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1. SCOPE:
This specificafion, in conjunction with the general requirements for steel heattreatment covered in
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minimum ultimate tensile strengths below 220 ksi (1517 MPa). Parts:afe defined in AMS 2759.
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canceled and|no superseding document has been-specified, the last published issue of that document
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3. TECHNICAL REQUIREMENTS:
3.1 Heat Treatment:
Shall conform to AMS 2759 and the requirements specified herein.

3.2 Equipment:

Shall conform to AMS 2759. Furnace temperature uniformity requirements for annedling, subcritical
annealing, formalizing, hardening, straightening, stress relieving, and baking shall b¢ +25 F (14 C)
degrees, and for tempering shall be £15 F (8 C) degrees except shall be #10’F (x6 |C) degrees for
H-11, D6AC, [and 9Ni-4Co steels.

3.3 Heating Enyironment:
Parts shall He controlled by type, (See 3.3.1), and heat treatedin'the class of atmosphere (See 3.3.2)

permitted in|Table 1 for that type when heating above 1250 (677 °C). When heating parts at
1250 °F (67| °C) or below, Class A, B, or C atmosphere.may be used (See 8.2).

TABLE 1 ~Atmospheres

Part Classification (1)  Class'A Class B Class C
Type 1 Permitted Permitted Permitted
Type 2 Permitted PROHIBITED (2) Permitted (3)
Type 3 Permitted Permitted PROHIBITED
Type 4 Permitted Permitted (3) PROHIBITED

NOTES:

1) See 3-5¢I'2.

2) Permitted provided the atmosphere is controlled to produce no
carburization or nitriding as described in 3.5.1.

3)-Prohibited if a specific requirement to control the surface carbon on all
surfaces 15 Specified:

3.3.1 Types of Parts: The heat treating processor shall determine the part type.

Type 1: Parts with 0.020 inch (0.51 mm) or more to be machined off all surfaces after heat
treatment and parts with as-forged, as-cast, or hot-finished mill surfaces at time of heat
treatment with all surfaces to be machined off. Unless informed that all surfaces will have
at least 0.020 inch (0.51 mm) machined off, the heat treating processor shall assume all
surfaces will not, and shall control the part as Type 2, 3, or 4, as applicable.
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3.3.1 (Continued):

3.3.1.1

3.3.2

3.3.3

3.3.4

3.4 Procedure:

3.4.1 Preheating: Preheating until furnace stablilization in the 900 to 1200 °F (482 to 649

3.4.2

Type 2: Forgings, castings, sheet, strip, plate, bar, rod, tubing, and extrusions with hot-finished
surfaces at time of heat treatment and which will remain on the finished part.

Type 3: Parts with finished machined surfaces or surfaces with less than 0.020 inch (0.51 mm) to
be machined off any surface after heat treatment and parts with protective coating on all
surfaces.

Type 4. H
f

=2

If part ty
Classes o

Class A:

Class B:
Class C:

Atmosphe
parts are |

AMS 2759.

Protective
cognizant
nickel plat
contaminag

Parts that are partially machined with both unmachined, as-forged, as-ea
nished mill surfaces and finished machined surfaces or machinedsurfac
han 0.020 inch (0.51 mm) to be machined off after heat treatmehts:

be cannot be determined, the part shall be processed as Type 3.

Atmospheres:

Argon, hydrogen, helium, nitrogen, nitrogen-hydrogen blends, vacuum,
Nitrogen from dissociated ammonia is not permitted.

Endothermic, exothermic, or carbon-caehtaining nitrogen-base (See 8.2)
Air or products of combustion.
res: Atmosphere furnaces shall’be controlled to ensure that surfaces of |

vithin the limits specified.in3’5.1. Salt baths shall be tested in accordan

Coatings: A supplemental coating or plating is permitted when approved
engineering arganization. Fine grain copper plating in accordance with 4
ng in accordance with AMS 2424 may be used without approval but the
tion speeinmens in 3.6.1 shall not be plated (See 8.3).

5t, or hot-
es with less

or neutral salt.

eat treated
e with

by the
A\MS 2418 or
surface

°C) range is

recommended before heating parts above 1300 °F (704 °C) if the parts have previously been heat
treated to a hardness greater than 35 HRC, have abrupt changes of section thickness, have sharp
reentrant angles, have finished machined surfaces, have been welded, have been cold formed or
straightened, have holes, or have sharp or only slightly-rounded notches or corners.

Soaking: Heating shall be controlled, as described in AMS 2759, such that either the heating

medium or the part temperature, as applicable, is maintained at the set temperature in Table 2, 3,
or 4 for the soak time specified herein. Soaking shall commence when all control, indicating, and
recording thermocouples reach the specified set temperature or, if load thermocouples as defined
in AMS 2759 are used, when the part temperature reaches the minimum of the furnace uniformity
tolerance at the set temperature.
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3.4.2.1 Parts coated with copper plate or similar reflective coatings which tend to reflect radiant heat
shall have their soak time increased by at least 50%, unless load thermocouples are used.

3.4.3 Annealing: Shall be accomplished by heating to the temperature specified in Table 2, soaking for
the time specified in Table 5, and cooling to below the temperature specified in Table 2 at the rate
shown in Table 2 followed by air cooling to ambient temperature. Isothermal annealing treatments
may be used provided equivalent hardness and microstructure are obtained. Isothermal annealing
shall be accomplished by heating to the annealing temperature specified in Table 2, soaking for the
time specified in Table 5, cooling to a temperature below the critical, holding for sufficient time to

3.4.4

3.4.5

3.4.6

3.4.7

3.4.8

complete

Subcritica
1150 to 14
temperatu

Pre-Hardg
1000 to 14
to ambien

Normalizin
the time s

ransformation, and air cooling to ambient temperature.

50 °F (621 to 677 °C), soaking for the time specified in Table-5;7and coo
re. Steel parts of the 9Ni-4Co type shall be subcritical annealed as spec
ning Stress Relieving: Shall be accomplished prior to hardening by heati
temperature.

g: Shall be accomplished by heating to the temperature specified in Tabl

air or atmosphere is recommended for thicknesses greater than 3 inches (76 mm).

may be fo

Hardening
temperatu
parts shoy
maintenar
accomplis
specified i
the quenc

Tempering
produce th
3.4.8.1). §

lowed by tempering or subcritical afthealing.

re above the normalizing.temperature, shall be normalized before harde
Id be preheated in accordance with 3.4.1. Parts identified as damage to
ce critical, or fracture.critical shall be normalized before hardening. Har

h Table 5, and quenching as specified in Table 2. The parts shall be coo
hant temperature before tempering.

: Shalkbe accomplished by heating quenched parts to the temperature r

blggested tempering temperatures for specific tensile strengths for each

hed by heating to(the austenitizing temperature specified in Table 2, soak

Annealing: Shall be accomplished prior to hardening by heating'in the range

ing to ambient
fied in Table 2.

hg in the range

50 °F (538 to 677 °C), soaking for not less than the'time specified in Table¢ 5, and cooling

E 2, soaking for

pecified in Table 5, and cooling in air oratmosphere to ambient temperatpre. Circulated

Normalizing

(Austenitizing and Quenching): Welded parts, and brazed parts with a byrazing

hing. Welded
erant,

lening shall be
ing for the time
ed to or below

bquired to

e specified properties. Parts should be tempered within two hours of quenching (See

alloy and

guenchan

are given in Table 3. Alternate tempering temperatures for listed alloys,

based on as-

guenched hardness, are given in Table 4. Soaking time shall be not less than two hours plus

one hour additional for each inch (25 mm) of thickness or fraction thereof greater than one inch
(25 mm). Thickness is defined in AMS 2759. When load thermocouples are used, the soaking
time shall be not less than one hour. Multiple tempering is permitted. When multiple tempering is
used, parts shall be cooled to ambient temperature between tempering treatments.

3.4.8.1 Parts may be snap tempered for two hours at a temperature, usually 400 °F (204 °C), that is
lower than the tempering temperature.
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3.4.10

3.5.1.2

3.4.9 Straightening: For parts having minimum tensile strength below 180 ksi (1241 MPa), straightening

may be accomplished cold without stress relieving. When approved by the cognizant engineering
organization, for parts hardened and tempered to minimum tensile strength of 180 ksi (1241 MPa)
and higher, straightening shall be accomplished at either ambient temperature, during tempering,
or by heating to not higher than 50 F (28 C) degrees below the tempering temperature. Ambient

temperature straightening or hot or warm straightening after tempering shall be followed by stress
relieving. It is permissible to retemper at a temperature not higher than the last tempering

temperatufe after straightening during tempering.

Post-Tem
shall, afte
parts to 5(
hour plus
one inch (
hour. Stre
hardening

3.5 Properties:

Parts shall a
hardness cd

3.5.1 Surface C

above 125
surface, s
decarburiz

;[ering Stress Relieving: When required by the cognizant engineering org

operations which follow hardening and tempering, be stress relieved by
F (28 C) degrees below the tempering temperature and soaking for not
bne hour additional for each inch (25 mm) of thickness or fraction thereo
P5 mm). When load thermocouples are used, the soaking‘time shall be n
ss relief is prohibited on parts which have been peened or thread- or fillg
and tempering.

onform to the hardness specified by the'cognizant engineering organiza
nverted from the required tensile strength in accordance with AMS 2759

pntamination: Salt baths and theyprotective atmosphere in furnaces for h
0 °F (677 °C), when less than 0.020 inch (0.51 mm) of metal is to be ren
nall be controlled to prevent-¢arburization or nitriding and to prevent com
ation (See 3.5.1.1). Partial decarburization shall not exceed 0.005 inch

Intergranular attack shall not exceed 0.0007 inch (0.018 mm). Rejection criterion f

decarburiz
or equival
and nitridi
Knoop or

with 3.6.1
normalizin

ation shall be the_ microhardness reading at which there is more than a 3
bnt, decrease, inshiardness from the core hardness. Rejection criterion fo
ng shall be that'the microhardness shall not exceed the core hardness by
more, or gquivalent, at a depth of 0.002 inch (0.05 mm). Tests shall be i

These-requirements also apply to the cumulative effects of operations s
g fallowed by austenitizing or austenitizing followed by reaustenitizing (Se

reheat tre

Anization, parts
heating the
less than one
greater than
pt less than one
t-rolled after

ion or to the

bating parts

noved from any

plete

0.13 mm).

br depth of
0-point Knoop,

[ carburization
20 points
accordance
uch as

be 3.5.1.4). For

parts and be

tments, the original specimen or a portion thereof shall accompany the |

tested after the reheat treatment.

3.5.1.1 Unless specifically informed that at least 0.020 inch (0.51 mm) will be removed from all surfaces

of parts, the heat treating processor shall heat treat the parts as if less than 0.020 inch (0.51 mm)
will be removed from some surfaces and, therefore, shall heat treat using controlled atmosphere
which will produce parts conforming to the surface contamination requirements of 3.5.1.

Parts that will be machined after heat treatment, but which will have less than 0.020 inch (0.51

mm) of metal removed from any machined surface may be reclassified as Type 1, as described
in 3.3.1, and need not meet the requirements of 3.5.1 as heat treated, when it is demonstrated by
tests on each load that all surface contamination exceeding the requirements of 3.5.1 is
removable from all machined surfaces, taking into account distortion after heat treatment.

-5-
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3.5.1.3 Furnaces used exclusively to heat treat parts which will have all contamination removed shall not

3.5.1.

require t

esting.

4 The heat treating processor shall be responsible for determining whether cumulative heat
treating operations at their facility, as described in 3.5.1, have caused excessive surface
contamination.

3.6 Test Methods:

3.6.1

Shall be in gccordance with AMS 2759 and as follows:

Surface Cpntamination: Testing shall be performed by the microhardness'method i

with ASTM E 384, supplemented, if necessary, by ARP1820. Test specimens shall
alloy as the parts. Unless otherwise specified, test specimens shall be'in the as-qyenched
condition ¢xcept that secondary hardening steels, such as H-11, shall be tempered. In addition,
the presernce of total decarburization, carburization, and nitriding-shall be determin
with the appropriate etchant and examining at approximately 250X magnification.

intergranular attack shall be determined on an unetched, specimen at approximatel

magnification (see 8.4).

4. QUALITY AS!

The responsik
reports shall i

4.1

41.1

4.1.2

4.1.3

Classificatio]

The classifid
and as sped

Aceptancg
(3.5.1) on
responsib
that parts

SURANCE PROVISIONS:

e in accordance with AMS 2759vand as specified in 4.1.

n of Tests:

ified in 4.1.1 thru@x".3.

Tests: In addition to the tests specified in AMS 2759, tests for surface c
damagetolerant or fracture critical parts shall be performed on each lot.

are.damage tolerant or fracture critical.

h accordance
be of the same

bd by etching
The depth of
y 250X

ility for inspection, classification of\tests, sampling, approval, entries, redords, and

ation of acceptance, periodic, and preproduction tests shall be as specified in AMS 2759

bntamination
It is the

lity of purChaser to inform the heat treater on the drawing, contract, or purchase order

Periodic Tests: Tn addition to the tests specified in AMS 2759, tests for surface con
(3.5.1) shall be performed monthly on each furnace in service, each kind of atmosphere to be used
in each furnace, and for each Class B atmosphere at two carbon potentials, up to 0.40% and over

0.40%.

amination

Preproduction Tests: In addition to the tests specified in AMS 2759, tests for surface contamination
(3.5.1) shall be performed prior to any production heat treating on each furnace, each kind of

atmosphere to be used in each furnace, and for each Class B atmosphere at two carbon potentials,
up to 0.40% and over 0.40%.
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8.1

8.2

8.3

8.4

8.5

8.6

PREPARATION FOR DELIVERY:

See AMS 275

9.

ACKNOWLEDGMENT:

See AMS 275

9.

REJECTIONS:

See AMS 2799.

NOTES:
Shall be in ac

A change ba
technical re
An (R) symt
including te
specificatior

Heating belpw 1400 °F (760 °C) with Class B atmospheres containing 5% or more of

carbon mon

When suppl
surface con

Use of a chi
because (1)
of crevices,
manifestatio

Terms used

cordance with AMS 2759 and the following:

ir (1) located in the left margin is for the convenience of the user in locati
isions, not editorial changes, have been madeto the previous issue of thi
ol to the left of the document title indicates a complete revision of the sp
hnical revisions. Change bars and (R)-are not used in original publicatid
s that contain editorial changes only.

pxide (CO), or methane (CH4), may result in explosion and fire.

emental plating or coating, such as copper plate, is used, all atmospherg
amination tests are_ still required.

omic-caustic eteh' to reveal intergranular attack/oxidation has been discg
it is an envifohmental hazard (2) it is unnecessary for measurement of n
and (3) light etching zones extending beyond the crevices have been mi
ns of intergranular oxidation.

iInFAMS are clarified in ARP1917.

ng areas where
5 specification.
pcification,

ns, norin

hydrogen (H>),

controls and

ntinued
haximum depth
Sinterpreted as

Dimensions and properties in inch/pound units and the Fahrenheit temperatures are primary;
dimensions and properties in Sl units and the Celsius temperatures are shown as the approximate

equivalents

of the primary units and are presented only for information.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE "E" AND AMEC
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TABLE 2A - Annealing, Normalizing, and Austenitizing Temperatures and Quenchants, Inch/Pound Units

Material Annealing (1) Normalizing Austenitizing Hardening
Designation Temperature, °F  Temperature, °F  Temperature, °F Quenchant
1025 1625 1650 1600 water, polymer
1035 1600 1650 1550 oil, water, polymer
1045 1575 1650 1525 oil, water, polymer
1095 (2) 1500 1550 1475 ofl, polymer
1137 1450 1650 1550 oil, water, polymer
3140 1500 1650 1500 oil, polymer
4037 1550 1650 1550 oil, water,*polymer
4130 1550 1650 1575 oil, water“polymer
4135 1550 1650 1575 oil, ‘polymer
4140 1550 1650 1550 oil,“polymer
4150 1525 1600 1525 oil, polymer
4330V 1575 1650 1600 oil, polymer
4335V 1550 1650 1600 oil, polymer
4340 1550 1650 1500 oil, polymer
4640 1550 1650 1525 oil, polymer
6150 1550 1650 1600 oil, polymer
8630 1550 1650 1575 oil, water, polymer
8735 1550 1650 1550 oil, polymer
8740 1550 1650 1550 oil, polymer
H-11 (3) 1600 - 1850 air, oil, polymer
98BV40 1550 1600 1550 oil, polymer
D6AC (4) 1550 1725 1625 (5) oil, polymer
9Ni-4C0-0.20C (6) 1650 1525 oil, water, polymer|(7)
9Ni-4C0-0.30C (6) 1700 1550 oil, polymer (7)

NOTES:

Cool at a rate not to exceed 200 F degrees per hour to below 1000 °F, except 4330V, 4335V, and

4340 to below 800 °F, and 4640 to below 750 °F.

1095 parts should be~spheroidize annealed before hardening.

H-11 parts shall be'inthe annealed condition prior to the initial austenitizing treatment, except hgt

handled parts shall'be annealed at 1625 °F and furnace cooled at 50 F degrees per hour maximym

to at least 1000~°F.

4. D6AC partsishall be in the normalized or the normalized and tempered condition prior to the initjal
austenitizing treatment, except that parts only normalized without tempering shall be preheated
priot te,austenitizing.
1700°F permitted for D6AC parts when approved by the cognizant engineering organization.
9Ni-4Co parts shall be duplex subcritical annealed by heating at 1250 °F for 4 hours + 1/4 , air
L oatna-to-armbient-tempe e oo Aot 4 b 4 enepieostire-to-ambieht

temperature or shall be annealed by heating at 1150 °F for not less than 23 hours and air cooling to
ambient temperature.

7. Immediately after quenching 9Ni-4Co parts to below 140 °F, refrigerate parts at -90 °F or lower,
hold for not less than 1 hour, and air warm to room temperature.
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TABLE 2B - Annealing, Normalizing, and Austenitizing Temperatures and Quenchants, Sl Units

Material Annealing (1) Normalizing Austenitizing Hardening
Designation Temperature, °C ~ Temperature, °C ~ Temperature, °C Quenchant
1025 885 899 871 water, polymer
1035 871 899 843 oil, water, polymer
1045 857 899 829 oil, water, polyme
1095 (2) 816 843 802 oil, polymer
1137 788 899 843 oil, water,polyme
3140 816 899 816 oil, polymer
4037 843 899 843 oil,-vatér, polyme
4130 843 899 857 oil, water, polyme
4135 843 899 857 oil; polymer
4140 843 899 843 oil, polymer
4150 829 871 829 oil, polymer
4330V 857 899 871 oil, polymer
4335V 843 899 871 oil, polymer
4340 843 899 816 oil, polymer
4640 843 899 829 oil, polymer
6150 843 899 871 oil, polymer
8630 843 899 857 oil, water, polyme
8735 843 899 843 oil, polymer
8740 843 899 843 oil, polymer
H-11 (3) 871 - 1010 air, oil, polymer
98BV40 843 874 843 oil, polymer
D6AC (4) 843 941 885 (5) oil, polymer
9Ni-4Co0-0.20C (6) 899 829 oil, water, polymer (7)
9Ni-4C0-0.30C (6) 927 843 oil, polymer (7)

NQTES:

1.| Coolatarate notto exceed<11l C degrees per hour to below 538 °C, except 4330V, 4335V, and 4340
to below 427 °C, and 4640'to below 399 °C.

2.1 1095 parts should be spheroidize annealed before hardening.

3.| H-11 parts shall bé inithe annealed condition prior to the initial austenitizing treatment, except ho
handled parts shall-be annealed at 885 °C and furnace cooled at 28 C degrees per hour maximurp to
at least 538°C:

4. DG6AC parts,shall be in the normalized or the normalized and tempered condition prior to the initigl
austenitizing treatment, except that parts only normalized without tempering shall be preheated grior
to austenitizing.

5.1 _927-°C permitted for D6AC parts when approved by the cognizant engineering organization.

6.| “9Ni-4Co parts shall be duplex subcritical annealed by heating at 677 °C for 4 hours + 1/4 , air coqling

to ambient temperafure, reheating at 621 °C for 4 hours * 174, and air cooling {0 ambient temperature
or shall be annealed by heating at 621 °C for not less than 23 hours, and air cooling to ambient
temperature.

7.  Immediately after quenching 9Ni-4Co parts to below 60 °C, refrigerate parts at -68 °C or lower, hold
for not less than 1 hour, and air warm to room temperature.
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TABLE 3A - Suggested Tempering Temperatures, °F

Tensile Tensile Tensile Tensile Tensile Tensile
Strength Strength Strength Strength Strength Strength
Range Range Range Range Range Range
ksi (1) ksi (1) ksi (1) ksi (1) ksi (1) ksi (1)
90.0 125 150 160 180 200
Material to to to to to to
Designdtion Quenchant 125 150 170 180 200 220
1025 water 700 - - - - -
1035 water 850 - - - J -
1035 oil, polymer 700 - - - - -
1045 water 1050 900 700 - - -
1045 oil, polymer 1000 800 - - - -
1095 oil, polymer 1250 1150 1000 900 800 700
1137 oil, polymer 900 625 - - - -
1137 water 1000 900 800 700 600 -
3140 oil, polymer 1250 1100 975 875 800 -
4037 oil, polymer 1100 1000 925 825 700 -
4037 water 1200 1100 1000 875 725 -
4130 (2) oil, polymer 1200 1050 925 800 - -
4130 (2) water 1250 1100 975 875 700 -
4135 (2) oil, polymer 1250 1125 1025 900 800 -
4140 (2) oil, polymer 1300 1175 1075 950 850 725
4150 oil, polymer - 1200 1100 975 800 -
4330V oil, polymer - - - - 1000 800 (3)
4335V oil, polymer - - - - 1000 800 (3)
4340 (2) oil, polymer - 1200 1100 1025 925 825 (3)
4640 oil, polymer 1200 1100 1000 900 750 -
6150 oil, polymer N 1200 1100 1000 925 825 (4)
8630 (2) oil, polymer 1200 1025 925 825 700 -
8630 (2) water 1200 1025 950 825 700 -
8735 (2) oil, polymer. 1200 1125 1025 800 775 -
8740 (2) oil, polymer 1275 1175 1075 975 850 725
H-11 (3) air - - - - - 1100
98BV40 oil, pelymer - 1200 1100 1000 900 800
D6AC (3) oil,"polymer - - - 1200 5) (6)
9Ni-4Co-0.20C (3) oil, polymer - - - - 1025 (7) -
9Ni-4Co-0.30C (3) oil, polymer - - - - 1050 (8) -
NOTES:
Absence|of.values indicates the respective steel is not recommended for the specified tensile strength range
See Table4-

©ONoGOAWODNE

At least two tempering operations required.
Spring temper.
1st temper: 1100 °F min; 2nd temper: 1115 to 1200 °F.
1st temper: 1050 °F min; 2nd temper: 1095 to 1145 °F.
190 ksi min tensile strength.
210 ksi min tensile strength.

-10 -
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TABLE 3B - Suggested Tempering Temperatures, °C

Tensile Tensile Tensile Tensile Tensile Tensile
Strength Strength Strength Strength Strength Strength
Range Range Range Range Range Range
MPa (1) MPa (1) MPa (1) MPa (1) MPa (1) MPa (1)
621 862 1034 1172 1241 1379
Material to to to to to to
Designatign Quenchant 862 1034 1172 1241 1379 1517
1025 water 371 - - - N -
1035 water 454 - - - - -
1035 oil, polymer 371 - - - - -
1045 water 566 482 371 - - -
1045 oil, polymer 538 427 - - - -
1095 oil, polymer 677 621 538 482 427 371
1137 oil, polymer 482 329 - - - -
1137 water 538 482 427 371 316 -
3140 oil, polymer 677 593 524 468 427 -
4037 oil, polymer 593 538 496 440 371 -
4037 water 649 593 538 468 385 -
4130 (2) oil, polymer 649 566 496 427 - -
4130 (2) water 677 593 524 468 371 -
4135 (2) oil, polymer 677 607 552 482 427 -
4140 (2) oil, polymer 704 635 579 510 454 385
4150 oil, polymer - 649 593 524 427 -
4330V oil, polymer - - - - 538 427 (3)
4335V oil, polymer - - - - 538 427 (3)
4340 (2) oil, polymer - 649 593 552 496 441 (3)
4640 oil, polymer 649 593 538 482 399 -
6150 oil, polymer 8 649 593 538 496 441 (4)
8630 (2) oil, polymer 649 552 496 441 371 -
8630 (2) water 649 552 510 441 371 -
8735 (2) oil, polymer 649 607 552 427 413 -
8740 (2) oil, polymef 691 635 579 524 454 385
H-11 (3) air - - - - - 593
98BV40 oil, potymer - 649 593 538 482 427
D6AC (3) oihpelymer - - - 649 (5) (6)
9Ni-4C0-0.20C (3) oil\polymer - - - - 552 (7 -
9Ni-4C0-0.30C (3) oil, polymer - - - - 566 (8 -
NOTES:
Absence (f values indicates the respective steel is not recommended for the specified tensile strength range.
See Table4-
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At least two tempering operations required.

Spring temper.

1st temper: 593 °C min; 2nd temper: 602 to 649 °C.
1st temper: 566 °C min; 2nd temper: 591 to 618 °C.
1310 MPa min tensile strength.

1448 MPa min tensile strength.

-11 -



https://saenorm.com/api/?name=28008fde120fe3172989f7af9bea6fb7

