

















Hardening of ArmaSteal and
Malleable lron

Induction hardening, flame hardening, furnace
hardening and nitriding may be used to harden
ArmasStesl and furnace hardening and nitriding may
ke usad to harden Malleable lran. Proper selection
of a process and hardening cycle readily produces
hardnessas equal to those obtained by carburizing
steal. The time required to harden these materials
largaly depends an the amount of combined carbon
and the desired hardness. Quenching in oil is rec-
ommended for most castings, particularly those with
sharp corners and abrupt changes in thicknass in
the heated area. In all cases, the quench madium
should be thoroughly agitated.

Induction Hardening

Time, power and fraquency are the factors controlling
case depth and hardness. Good results are being
obtained with both high- and lower-rated cycle units.

One large user of ArmaSteal obtains a hardened
depth of 050" —.065" with aguipment rated at 450
eycles at 20 kva, Using a single-turn coll, with a
12-second heat cycle, a hardness of Rockwell C 50
is abtained. An automotive producer using beo 15-
kwa units rated at 9600 cycles an a 27 second cyele
obtains a complete section of Rockwell C 54-60.

Flamea Hardening

Propane, acetylene, methylacetylene-propadiens
(MAPF) and natural gas may be used as fuels for
flame hardening. Flame velocity, fuelfoiygen ratio,
coupling distance and time are important factors
affecting the case depth and hardness.

In the case of refrigerator-compressor crankshafts
the problem was to achieve an ideal hardness pattern
—with the maximum hardness right up to the flange.
Tha solution: ArmaSteel castings flame-hardened

and quenched, The method: 14-second heating
cycle. Production rate: 1600 per 8-hour day, Dis-
tortion; negligible. The hardened parts are well
within grinding limits, with no burning or cracking
at the oil hola.

The ArmaSteel shifter yokes an one make of car are
flame—hardened by applying an oxyacetylens flama
to two surfaces for 10 and 25 seconds respectively,
followed by & water quench. This is done on an
automatic hardening machine, in the production
ling, which turns out over 6,000 each of two different
yokes in 16 hours with a good, wear-resistant surface.

Furnace Hardening

A procedure generally recommended for ArmaStes|
iz to heat to 1550%1&00° F. and hold for 20 to 30
minutes, followed by an oil bath quench at 1200
160° F. A temperature as low as 1550% F for 30
minutes on some sections will produce satisfactory
hardness. A 1" section of 3.9—4.2 mm. Brinell,
heated 1o 1550* F for 30 minutes and quenched, will
give a minimum Rockwell © of approximately 50.
The same section held at 1600° F for 30 minutes
and quenched in ail will give a minimum Rockwell
C of approximately 55,

Salt Bath Quenching

Salt Bath Quenching can be utilized in conjunction
with ArmaStesl and Malleable lron to achieve both
martensitic and bainitic structures.

Mitriding

Nitriding has been successfully applied to ArmaStes
by treating for 3 hours at 1390* F in an atmosphere
of carbwrizing gas and ammonla. & shallow casa of
approximately 0.004" is obtaimed. This has been
particularly satisfactory on such paris as shifter
yokes and small gears. Both ArmaStesl and Mallea-
ble lron can be ' Tufftrided."* Acceptable structures
hawve bean obtained at 1060° F.

*Regishened Trade Mark of the Kalans Carporaticn Licengss, Datrolt, Mich.

HARDMNESS CONVERSION TABLE
Approzimate Equivalent Hardness Numbers For ArmaSiest

4.80 156 80
4.75 159 a1
4.70 163 B2
4.65 167 CE!
4.60 170 B4
4.55 174 85
4.50 179 86
4.45 183 87
4.40 187 88
4.35 192 89
4.30 197 a0
4.25 202 91
4.20 207 92
4.15 212 a3
4.10 217 34
4.05 223 34
4.00 229 35
3.95 235 96
3.90 241 a7
3.85 248 98
3.80 255 a9
3.75 262 100
3.70 269 (101)
3.65 277 (102)
3.60 285 (103)
.55 293 (104)
3.50 302 (105)

FOUNDRY TERMS

commaonly wied when referring to farrous
castings

FLASK—Container in which a mold is mada.

COPE—The upper of topmast section of a
flask, mald or pattern.

DRAG—The lower or bottom section of a
flask, mold or pattern.

CORE—A body of sand or other material
placed in a mold to produce a cavity of
dasired shape in a casting,

CORE PRINT—An extension of the pattern
for locatimg the core or an extension of
the mold cavity for locating the core,

SET CORE—A core placed im the core print
of a mold te produce a cavity of dasired
shape in & casting.

RAM-LIP CORE—A core placed in the pattern
before the flask is filled with sand, so that
it rams up as an integral part of the maold.

FEEDER—A reservoir of molten metal pro-
vided to compensate for confraction of
rmetal as it salidifies, by the feeding down
of liguid metal to prevent vaids, Alsocalled
& riser,

SPRUE—The vertical portion of the galing
ayilem wheare the malten metal first anters
the mald.

POURING BASIN—Reservoir on top of the
mald to receive molten metal.

GATE—Specifically, the point where molien
metal enters the casting cavity. Somelimes
employed as a general term to indicate
tha entire assembly of connected columns
and channels carrying the metal.

RUNNER—The channel of & gating system
through which molten metal flows from
the sprue to the castings and risers.



