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Induction Melting of Cabon Steel. Alloy Steel and Ni—base Alloys.
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2! 1. Dependence of steel melting rate-on power
supply rating in the range of 200 to 300 Hz.
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¥ 1 Selection

Alloys & Melting

Plain carbon, low & high alloy

steels, Mn—austenitics, Hastalloys

From hotrolled, and rusty scrap

Temperatures
Often high 3100F (1700C)

Oxidation Levels
Extensive slag & suspended oxides

Slag Basicity

Basic, tending towards
conditions

Refractory Choice

Dry heat—setting high magnesia:
for intermittent operation or case of
serious thermal shock conditions,
forming bond. 4—9% MgO, prefer-

able,
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Chart for Coreless Steel Melting Refractories*

Stainless steels,
super —alloys

Inconels, Monels

Dead —melting from scrap that requ-
ires only minor compositional adju-
stments

Low superheats except for thin sec-
tions

Low incoming oxygen little slag,
high recovery

Neutral, acid at low temperatures,
basic at high temperatures

Dry heat setting alumina based,
with a bond that can range from
mullite in the austenitic grades, to a
magnesia bond where extensive use
of Mn, Mo, and V is made in all-
oying.

270l
Rk

o ofated

Plain carbon, low & alloy steels,
stainless steels, gray and ductile
irons

From a cosbination of dead —melt-
ing, and major alloying

variable

variable

Variable

Dry heat setting refractory. If
deadmelting predominates a mag-
nesia 1s best, If heavy alloying pr-
edominates a should be considerece.
Alloying could favor chrome-Alu-
mina,

Gray cast won shift the balance
towards acid conditions : Ductile iron
towards reducing conditions,

No change for malleable irons.
malleable irons
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AQOD 2.5 95 75
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Induction 5.3 620 275
Basic Arc 6.3 250 200
AOD 3.1 520 60 |

3%0.264C, 0.83Mn, 0.47S1, 0.009P, 0.002S, 0.28Mo,
0.56Cr 0.13Ni, 0.43Al

714 Lining®] 43¢ 347} Slagel A4S %
AA1717] Y3l 3FAlv=  Shot —Blastingol|
ol&te] AASA HAaHoloF 3}, AtshHo] g&
Slag2%-¢| Silica Liningg B33}7] 93toi= A
BAY 2o FARENAN AFH uie} go| &
Fo] mE FYEA FHIHE. Slag%f A A
Ladle & FIFWREZ T B AR T3
A3l EeA A AF o ok it} /\11&51%‘_— Slag
S3A| 7} SlagA AZFGoll &3] 2241t}

1ok AHZF, F49 A FU7I2HH
25E H3sa dESd5E HAS7] A% Slag
Y e I ﬂ“‘z—}%ql 9J3l o]E Gas

7} 82 Rt A &S A= AN §-a38h,
wyte AERHI vEo Frleta Faiae ¥
wZe] 94 (1/3399) 8 gAg.

FAse-8] 249 Adde g2 2 Adad o
st BE A9 Stainless steeldl] Wi3lHge B
& Bell, 22]2 NiAl &5 5 Cd 4339
o},

Firshasd 947 9 53] sy it
2 ZA3}AI(AIN) 3 #38% Rock candystgd 9] 3
4L H37] Y3t F9 2A #BElHojof it}
durz o2 A& AA Algakol 0.06W1A 0.08%
o] Aol Eo7te A=A Ale] A7E A
sl Aolt), EFQ FAoie 8RN 1

=]

(8)

1050 -
1
L] |
1000 <

3 L~

) y.

O 90 =y
sz | ~2
=z 900 Vi -
% % {/ 1| Zr
[ Z d

|

23
=20 800

0 .02 .04 .06 .08 .10 .12 .14 .16 .18
% ELEMENT

a2 3. Effect of titanium, aluminum, and zircomum
on grain coarsening temperature of 0.25—0.35
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that may be tolerated in a base analysis con-
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intergranular type fracture!¥
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E. 3 Deoxidation Effects on the intergranular Frac-
ture of Annealed, Quenched and Tempered

Alloy Steel Casting®

steel Deo:»d_dgtjon Bgeghly Intergranular
Addition Nitride —% Fracture—%
1%Cr-No  0.2CaSi+02A1 0.022 10
035iZr (0l 0
2.5%N1Cr—Mo 0.035CaSi+0.2A1 0.011-0.014 100
0.2CaSi+0.2A1  0.004 50
0.3CaSi+0.2Al 0.009 5~
0.3SiZr 0.001 0
3%NI1CrMo  0.2CaSi+0.251Zr <0.001 0
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" 4 ’Iheoretical Oxygen and Equivalent Oxide
Requirements for the Oxidation of Iron, Manga-
nese, Silicon and Carbon

For removal of Oxygen | N10 | Fe3 Oy | Fe, Oq
11bof 1b 1b 1b 1b
iron | 0.28 1.3 1.0 0.9
manganese 0.28 1.4 1.1 1.0
silicon 1.14 5.2 4.1 3.8
carbon 1.33 6.3 4.8 44
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5.

HYDROGEN AT TAP (p.p.m)
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2l 9, Nitrogen contents at tap for dead melted and

ore boiled low alloy steel. 34
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H. 5. Phosphorus Removal with Injecticn Methods.
C-Steel Lime—lronoxide Mix, 2730—2820F
(1500—1550C) 1"

metal % P carrier vol, | time | slag
1 bs it final gas atm | cft | sec [ondition

2000* 0.085 0.031 N, 5 ata|40 cf {65 sec| soild
000** |0.076 0.032 O, 5 ata| 36 cf |80 sec| stiff

* furnace injection with 220 kw power input
** |adle injection

. 6. Desuifurization of Steel in a Net—Frequency
induction Furnace by induction Techniques!’

metal % S agent vol-N, time slag
Ibs Init flnel % cft sec condition
3000 0.061 0.035 0.08%CaC, 113 crumbly

38
3000 0.035 0.011 0.8%C+L 198 50 stiff
3000 0.020 0.007 0.8%Time 184 62 solid
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