR 3.32 |R.2/ 3.52 | 226 R | 744
74 e dor || 74 + |So |700 / 1090 oo A 6 8 |2000|2.52 |106 |.RR I ik o || 297 | /28
RS i
RE |z2z25 |70 4 |&0 |700 |# 1090 oo | 2 6 E |zowo|z. 54707 |2/9 3.48 | 2.24 251 | /92
R9 |(2z5 | 70 £ |Fo |200 /090 300 | 2 6 @ |Rooo|z.55|/.08 |.22¢9 ||3-36|2.19 3.98 | 2.A4| 855 S
3o irzzsf 70 | ¢ | 50 |100 [#25 1090 369 | 2 | 6 | & |Rovo| 265| 1.08|.724% 352 | 237|211 |.2%6|./868
3/
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LR
NOVEMBER, 1937
CUPOLA CHARGE MIXTURE CHEMICAL ANALYSIS Average farDay i
% Weights — Lbs lcoicvtoted % Cupola [fron [JF | ElectricFornace lron 7
Eﬁi\ > _* % E Q Briquets were maintained at one thousand pounds &8s Wwe
:{\ ) 8 % Q N had cut our briquet stock plle down and were using up
N < X N S > S
| S ! Q| N Ny | @ W S 5 g Q Iy g our bricuetted borings faster than the briquet machine
| 1S 4 o e e B o Q| & X OB e | LY S| € § el
é Q Q N 2 § Lq m '*l QC Q LQ Q < lq Q Q was replenishing the pile.
LQ “ IQ } S‘ X L’J > S s § S & S % & S < | Q . § < Q l We used 250-297 pounds of plate steel per charge which
‘ O N QLD G
! % g % }K\) L\B L Ej X L\, % % 3 E S % g NS B % § § |2 8 s' 1s too much steel to use with one thousand pounds of
{ N N\ D N NS N Q NN ~ Q ~N <
1 005/ o |l MO SR U 51 2| Y Q % 3 A T S R X $ Q 2o ] D 2 BT R I b Ql\ % liotor Wheel borings (centrifuse drum)(Motor Wheel borings
‘ *: /;j :0* Sesi o700 irgel |NO0|/oo (275 /64| R J | 8 |RO00|R85 /.06 |.//2 || - 3.58 | /54|87 5112 contain approximately 5-10% steel borings coming from the
q 1757|420 0 2. | 751200 150 | 1000 /6 Riaa 2000 12 T
=07 _ 6 2.15°|/.06 |. - 363 |2.10 | .95 EeN 'L/i cutting of steel backs 1in two) also our returns may be
O 1 OBl TRRVER 150|000 770 |162| 2 | 3 | 4 |2000|2.67|/.06 .12 || . 359 |2.14 | 92 NS
4 |/75 | 80 75 | 400 150 | looo /62| 2 | 3 | 4 |2000|265 206|012 . T | |3ex|zo9] 98 NE roughly figured at this time as containing 50% steel
% /75|60 g0 300 150 \/000 277 |R6R| 2 3 | 6 |200|266 | .97 .1/ , 363 | 212 | .98 )32 (steel backs on scrap drums).
; 178 |70 &0 |300 150 |/ 279 |26 '
4 7 775 | 70 e aco R6R 2 J 4 |2000 | 2.56 .»97 il . 3,64 2./3 B/ /29 Example: November 19’1937 A
< | 300 /30 | /000 R62| A 3 4 (200|245 | 96 |./09 | - 362 |2.20| .97 14/ Steel% Steel 1lbs.
. /0 /757 | 70 F5o |300 3 297 :
: ;/“’f' =057/20 = RER| 2 = 8 2@ R3S | 96 | .109 5 3.62 | 2.1/ | 93 J47 Motor Wheel Briquets 1000 1lbs 10 100
| 41200/ 7ONRA. 99799 150 \/00 2771262 2 | 3 | 6 |2aw|266| 97 |./] || . 364 2.2 | . /26
/R 2007 70 JO | 300 //0 |\/00 / 3£8 2 3 6 ZMW2.48 95 /09 ] 270 | 220 B Plate Steel 257 1lbs. 257
| 45 200 | 70 50 |Joo 700 |/cw 257|330 2 | 3 | 8 |aow|253| 94|.009] . | |ser|asn]| 97 T Returns 390 lbe. 50 195
| /6 [R00 | 70 S0 | 300 /00 /a0 | 2459|3300 2 | 3 | 6 |2000| 245 | 94|./09 || . 363 | 214 |1.00 WS 552 1lbs
/7 |200| 70 J o | 300 80 |/aw 253|350 2 | 3 | /R |Ro00|2.63| .92 |./08 | - 3.64|2./4| .9 138 o
/8 200\ 70 50 | 300 60 | /a0 |2} 370| 2 3 6 |2000| 224 91| .007] . 369 2.6 | .97 153 27.6% steel along with 50% briquets in a 2000 pound
/9 (200 |70 50 | 300 40|/0m| 257|390 2 | 3 | 8 |eomw|2.24| .89 |./07] - 3.77 | 212097 )4 charge made 1t difficult to maintain our carbon and
22 |200|70| 6 |50 |300 40|/000 | 257 | 390 4
- e 2 — 4 Bagtel 200 | £5¢| 89 |./06]1 . 370 |25 F L AR egpecially our silicon specificatlon.
£3 |\200|70 | 6 |90 | 300 40 | /o0 /1390 2 | 3 |74 2000|254 89 |./06 | - 363 |2.14 | .8/ .13
24 |200|70 | 6 | &0 |300 2o/co 25/ 13901 2 | 3 |74 |20|25¢] 89 |06 - 355|212 | 83 N5y This experlence convinced us that plate steel used must
RS be sharply limited in order 1o have better control of the
R6 i iy sy = . T ey P
carbon and silicon, The carbon specification of the iron
: 29 (200|70 | 6 | 50300 20 |/000| 251|390 | 2 /14 |2000|2.5¢| 89 | .06 || . 359 |2.1¢| .78 SR A M i e e e O
B 30 |200|70| 6 | 50300 20 /a0l 25/|39% | 2 | 3 |74 |2000|2.54] .89 |.106] . 360 | 2.13| .83 /29 in the, furnace is 3.5-7.Tp and'she ailican. B el
to the inherent characteristic of briquetted borings to

o oy B e ey SR ot LA A e 1 > -
Lcse caroon aioc siiticon, 1in &0G0LuiCL LC tile plaie gLEEC.




Te

9.

are segregated as to source,
If the briquettes are coated properly with a
low sulphur quick setting cement,

a. To reduce oxidation,

b. As a flux,
If a very good, consistent cupola practice 1s
bullt up.
If hot blast 1s used properly to materially
decrease sllicon and carbon losses,
If sulphur 1s kept under control,

a. De=sulphurizing cupola by proper fluxing

materials,
b, De=sulphurizing in mixing ladle with sodium
carbonate.

If elements are maintained to give desired
machineablility and physical properties,
If the laboratory is equipped to glve accurate and
fast control information,
A well organized, well trained, efficlent, hard-
working melting personnel is very necessary and

essentlial in melting briquette borings successfully,
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CUPOLA CHARGE MIXTURE CHEMICAL ANALYS!IS Average ForDay DECEMBER, 1937
\f\/&lgh"‘é - Lbs. Calculated 7o Cupola lven °. |Electiic Fornace Lron'/
N 2 o
Z 3 W ~
Q o o Y W Z
R g & o = % 2 R ° iy e
UJgg ) 9 © © g ? ) g (g v g g:) 8 g
L\U)\ W X Qt 0? 0 Q W & w 14 Uy w Y < Z Y -
N % 8 X 4 T e 2 g e 28 SORIRS > | < g 3 Motor Wheel boring briquets were lowered from 1000
> © x ) < & > < V) < I
>~ u S ¢ d > %) N -~ 0 O Q < o © Q d o |V Q T pounds to 750 pounds per charge due to the small amount
WL E S b | ¢ ~ g > |9 E N | A2 N [ OB S S v S R VLo
LU ~ f}?) ~ Q -~ -~ \J
g ¥ g }: 5 E o L) § < tise J T 'S AN g '5 I I o of borings on hand. Also our scrap loses went up, the
~ ~ o 3
S N R S | @ kTl T sk |s [Tl 6 & | o s S Ses SR e : \ _
remelting and using of briquetted Motor Wheel borings were
30¢ 3 A 5
z 200 | 70 Gl GToM|IS oic 40 |/e600 39 | Z /% |2000|2-53| 89 |.107 358 |2/ 88 i under suspicion.
2 200 | 70 | &6 [So |4c 86 | 750 38s| 2 2 /2. |20600(253|l.oo |.109 388 [2./6| -B2 -2
3 December 10, 13 and 14, 1937 Olds briquetted borings
6 200 | 70 4 |[So |4o00 80 | 750 506 || & 28 /o |100c|2.43|)00 |, /04 3¢5 |2./5] .86 e were used in place of lMotor Wheel borings to rejuvenate
7 200 | 70 4+ |So |4o00 80 | 750 S 2 2 /0 2000 [2.43 |/.00 |./04 3.4¢ |2.20] -87 _GOn our boring system.
8 |200|70 |4 |50 |%00 80 |76 Sacl 20 2z LIE8 i7ees 133000 | iiee 3er |2.05|.85|.708 | .12
9 200 | 70 | 4 $o |4o00 80 | 750 38s | 2 2 ® 2002|233 |00 | 10% 362 |2./7¢| .88 |./23|. 12/
10 200 |70 | 6 |use |%00 80 | »so 385 | 2 2 4 |200012.28|,00 |.13% 3.¢r |25 58 9N |BNISE| SO
I3 |200| 70 | 6 |$o |900 80 |7s0 38s | 2 2 | 4 |2oo0o|2.28|/00 |.13% 3.57 | 2.17] - 83HEAS |06
14 |200 |70 | 6 |So0 |%eo 80 |750 3gs |2 |2 | & 2000|238 |00 |./13¢ 3.66|2.70| .83 | .795 .70/
1567 200 | 70 7 v o /25 |42s Soo 30« 2 (4 2000 |2.5% /.08 |. /5% 3. 67 || 2,13 | 2136/ Sk |5 /.0,
16
17
20
7l
22
| 25
T
27
28
29
Jo
30 3/ 31 )
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Average for Ja .
CUPOLA CHARGE MIXTURE CHEMICAL ANALYSIS rag ¥ JANUARY, 1938
Welgl"“ = /L bs. Calculaf'e.d‘/. C,UP,,[Q lron % E/QC‘/'VI(, Furnar.c l'0nz
\ Q "
% il S|k
§; a @ S 3 S > % g iy Pig iron with a higher phosphorus content was used to
X % o o
<m £ ¥ = 1 2] 2 > y D Q ) 4 oliv th i re fluidity
X 0 o 5 0 i = 9 3 0 v 5 t i, S give the iron more uidity.
< & =~ 4 4 Wy &
Q N ) :
e 2 g L g v i Q 2 i g T > ; 3 < E g %’ Regular pig iron;- silicon 2,.8%, manganese 2.4%, B .13%
S S |« @ SH Yl & : , ;
l;) »b;' 5 < Qk_: > g N \ & E ; 8 2 % i 8 | g S’ %l S 2 & :&: % Hi-Phos pig iron;- silicon 4.7%, manganese 2.%2% P ,342%
W g D OR e K|S | S s o IS S Q¥
> N C t) ) X g Fy & | % ¥ o A & T N 3 < X o N S 2 R Also Olds boring briquets were again used for rejuvenation
D Sl oy Ché 5| Q (N ST Yl S a1 Sl lR | v | ¥ LA |~ EGRIEaEcE s
ay | © ~ Q ( ‘ : ‘ ' purposes.
! | | |
J | | ‘ ; ‘ | llotor Wheel briquetted borings:
g | | 1 | | | | : .
P 1 | | | | Silicon 1.9-2%, MangaBese 0.6% Phosphorus 0.12%
X | | J Olds briquetted borings:
7 | | Silicon 2.4-2.5%, lManganese 0.6% Phosphorus .199%
lo | |
L 1 ‘ w * JifTf i o 3
11 eagdsil Tio N s it sio /000 | 298| 2 | | 2000 2.3% | 96 | .19/ | 346 |2.067] .66 |.157 |.157 Dur differeahlatlonsBliiple: ipan.
[ | | ‘ |
12 i | | { @
I'S 200 70 22 S o /o000 2948 | ZA | 2000 (2.39 | .96 | .13/ 3.55 (2.09 | .8/ LS.
! 1l ] |
Jies | “
17 “
|
18 |2e00 | 70 o RS /o060 258802 |2000|23% |.96 | .19/ |
/9 | | |
20 |200 |70 | 4 |so /000 |22 | 2| 2000(2.3% | .96 |19/ | 352 |2./3 | .85 | leC
21 | |
24 | | |
76 ol 4 |So |200 ) 25 293 | 2 5 2 |2000|2.30 (/.03 |.176 | 3¢ |2.72]|. %2]./85| ./%
26 200 | 70 G So 200 1128 237 25 1 8 2000|260 (/03 |-/76 | 3.55 | 218\ (TINrT IS
257 |
28
31 |260 |70 + |so So | 7000 250 | 2 2000|238 | .97 | ./185|| 3.56 |2.38 472 |3.48 |2.33| .7¢ | .20¢] . 1%
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FEBRUARY, 1938

CUPOLA CHARGE MINTURE CHEMICAL ANALYSLS Averagefor Doy
=== Olds briquetted borings w used tl yhole montl
Weights— Lbs Colcvliated 7 || Cupola /ror Z |\ flectricFurmoce Irorn 7, riq ted borings were used the whole month
;& tz except for two days when the Reo briquetted borings were
§ & % § § 2 > used.
X Q % S Q g % Q y @) Reo brigquetted borings:
3% JHIRIE: $1%% u|sl 8| [4/3|8| |33 '
Ty § g 3 Q 3 N % % g | € % gl ¢ | < g g \ g Silicon 2.3% Menganese 0.6% Phosphorus 0.18%
ﬁ H Q < Q S VY § s 2 5 g % & Q 2 s § " } T $ I Jenuary and February screop loses were materially
i N > N S S N (9 |¢S NER
W RS d\} N) Y & RS 8 X Q 2] g | O N 2 LT decreased. Whether that was due to the rejuvenation of
X | ¥ L X Q ! R SAIEIS 2 N Q| N
N i st TSR e y [THS Qo | X IR (X812 |82 | [THETEED : : 2 : 2 5
Qay < o3 A Q Q 3 S| Q C S t S | = 9 & Q ~ S t Q N [, 2 Q D> our boring system by the use of Olds and Reo borings,
/200t 700 $0 (/000 AT A 2000 | 2.45 | .97 18 13.37 | poe 198 | 35 8| 2.7 | .80 |.197 |./37 along with increesing fluldity of our iron by increasing
| 2 -0 |/ R0 3.5 3 :
2 pree i/o ¢ |50 5o |/000 RS0 | R oo | 2.¢45| ,97 | 418 || 335 | R.Z/ IR 3 | 2R AR e the phosphorus or changes mede in our fluxing, heatlng,
A \
f;ﬁ ‘ and spinning operations is open to argument. Anyway, our
7 iZOO 70 4 Y i 05| 70 |1050 o502 2000 | 2.41 | 107 | /775 || 338 | 199 62 | 322|273 | 87 | 168 |./RS scrap loses were down and the use of brigquetted borings
y i A %
8 200 70 4 |50 (175|225 60 [/1090| RSS| R 3 2000|239 | /08 | /75 || 33¢ |24/ 62 | 358 |R2/| .95 | /77| 1%0 were not under suspicion as before.
S | |
= | We were fortunate in being able to get hourly cupola
// ? | enalygis a8 well as the hourly electrlic furnace analysis,
/4 l | which gave us better control of our melting operations.
TR | 200 | 70 4 =0 ML TE A | 60 |/7090 | ¢ AS5S | R > 2000| 2.39 | /.08 | /75 || 3.23 | /.86 3.47 | 2.70 JER | 163 o
Algso gave more accurate idea of sili s d
/6 |goo| 70 | 4 | &0 | 7¥ [375 7090 | 191 | 260 | R 3 | 4 |2000|2.#7| .99 |./92 || 392 |2.02 168 |3.55 |21/ | .68 | .17% | /57 & 4 dsa. DLIRLESCil
/7 | 1 briquets being used (under milder blast conditlons due to
/8 | decreased production).
2/ l2oo|70 | 4 | s0 |25 |375 1050 | /5] |R60 | 2 5 4 |z000| 2.#7| 99 |./9z || 3-33 |1.98 197 | 3.57 | 2./3 | S 2SR
| In the near future we are hoping to have our laboratory
22 (200 |70 | 4 |40 | 75 |37 1090 | / 260 | R 3 | 6 |g00|2427 | .99 |./92]|| 338 |22/ 184 |3.55 | 2.2¢ 189
23 iROO 70 | 2 | &0 | 75 | 375 1090 167 |260] 2 3 2 |20 237 | 99 | 192 | 337|299 81 | 367 | 2.3 J7# set up so that we can take analysis every one half hour,
24.a200 70 2 50 | 7s % 1090|195 260]| 2 = 2000 | 2.30 | 9 | ./92 || 337 |20z 487 | 3.85 | 212 2727763 alternating between cupola mixing ladle and electric furnace.
RS We realize by now that to be able to use briquetted borings
28 lzoo |70 | 2 |50 | 75 |375 1090|155 260 R 3 2000 | 229 | .99 | ./92 || 3-33 /.88 /84 | 3.49|2.20 278|.,78
successfully it is essential that we keep all our

elements in specified limits at all times,
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CUPOLA CHARGE MIXTURE CHEMICAL ANALYSIS  Averagetor Dey MARCH, 1938
Weight -  Lbs. Coleviated 7 || Cupola lron 7 | Etectric Furnace iron
;Q"O =~ t\: u‘\j
})R N % % ) > Average silicon loss in cupola for this month was
- NS NHR ylolS] (W8I [w[3 bl ,
Y G C\l R = Q L%l Q\: =N I & 3 X S| € 0.32% as against February loss of 0.39% average,
g g Ct Q\~ ) é § L# Q 2 Lg % $ kg % § Lé' g g As stated in February comments we did not need to
U&) ‘L\U ;’ § é:\ :E % § % % % % % $ : § § E\) d § 35 3\) $ force our cupola as much which materizlly a2ids in
~)
Lg Lg % E ::‘ § g‘;\i t % § S '8 g’ % :QC) E i‘ 3( % E Q % % § reducing silicon and carbon losses,
Day be :l Q~ Q S Sl [Re N © & % N 2 2 SN/ IS 9 & Q\ l\ “ & Q 2 Experlience 1ls showing us the desirability of buying
%’/ 5200 g 1 iy [ ity A 2 ¢ e 2'?3-; 7~~~J1-Z 3'2 /'93-« S 225 SRONE AL plg iron made to our particular specification-
4 ROO | 70 4 S0 INZ5 1090 6o | R 3 2ooo| 229 | .99 |.79 ||335 |19« J85 | 35R | 2.42 A97
X | oo Za: [t e 75 7090 R60 | 2 o R000|2.29 | .99 |.12 ||3.33 | 198 18 |3.50 |z.19 J8? 3.5%-4.5% silicon, 0.5-.75% phosphorus, 1.75-2.25%
< manganese, sulphur as low as 1s reasonably possible,
7 |200 |70 2hge |z 7090 REoL N2 5 R000 |R.R9 | .99 |19 3.35 z.o0/ W Z5 0378 184
& |z00 |70 4 |So | /175 1096 Réo | R 3 R |Rooo|Z32 106 | 19 ||3.31 lg.06| /73 ;5; 2.09 196
e 200 | 70 2 | &o | 175 7090 260 | 2 3 R |Roco |23z |Loe | .19 || 333 | z.00 272 | 3.55 | z.07 J92
/0 |200 |70 + o || Z3: 7090 260 2 4 | z;o; Rol8) /&5 || o3 27 j2.04 ) 3.55 |2.0¢4|,88
/7 I A
/€ |\ 200" 70 | 4 | S0 | 75 : /090 260 | 2 4 20oo | 2.2y 1.73 |.204 ||316 |L9% N T /39
1558020 08870 # So | 74 /090 /94 vjéoiizﬂi & P RO00 | R.R7 /./37 RO 4 7.73./[7 ioy 3.57 |&./0 7 JI% |47
/6 |Aoo |70 os b || e 1090 266 Z # RO0O | R.27 (/73 |.202 ||3.76 |1.77 3.58 |2.08 | 88 G 7
5/7 A CORRZO L RsE oM Zd 0 1090 260 2 6 4 |Rooo |2.26 |110 |.R15 || 3.25 | LES 771*793 3.0 |&.10 4188 -
/8
Y R N T T Jovo 250 | 2 | 6 | s0 |2000|239 |1.03 249 3.45| 206 213
R &R SEITO ¢+ |Ho |700 /0%0 R80 2 % /76 |Rooo |2.39 |1.03 |-R/7 3.99 | .18 Z2A
23 ngf 70 4 |$5o0 |700 Z 1090 oo | 2 6 8 |R000 |RSA |Llo6 |.RR 3.32 |R.2/ 3.52 | 226 R | 744
74 e dor || 74 + |So |700 / 1090 oo A 6 8 |2000|2.52 |106 |.RR I ik o || 297 | /28
RS i
RE |z2z25 |70 4 |&0 |700 |# 1090 oo | 2 6 E |zowo|z. 54707 |2/9 3.48 | 2.24 251 | /92
R9 |(2z5 | 70 £ |Fo |200 /090 300 | 2 6 @ |Rooo|z.55|/.08 |.22¢9 ||3-36|2.19 3.98 | 2.A4| 855 S
3o irzzsf 70 | ¢ | 50 |100 [#25 1090 369 | 2 | 6 | & |Rovo| 265| 1.08|.724% 352 | 237|211 |.2%6|./868
3/




