Crucible

Data Sheet

CRUCIBLE 440A is a hardenable chro-
mium steel which is the toughest of the high
chromium cutlery grades. This grade is mag-
netic at all times.

Typical Applications:

Bearings

Cutlery

Seaming rolls

Surgical and dental tools
Valve parts

Forging:

CRUCIBLE 440A should be forged at
2000 to 2100 F and finished not lower than
1750 F. Reheating should be used if neces-
sary. This grade should be allowed to cool
slowly after forging.

Annealing:

CRUCIBLE 440A should be annealed for
maximum softness by a thorough soaking at
1600 F for six hours, followed by a furnace
cool. This grade can be cycle™ annealed by
heating to 1600 F, holding two hours, cooling
to 1300 F, and holding four hours. The steel
may then be cooled in air if desired.
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STAINLESS STEEL

Carbon 0.60/0.75%

Phosphorus 0.04% max.

Chromium 16.00/18.00%

Manganese 1.00% max.

Silicon 1.00% max. s
Sulfur 0.03% max. (ES)

Molybdenum 0.75% max. ge e

Hardening and Tempering:

For maximum hardness, Crucible 440A
can be oil quenched from 1850 to 1900 F.
Large sections or complex parts should be
preheated to 1425 F, equalized, and then
raised to the austenitizing temperature. If the
finished part is not to be ground and pol-
ished, the surface may be improved by pack-
ing in a neutral material during heating.
Tempering should be at the proper tempera-
ture to give the desired approximate hard-
ness as indicated below.

"Cycle (isothermal) annealing is most practical
for applications in which full advantage may be taken
of the rapid cooling to the transformation tempera-
ture, and from this temperature down to room tem-
perature. Thus for small parts which can be con-
veniently handled in salt or lead baths, this isothermal
annealing makes possible large time savings as com-
pared with the conventional slow furnace cooling. The
method offers no particular advantage for applications

Note: Temperatures shown throughout this data sheet
are metal temperatures.

such as batch annealing of large furnace loads in
which the rate of cooling to the center of load may be
50 slow as to preclude any rapid cooling to the trans-
formation temperatures. For such applications, the
conventional full annealing method usually offers a
better assurance of obtaining the desired micro-
structure and properties.

The recommendation for cycle annealing is based
on the principles explained in P. Payson's “The An-
nealing of Steel” which appeared in Iron Age, June
and July issues, 1943.
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Hardening and Tempering (Cont'd)

Tempering
Temperature Hardness

(°F) Rockwell C

As quenched 57

212 57

400 54

600 52

800 51

1000 44

It is desirable to avoid tempering be-
tween 800 and 1100 F, as there is a drop in
impact strength within this range, coinci-
dental with which there is also a reduction in
resistance to corrosion.

Welding:

Crucible 440A should be welded with
Type 440A filler weld metal if the mechanical

properties of the weld metal must be similar
to those of the parent metal. In welding
annealed material, the steel should be pre-
heated to 600 F and annealed following
welding by heating uniformly and thoroughly
at 1300 F followed by air cooling. When
welding hardened and tempered material,
preheat to the tempering temperature, weld,
and post-heat at the appropriate tempering
temperature for 2 hours.

Resistance to Scaling:

Crucible 440A scales at approximately
1400 F. This temperature will vary with the
type of atmosphere, type of construction, and
cycle of operation.

General Corrosion Resistance:

Crucible 440A is resistant to corrosion
in atmosphere environments, fresh water,

mild acids and alkalies, and fruit and vege-
table juices. The better the finish of the
hardened and tempered part, the better will
beits corrosion resistance.

Cutlery Applications:

Crucible 440A is particularly designed
for cutlery applications requiring a high hard-
ness and an excellent retention of the cutting
edge. When this grade is ordered specifically
for mirror-finish cutlery applications, ma-
terial will be supplied which has been proces-
sed in such a manner as to insure the ob-
taining of a polished surface of "mirror-
finish" quality. Care should be taken in
grinding and polishing this grade so that
excessive heat is not produced by this oper-
ation as the resistance to staining will be
lowered. In general, Crucible 440A resembles
tool steels in that it requires great care in
fabrication and hardening.
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Specifications
CRUCIBLE 440A has found wide industry acceptance and meets the following specifications:
QQ-S-763d AMS 5631 ASTM A-276-67 ASTM A-580-67
Machining data
CRUCIBLE 440A i
Carbide Tooling
: ; Tool Width or High Speed Tooling
eration
£ (in) Depth of Cut Speed Feed Speed Feed
(fpm) (infrev) (fpm) (in/rev)
Turning single point 0.050 75 0.0045 200 0.010
0.250 75 0.0040 175 0.020
0.500 70 0.0030 175 0.025
Forming v wide 75 0.0012 150 0.0022
1 wide 75 0.0010 150 0.0022
1 wide 75 0.0010 150 0.0020
2 wide 70 0.0008 150 0.0015
Cutoff Y, wide 75 0.0010 150 0.0020
% wide 75 0.0010 150 0.0020
%. wide 80 0.0010 150 0.0022
% wide 80 0.0015 150 0.0030
Drilling e dia. 45 0.0012
% dia 50 0.0020
Y% dia. 50 0.0025
¥ dia. 50 0.0030
¥ dia 50 0.0035
1 dia. 50 0.0040
tUse the higher speeds for the finer threads.
Physical Properties:
Modules of efasticity in tension—1000PSi ........ooviriurenciasrniassesirasarssssrinrsrres 29,000
Specific electrical resistance
Room temperature—microhms/cm. .................. ..., N B S DAL SR b e e i 59.94
SpBcchoBl—BIUABIOF coice: in vt s S 2 s vis sink sesenssiasm s s vas vas sou diis sa s sase e 0.1
SOBCITICTAVIIY: 1o s iein wbs dia +ebtins $iack 1658 25 Sl w00 sens S0malont AU WIRICTO S ST30¥ W50, 00 o' TS Siate AT trai .. 1.78
WEIGHE=TBGUN. .+ crvvimnans mehimommpinis ssie s5on sksp wosibrpumonid F3mF Simamss s Spew emsm misd $1550 W58 F68 S 0.276
Thermal conductivity—Btu/hr./sq. ft./° ft.
OORF snnsnniinss I ST e e B e g el TR RS RS BT SR WA g b e e pazes el e Grneiitera ke 14.0
Mean coefficient of thermal expansion—in./in./°F x 10°¢
BmPO0 T | necdte seibimeit 5 dhmie siii olibinskiiarbiasn finss Honmasmintnmitis ven KB oAU STIE 3050 5008 $Todbid S 7AL0Y FREAIA Biwls o.7
(6 T R e e L e e S Bl S S 6.0
Melling DO IBNOE—"F . ciica soomnen s e simmm mns 5o m sinsep s s seaop gus m o o me, e 2500/2750

Mechanical Properties: (All values are representative properties in the annealed condition):
Bar-1in.Rd.

Tensllestrengt, TODOPET « 4 vver ot oosavon i e sens vin vas wals oasainis sas 6ale o s sk 43 brade 105
Yield strength (0.2% 0ffset), 1000 PSi . ... ouiniii e iiiei e saiiaisi e e sssssanannsanns 60
EIOAgationin NGB e be v sic s s ani s slos yaimd.ie i a0 S s e Eey B 58w alnsTe e b .. 20
BESUCHOTT BTALBA U e s i35 s 0 vials S0 SR AlES FEE S ait PER DM YOIE Bbe Dae et sty s e opmiets 45

[ P2 L0 L8 = <1< T S A TR 215 BHN
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TTT Curve :
Grade-CRUCIBLE 440A A—Austenite
Austenitizing temperature -1900° F F-Ferrite
Critical temperature (AC1)-1490°F C-Carbide
Prior condition-annealed M-Martensite
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Note: Properties shown throughout this data sheet are typical values. Normal variations in
chemistry, size, and conditions of heat freatment may cause deviations from these values.
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Crucible Industries LLC

575 State Fair Blvd., Solvay, NY 13209
www.crucible.com
800-365-1180 315-487-4111




