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INTERNATIONAL

Standard Specification for
Materials for Ferrous Powder Metallurgy (P/M) Structural
Parts !

This standard is issued under the fixed designation B 783; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 2.2 Other Standard:
1.1 This specification covers a variety of ferrous P/M MPIF Standard 35 Materials Standard for P/M Structural

structural materials and includes a classification system or Parts

material designation code. The classification system used i

this specification includes chemical composition, minimum oo o

tensile: 0.2 % offset yield strength for as-sintered materials and 3-1 Definitions—Definitions of powder metallurgy terms

minimum ultimate tensile strength for heat-treated material§@n be found in Terminology B 243. Additional descriptive

(sinter hardened or quenched and tempered). It also contaififformation is available in the Related Materials section of Vol

minimum density and maximum coercive field strength re-02-05 of theAnnual Book of ASTM Standards.

quirements for iron-phosphorus materials. Material classificaa Ordering Information

tion is governed by the designation code which is explained in” ) ) ) L

Appendix X1. The data provided display typical mechanical 4.1 Materials for parts co_nforrr_ung to this specification shall

properties achieved under commercial manufacturing proce2® ordered by material designation code. _

dures. Physical and mechanical property performance chara 4.2 .Ord_ers for parts under this specification may include the

teristics can change as a result of subsequent processing Stgggowmg information: , ,

beyond those designated in this standard. These changes could2-1 Certification, if required (see Section 11),

improve or degrade the properties. 4.2.2 Test methods and mechanical properties other than
1.2 Property values stated in inch-pound units are th&ength (see 8.2 and 8.3),

standard. Conversion factors to Sl units may be approximate. 4-2-3 Density (see 7.1),
4.2.4 Porosity or oil content (see 7.2), and

2. Referenced Documents 4.2.5 Special packaging if required.

2.1 ASTM Standards?

A 839 Specification for Iron-Phosphorus Powder Metal- . .
lurgy (P/M) Parts for Soft Magnetic Applications 5.1 Structural parts shall be made by pressing and sintering

B 243 Terminology of Powder Metallurgy metal powders with or without subsequent heat treating. Parts
B 328 Test Method for Density, Oil Content, and Intercon-M&Y also be made by repressing or repressing and resintering

nected Porosity of Sintered Powder Metal Structural Part$intéred parts, if necessary, with or without subsequent heat
and Oil-impregnated Bearings treatment to produce finished parts conforming to the require-

B 528 Test Method for Transverse Rupture Strength ofnents of this specification.
Metal Powder Specimens 6. Chemical Composition
E 8 Test Methods for Tension Testing of Metallic Materials
E 1019 Test Methods for Determination of Carbon, Nitro-

gen and Oxygen in Iron, Nickel, and Cobalt Alloys

3 Terminology

5. Materials and Manufacture

6.1 The material shall conform to the requirements of Table

6.2 Chemical analysis, if required, shall be made by meth-
- ods agreed upon by the producer and the user.

1 This specification is under the jurisdiction of ASTM Committee B09 on Metal 6.3 Various analytical test methods are used to determine
Powders and Metal Powder Products and is the direct responsibility of Subcomthe chemical composition (see ASTM standards for the appro-

mittee B09.05 on Structural Parts. ; . . .
Current edition approved May 1, 2004. Published June 2004. Originallyprlate test methOdS) of P/M materials. Combustion-infra-red
approved in 1988. Last previous edition approved in 1999 as B 78899
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org.Aforual Book of ASTM
Standardssolume information, refer to the standard’s Document Summary pageom——————
the ASTM website. 3 Available from MPIF, 105 College Road East, Princeton, NJ 08540.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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TABLE 1 Chemical Composition Requirements

Chemical Composition, Weight %

Material Iron  Copper Carbon  Nickel Molyb- Chro- — Man- oy gpye  PPOS- Nitro- - Colum- Oxygen  Other

Designation denum  mium  ganese phorus gen bium

F-0000 Min Bal. 0.0
F-0000 Max  Bal. 0.3 2.0
F-0005 Min Bal. 0.3
F-0005 Max  Bal. 0.6 2.0
F-0008 Min Bal. 0.6
F-0008 Max  Bal. 0.9 2.0
FY-4500 Min Bal. 0.00 0.40 0.00 0.00
FY-4500 Max  Bal. 0.03 0.50 0.01 0.10 0.5
FY-8000 Min Bal. 0.00 0.75 0.00 0.00
FY-8000 Max  Bal. 0.03 0.85 0.01 0.10 0.5
FX-1000 Min Bal. 8.0 0.0
FX-1000 Max  Bal. 14.9 0.34 2.0
FX-1005 Min Bal. 8.0 0.34
FX-1005 Max  Bal. 14.9 0.6 2.0
FX-1008 Min Bal. 8.0 0.6
FX-1008 Max  Bal. 14.9 0.9 2.0
FX-2000 Min Bal. 15.0 0.0
FX-2000 Max  Bal. 25.0 0.34 2.0
FX-2005 Min Bal. 15.0 0.34
FX-2005 Max  Bal. 25.0 0.6 2.0
FX-2008 Min Bal. 15.0 0.6"
FX-2008 Max  Bal. 25.0 0.9 2.0
FC-0200 Min Bal. 1.5 0.0
FC-0200 Max  Bal. 3.9 0.3 2.0
FC-0205 Min Bal. 1.5 0.3
FC-0205 Max  Bal. 3.9 0.6 2.0
FC-0208 Min Bal. 1.5 0.6
FC-0208 Max  Bal. 3.9 0.9 2.0
FC-0505 Min Bal. 4.0 0.3
FC-0505 Max  Bal. 6.0 0.6 2.0
FC-0508 Min Bal. 4.0 0.6
FC-0508 Max  Bal. 6.0 0.9 2.0
FC-0808 Min Bal. 7.0 0.6
FC-0808 Max  Bal. 9.0 0.9 2.0
FC-1000 Min Bal. 9.0 0.0
FC-1000 Max  Bal. 11.0 0.3 2.0
FN-0200 Min Bal. 0.0 0.0 1.0
FN-0200 Max  Bal. 2.5 0.3 3.0 2.0
FN-0205 Min Bal. 0.0 0.3 1.0
FN-0205 Max  Bal. 25 0.6 3.0 2.0
FN-0208 Min Bal. 0.0 0.6 1.0
FN-0208 Max  Bal. 25 0.9 3.0 2.0
FN-0405 Min Bal. 0.0 0.3 3.0
FN-0405 Max  Bal. 2.0 0.6 55 2.0
FN-0408 Min Bal. 0.0 0.6 3.0
FN-0408 Max  Bal. 2.0 0.9 5.5 2.0
FL-4205 Min Bal. 0.4 0.35 0.50
FL-4205 Max  Bal. 0.7 0.55 0.85 2.0
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TABLE 1 Continued

Chemical Composition, Weight %

Material Iron  Copper Carbon  Nickel Molyb- Chro- Man-  giicon  suffur  oNos- Nito- - Colum- Oxygen  Other

Designation denum  mium  ganese phorus gen bium

FL-4605 Min Bal. 0.4 1.70 0.40
FL-4605 Max  Bal. 0.7 2.00 1.10 2.0
FL-4405 Min Bal. 0.4 0.75
FL-4405 Max  Bal. 0.7 0.95 2.0
FLN-4205 Min Bal. 0.4 1.358 0.49
FLN-4205 Max  Bal. 0.7 2.508 0.85 2.0
FLN2-4405 Min Bal. 0.4 1.00 0.65
FLN2-4405 Max  Bal. 0.7 3.00 0.95 2.0
FLN4-4405 Min Bal. 0.4 3.00 0.65
FLN4-4405 Max  Bal. 0.7 5.00 0.95 2.0
FLN6-4405 Min Bal. 0.4 5.00 0.65
FLN6-4405 Max  Bal. 0.7 7.00 0.95 2.0
FLNC-4405 Min Bal. 1.0 0.4 1.00 0.65
FLNC-4405 Max  Bal. 3.0 0.7 3.00 0.95 2.0
FLN2-4408 Min Bal. 0.6 1.0 0.65
FLN2-4408 Max  Bal. 0.9 3.0 0.95 2.0
FLN4-4408 Min Bal. 0.6 3.0 0.65
FLN4-4408 Max  Bal. 0.9 5.0 0.95 2.0
FLN6-4408 Min Bal. 0.6 5.0 0.65
FLN6-4408 Max  Bal. 0.9 7.0 0.95 2.0
FLN-4608 Min Bal. 0.6 3.6¢ 0.39
FLN-4608 Max  Bal. 0.9 5.0¢ 1.10 2.0
FLC-4608 Min Bal. 1.0 0.6 1.6 0.39
FLC-4608 Max  Bal. 3.0 0.9 2.0 1.10 2.0
FLC-4908 Min Bal. 1.0 0.6 1.30
FLC-4908 Max  Bal. 3.0 0.9 1.70 2.0
FLNC-4408 Min Bal. 1.0 0.6 1.0 0.65
FLNC-4408 Max  Bal. 3.0 0.9 3.0 0.95 2.0
FD-0200 Min Bal. 1.3 0.0 1.55 0.4
FD-0200 Max  Bal. 1.7 0.3 1.95 0.6 2.0
FD-0205 Min Bal. 1.3 0.3 1.55 0.4
FD-0205 Max  Bal. 1.7 0.6 1.95 0.6 2.0
FD-0208 Min Bal. 1.3 0.6 1.55 0.4
FD-0208 Max  Bal. 1.7 0.9 1.95 0.6 2.0
FD-0405 Min Bal. 1.3 0.3 3.60 0.4
FD-0405 Max  Bal. 1.7 0.6 4.40 0.6 2.0
FD-0408 Min Bal. 1.3 0.6 3.60 0.4
FD-0408 Max  Bal. 1.7 0.9 4.40 0.6 2.0
SS-303N1,N2 Min Bal. 0.00 8.0 17.0 0.0 0.0 0.15 0.00 0.20
SS-303N1,N2 Max  Bal. 0.15 13.0 19.0 2.0 1.0 0.30 0.20 0.60 2.0
SS-303L Min Bal. 0.00 8.0 17.0 0.0 0.0 0.15 0.00 0.00
SS-303L Max  Bal. 0.03 13.0 19.0 2.0 1.0 0.30 0.20 0.03 2.0
SS-304N1,N2 Min Bal. 0.00 8.0 18.0 0.0 0.0 0.00 0.00 0.20
SS-304N1,N2 Max  Bal. 0.08 12.0 20.0 2.0 1.0 0.03 0.04 0.60 2.0
SS-304H,L Min Bal. 0.00 8.0 18.0 0.0 0.0 0.00 0.00 0.00
SS-304H,L Max  Bal. 0.03 12.0 20.0 2.0 1.0 0.03 0.04 0.03 2.0
SS-316N1,N2 Min Bal. 0.00 10.0 2.0 16.0 0.0 0.0 0.00 0.00 0.20
SS-316N1,N2 Max  Bal. 0.08 14.0 3.0 18.0 2.0 1.0 0.03 0.04 0.60 2.0
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TABLE 1 Continued

Chemical Composition, Weight %

Material Molyb-  Chro- Man- Phos- Nitro-  Colum-

Designation Iron  Copper Carbon  Nickel denum mium  ganese Silicon  Sulfur phorus gen bium Oxygen  Other
SS-316H,L Min Bal. 0.00 10.0 2.0 16.0 0.0 0.0 0.00 0.00 0.00
SS-316H,L Max  Bal. 0.03 14.0 3.0 18.0 2.0 1.0 0.03 0.04 0.03 2.0
SS-409L Min  Bal. 0.00 10.50 0.0 0.0 0.00 0.00 0.00 8 X

%C
SS-409L Max  Bal. 0.03 11.75 1.0 1.0 0.03 0.04 0.03 0.80 2.0
SS-409LEP Min  Bal. 0.00 0.0 11.50 0.0 0.0 0.00 0.00 0.00 8 X

%C
SS-409LEP Max  Bal. 0.03 0.5 13.50 1.0 1.0 0.03 0.04 0.03 0.80 2.0
SS-410 Min  Bal. 0.00 11.50 0.0 0.0 0.00 0.00 0.20
SS-410 Max  Bal. 0.25 13.50 1.0 1.0 0.03 0.04 0.60 2.0
SS-410L Min  Bal. 0.00 11.50 0.0 0.0 0.00 0.00 0.00
SS-410L Max  Bal. 0.03 13.50 1.0 1.0 0.03 0.04 0.03 2.0
SS-430N2 Min  Bal. 0.00 16.00 0.0 0.0 0.00 0.00 0.20
SS-430N2 Max  Bal. 0.08 18.00 1.0 1.0 0.03 0.04 0.60 2.0
SS-430L Min  Bal. 0.00 16.00 0.0 0.0 0.00 0.00 0.00
SS- 430L Max  Bal. 0.03 18.00 1.0 1.0 0.03 0.04 0.03 2.0
SS-434N2 Min  Bal. 0.00 0.75 16.00 0.0 0.0 0.00 0.00 0.20
SS-434N2 Max  Bal. 0.08 1.25 18.00 1.0 1.0 0.03 0.04 0.60 2.0
SS-434L Min  Bal. 0.00 0.75 16.00 0.0 0.0 0.00 0.00 0.00
SS-434L Max  Bal. 0.03 1.25 18.00 1.0 1.0 0.03 0.04 0.03 2.0

A Carbon, on basis of iron only, may be a metallographic estimate.
B At least 1 % of the nickel is admixed as elemental powder.

€ At least 2 % of the nickel is admixed as elemental powder.

PLE = L grade with extended chemical composition.

Note—For the Stainless Steels: N1—Nitrogen alloyed. Good strength, low elongation. N2—Nitrogen alloyed. High strength, medium elongation.
L—Low carbon. Lower strength, highest elongation. HT—Martensitic grade, heat treated. Highest strength.

absorption and inert gas fusion methods (Test Methods E 1019ggions of the part, or both, except soft magnetic materials,
are used for the specific elements of carbon, nitrogen, oxygewhich require a minimum average density as part of the
and sulfur. material specification.

6.4 The Chemical Composition Requirements Table (Table 7.1.2 Density shall be determined in accordance with Test
1) designates the limits of metallurgically combined carbon forMethod B 328.
each alloy. The combined carbon level can be estimated 7.2 Porosity.
metallographically for sintered P/M steels. When a clear 7.2.1 The producer and the user may also agree upon a
pearlite to ferrite ratio cannot be estimated metallographicallyminimum volume oil content for parts that are to be self-
total carbon can be determined using analytical methods (Te&ibricating.
Methods E 1019). This would include very low carbon levels 7.2.2 Porosity or oil content, or both, shall be determined in
(<0.08 %), heat treated steels and materials made from preaccordance with Test Method B 328.
loyed base powders or diffusion alloyed powders. When 7.2.3 The producer and the user may agree upon a func-
reporting carbon levels, the report should identify whether theional test for porosity in parts that are to be self-lubricating, or
carbon is metallurgically combined carbon or total carbon andor permeability where fluid flow must be restricted.
the test method should be identified. While total carbon will
approximate the combined carbon in many materials, fre€. Mechanical Properties
graphite and other carbonaceous material will raise the total 8.1 The guaranteed properties shown in Tables 2-11 are
carbon level above the level of combined carbon, possiblyncluded in the suffix of the material designation code. The
causing the total carbon content to exceed the combined carb@ade is adopted from MPIF Standard 35. All tensile strengths

level specified for the material. are read as TOpsi, and are defined as the 0.2 % offset yield
. . strength for as-sintered materials and the ultimate tensile
7. Physical Properties strength for heat-treated materials (sinter hardened or quenched
7.1 Density and tempered). Iron-phosphorus materials (Table 3) contain an

7.1.1 The user and producer may agree upon a minimuralphanumeric suffix and are an exception to this rule. The
average density for the part or minimum densities for specifigron-phosphorus suffix is related to the minimum density and
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TABLE 2 Minimum Tensile Strength for Iron and Carbon Steel TABLE 4 Minimum Tensile Strength for Copper Infiltrated Iron
Minimum Strength and Steel
Material Designation Code Yield Ultimate Minimum Strength
10° psi® Material Designation Code Yield Ultimate
F-0000-10 10 10° psi*
-15 15 FX-1000-25 25
-20 20 FX-1005-40 40
F-0005-15 15 FX-1005-110HT 110
-20 20 FX-1008-50 50
-25 25 FX-1008-110HT 110
F-0005-50HT 50 FX-2000-25 25
-60HT 60 FX-2005-45 45
-70HT 70 FX-2005-90HT 90
F-0008-20 20 FX-2008-60 60
-25 25 FX-2008-90HT 90
-30 30 0% oo = >
35 35 psi = 6.895 MPa (6.895 N/mm*)
F-0008-55HT 55
-65HT 65 TABLE 5 Minimum Tensile Strength for Iron-Copper and
-75HT 75 Copper Steel
-85HT 85
A 10° psi = 6.895 MPa (6.895 N/mm?) Minimum Strength
Material Designation Code Yield Ultimate
TABLE 3 Minimum Density and Maximum Coercive Field 10° psi®
Strength for Iron-Phosphorus FC-0200-15 15
Minimum MaX|m_um ;? ;2
. Coercive
Material Designation Code Density Field Strength -24 24
FC-0205-30 30
g/lcm® Oe 35 35
FY-45004-20V 6.7 2.0 -40 40
_20W 6.9 20 -45 45
A7W 6.9 17 FC-0205-60HT 60
20X 71 20 -70HT 70
17X 71 17 -80HT 80
20y 73 20 -90HT 90
7Y 73 17 FC-0208-30 30
-40 40
FY-8000-17V 6.7 1.7 -50 50
-17wW 6.9 1.7 -60 60
-15W 6.9 15 FC-0208-50HT 50
-17X 7.1 17 -65HT 65
-15X 7.1 15 -80HT 80
-15Y 7.3 15 -95HT 95
A These materials are frequently used in magnetic applications and are specified FC-0505-30 30
with minimum density and maximum coercive field strength. One oersted is equal -40 40
to 79.6 A/m in Sl units. Typical magnetic properties can be found in Specification -50 50
A 839. FC-0508-40 40
-50 50
-60 60
maximum coercive field strength and not the tensile yield Eg-gggg-gg ‘213

strength (see X1.3 and X1.4 for details).

8.1.1 Materials that are heat treated (sinter-hardened or” 10°psi=6895MPa (6.895 N/mm?)
guenched and tempered) have the numeric value followed by
HT in the suffix. representative of the part. The following procedures are listed

8.2 The producer and the user should agree upon the methedth the preferred method first.
to be used to verify the minimum strength characteristics of the 8.3.1 Transverse rupture strength (see Test Method B 528)
finished parts. Since it is usually impossible to machine tensilean be related to the minimum tensile strength by the ratio of
test specimens from these parts, alternative strength tests agical transverse rupture strength to typical tensile strength at
advisable. An example would be measuring the force needed the same density as the part, as shown in, or interpolated from
break teeth off a gear with the gear properly fixtured. the tables contained in Appendix X1.

8.3 If the tensile properties of the materials are required, 8.3.2 For as-sintered material, flat unmachined tension test
standard test bars shall be molded from the same mixed powdspecimens (see Test Methods E 8) should be used for determi-
lot, at the density of a critical region in the part, and processedation of 0.2 % offset yield strength.
along with the parts. When a P/M part has a larger ruling 8.3.3 For determining the tensile strength of heat-treated
section than the test bar being used, the test bar may not l§sinter-hardened or quenched and tempered) material, round
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TABLE 6 Minimum Tensile Strength for Iron-Nickel and TABLE 7 Minimum Tensile Strength for Low Alloy Steel

Nickel Steel Minimum Strength
Minimum Strength Material Designation Code Yield Ultimate
Material Designation Code Yield Ultimate 10% psi
3 HaiA
10° psi FL-4205-35 35
FN-0200-15 15 -40 40
20 20 -45 45
25 25 -50 50
FN-0205-20 20 FL-4205-80HT 80
25 25 -100HT 100
-30 30 -120HT 120
-35 35 -140HT 140
FN-0205-80HT 80 FL-4405-35 35
-105HT 105 -40 40
-130HT 130 -45 45
-155HT 155 -50 50
-180HT 180 FL-4405-100HT 100
FN-0208-30 30 -125HT 125
-35 35 -150HT 150
-40 40 -175HT 175
-45 45 FL-4605-35 35
-50 50 -40 40
FN-0208-80HT 80 -45 45
-105HT 105 -50 50
-130HT 130 FL-4605-80HT 80
-155HT 155 -100HT 100
-180HT 180 -120HT 120
FN-0405-25 25 -140HT 140
-35 35 FLN-4205-40 40
-45 45 -45 45
FN-0405-80HT 80 -50 50
-105HT 105 -55 55
-130HT 130 FLN-4205-80HT 80
-155HT 155 -105HT 105
-180HT 180 -140HT 140
FN-0408-35 35 -175HT 175
-45 45 FLN2-4405-45 45
-55 55 -50 50
- -55 55
A 10° psi = 6.895 MPa (6.895 N/mm?) -60 60
FLN2-4405-90HT 90
test bars should be machined from specially molded, as- -120HT 120
sintered bars because heat treated, unmachined specimens Bresitl o

yield lower values. The machined tension test specimens (see; 07

Test Methods E 8) shall be heat-treated with the production Psi=6.895 MPa (6.895 N/mm®)

parts. TABLE 8 Minimum Tensile Strength for Sinter Hardened Steel
9. Sampling Minimum Strength
9.1 Lot—Unless otherwise specified, a lot shall consist of Material Designation Code Yield Ultimate
parts of the same form and dimensions made from powders of 10° psi®
the same composition, molded, and processed under the same FLC-4608-50HT 50
conditions, and submitted for inspection at one time. -70HT 70
9.2 Chemical Analysis-When requested on the purchase B - I
order, at least one sample for chemical analysis shall be taken FLNC-4408-60HT 60
from each lot. The analysis shall be performed by a mutually ?g;IT 132
agreed upon method. L30HT N 130

9.3 Mechanical Tests-The producer and the user shall ——— 2

. . . 102 psi = 6.895 MPa (6.895 N/mm?)

agree on a representative number of specimens for mechanical
tests.

parts were manufactured, sampled, tested, and inspected in

10. Rejection and Rehearing
10.1 Parts that fail to conform to the requirements of thisdccordance with this specification and have been found to meet

specification may be rejected. Rejection should be reported '€ reduirements. When specified in the purchase order or
the producer or supplier promptly and in writing. contract, a report of the test results shall be furnished.
11. Certification 12. Keywords

11.1 When specified in the purchase order or contract, a 12.1 ferrous powder metallurgy; ferrous structural parts;
producer’s certification shall be furnished to the user that thgpowder metallurgy (P/M); structural parts



B 783 - 04

ull
TABLE 9 Minimum Tensile Strength for Diffusion Alloyed Steel

Minimum Strength

Material Designation Code Yield Ultimate
10° psi®

FD-0205-45 45

-50 50

-55 55

-60 60
FD-0205-95HT 95

-120HT 120

-140HT 140

-160HT 160
FD-0208-50 50

-55 55

-60 60

-65 65
FD-0405-55 55

-60 60

-65 65
FD-0405-100HT 100

-130HT 130

-155HT 155
FD-0408-50 50

-55 55

-60 60

-65 65

A10° psi = 6.895 MPa (6.895 N/mm2)

TABLE 10 Minimum Tensile Strength for Austenitic
Stainless Steel

Minimum Strength El\l/lt;rrlge]xltjig]n
Material
Designation Code Yield Ultimate (in1in.)
10° psi® %
SS-303N1-25 25 0.0
SS-303N2-35 35 3.0
SS-303N2-38 38 6.0
SS-303L-12 12 12.0
SS-303L-15 15 15.0
SS-304N1-30 30 0.0
SS-304N2-33 33 5.0
SS-304N2-38 38 8.0
SS-304L-13 13 15.0
SS-304L-18 18 18.0
SS-304H-20 20 7.0
SS-316N1-25 25 0.0
SS-316N2-33 33 5.0
SS-316N2-38 38 8.0
SS-316L-15 15 12.0
SS-316L-22 22 15.0
SS-316H-20 20 5.0

A 108 psi = 6.895 MPa (6.895 N/mm?)

Note—For the Stainless Steels: N1—Nitrogen alloyed. Good strength,
low elongation. N2—Nitrogen alloyed. High strength, medium elonga-
tion. L—Low carbon. Lower strength, highest elongation.
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TABLE 11 Minimum Tensile Strength for Ferritic and Martensitic
Stainless Steel

Minimum Strength El\l/lt;:g?altjig]n
Material
Designation Code Yield Ultimate (in1in.)
10° psi® %
SS-410-90HT 90 0.0
SS-410L-20 20 10.0
SS-430N2-28 28 3.0
SS-430L-24 24 14.0
SS-434N2-28 28 4.0
SS-434L-24 24 10.0

A 10° psi = 6.895 MPa (6.895 N/mm?)

Note—For the Stainless Steels: N1—Nitrogen alloyed. Good strength,
low elongation. N2—Nitrogen alloyed. High strength, medium elonga-
tion. L—Low carbon. Lower strength, highest elongation. HT—
Martensitic grade, heat treated. Highest strength.

APPENDIX
(Nonmandatory Information)

X1. USE OF THIS SPECIFICATION

X1.1 PM/Material Code Designation: 0.8 % combined carbon possessing a minimum vyield strength

X1.1.1 The P/M material code designation or identifying ©f 60 X 10° psi (60 000 psi) in the as-sintered condition.
code for structural P/M parts defines a specific material as to X1.1.2 The system offers a convenient means for designat-
chemical composition and minimum strength expressed in ing both the chemical composition and minimum strength
10° psi (6.895 MPa). For example, FC-0208-60 is a P/Mvalue of any standard P/M material. The density is given for
copper steel material containing nominally 2 % copper andeach standard material as one of the typical values and is no

TABLE X1.1 Iron and Carbon Steel

Note 1—10C° psi = 6.895 MPa (6.895 N/mfj
Note 2—1 in. =25.4 mm.
Note 3—1 ft-Ibf =1.356 J.

P/M Material Properties

Minimum Values” Typical Values®
S':?:anr:n][[r:Tc Tensile Properties Un- Trans- Compres- Hardness Fatigue
. notched sive — 2
Material vield Charpy verse vield Microin- Limit Density
Designation . . Ultimate Elongation | Young's |Poisson’s| Rupture Macro |dentation 90 %
Yield | Ultimate Strength [~ 5. ) Impact Strength .
Code Strength (in1in.) | Modulus | Ratio Strength (apparent)| (con- Survival
(0.2 %) Energy (0.1 %) verted)
10° psi 10° psi | 10° psi % 10° psi ft-Ibf 10° psi | 10° psi Rockwell 10° psi glcm?®
F-0000-10 10 18 13 15 15.0 0.25 3.0 36 16 40 HRF 7 6.1
-15 15 25 18 25 17.5 0.25 6.0 50 18 60 N/D 10 6.7
-20 20 38 25 7.0 23.5 0.28 35.0 95 19 80 14 7.3
F-0005-15 15 24 18 <1.0 15.0 0.25 3.0 48 18 25 HRB 9 6.1
-20 20 32 23 1.0 16.5 0.25 4.0 64 23 40 N/D 12 6.6
-25 25 38 28 1.5 19.5 0.27 5.0 76 28 55 15 6.9
F-0005-50HT 50 60 <0.5 16.5 0.25 3.0 105 43 20 HRC | 58 HRC 23 6.6
-60HT 60 70 b <0.5 185 0.27 3.5 120 52 22 58 27 6.8
-70HT 70 80 <0.5 20.5 0.27 4.0 140 61 25 58 32 7.0
F-0008-20 20 29 25 <0.5 125 0.25 25 51 28 35 HRB 11 5.8
-25 25 35 30 <0.5 16.0 0.25 3.0 61 31 50 N/D 14 6.2
-30 30 42 35 <1.0 16.5 0.25 4.0 74 31 60 17 6.6
-35 35 57 40 1.0 20.5 0.27 5.0 100 36 70 25 7.0
F-0008-55HT 55 65 <0.5 16.5 0.25 3.0 100 70 22 HRC | 60 HRC 26 6.3
-65HT 65 75 b <0.5 16.5 0.25 4.0 115 80 28 60 30 6.6
-75HT 75 85 <0.5 19.5 0.27 45 130 90 32 60 34 6.9
-85HT 85 95 <0.5 215 0.27 5.0 145 100 35 60 38 7.1

A Suffix numbers represent minimum strength values in 102 psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat-treated (HT) materials: 350°F (177°C).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.

N/D—Not Determined for the purposes of this standard.
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TABLE X1.2 Iron and Carbon Steel (Sl)
P/M Material Properties

Minimum Values” Typical Values®
Mm'mﬁr:c Tensile Properties Elastic Constants Hardness
Strengtl Com- Fatigue
Material Unnotched pressive Microin- Limit Density
Designation vield Ultimate Ultimate | Yield |Elongation| Young's |Poisson’s| Charpy [Transverse| Yield Macro | dentation 90 %
Code Strength | Strength | (in 25.4 | Modulus | Ratio Impact Rupture | Strength (ap- (con- Survival
(0.2 %) mm) Energy Strength (0.1 %) parent) verted)
MPa MPa MPa % GPa J MPa MPa Rockwell MPa glcm?®
F-0000-10 70 L 120 90 15 105 0.25 4 250 110 40 HRF 46 6.1
-15 100 A 170 120 25 120 0.25 8 340 120 60 N/D 65 6.7
-20 140 A 260 170 7.0 160 0.28 47 660 130 80 99 7.3
F-0005-15 100 A 170 120 <1.0 105 0.25 4 330 125 25 HRB 60 6.1
-20 140 A 220 160 1.0 115 0.25 5 440 160 40 N/D 80 6.6
-25 170 L 260 190 15 135 0.27 7 520 190 55 100 6.9
F-0005-50HT A 340 410 <0.5 115 0.25 4 720 300 20 HRC | 58 HRC 160 6.6
-60HT L 410 480 b <0.5 130 0.27 5 830 360 22 58 190 6.8
-70HT A 480 550 <0.5 140 0.27 5 970 420 25 58 220 7.0
F-0008-20 140 L 200 170 <0.5 85 0.25 3 350 190 35 HRB 80 5.8
-25 170 240 210 <0.5 110 0.25 4 420 210 50 N/D 100 6.2
-30 210 290 240 <1.0 115 0.25 5 510 210 60 120 6.6
-35 240 390 260 1.0 140 0.27 7 690 250 70 170 7.0
F-0008-55HT A 380 450 <0.5 115 0.25 4 690 480 22 HRC | 60 HRC 180 6.3
-65HT L 450 520 b <0.5 115 0.25 5 790 550 28 60 210 6.6
-75HT S 520 590 <0.5 135 0.27 6 900 620 32 60 240 6.9
-85HT A 590 660 <0.5 150 0.27 7 1000 690 35 60 280 7.1

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat-treated (HT) materials: 350°F (177°C).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.

N/D—Not Determined for the purposes of this standard.

longer a requirement of the specification, with the exception of X1.1.3 Code designations in this specification and revisions
the iron-phosphorus materials as detailed in Tables X1.3 anthereof apply only to P/M materials for which specifications
X1.4. have been adopted. In order to avoid confusion, the P/M

TABLE X1.3 Iron-Phosphorus

Note 1—1C psi = 6.895 MPa (6.895 N/mfju
Note 2—1 in. =25.4 mm.
Note 3—1 ft-Ibf = 1.356 J.

P/M Material Properties

Mandatory Values” Typical Values®
Maximum Tensile Properties Elastic Constants Unnotched Hardness Fatigue
Material Minimum Coerci . Yield ) . Charpy Limit Densi
Ce e Densit oercive | yitimate Elongation | Young's | Poisson’s Impact Macro 90 % ensity
Designation y Field Strength | Strength in1i Modul Rati o t i
Code? reng (0.2 %) (in1in.) odulus atio Energy (apparent) Survival
glem® Oe 10° psi 10° psi % 106 psi ft-Ibf Rockwell 10° psi glcm®
FY-4500 -20V 6.7 2.0 40.0 30.0 5 18.5 0.27 c 40 HRB c 6.8
-20W 6.9 2.0 45.0 32.0 7 20.5 0.27 c 45 HRB c 7.0
-17W 6.9 1.7 45.0 32.0 10 20.5 0.27 c 45 HRB c 7.0
-20X 7.1 2.0 50.0 35.0 7 225 0.28 c 55 HRB c 7.2
-17X 7.1 1.7 55.0 39.0 12 225 0.28 c 55 HRB c 7.2
-20Y 7.3 2.0 55.0 38.0 9 245 0.28 € 65 HRB c 7.4
-17Y 7.3 1.7 60.0 41.0 15 24.5 0.28 c 65 HRB c 7.4
FY-8000 -17V 6.7 1.7 48.0 40.0 2 18.5 0.27 € 55 HRB c 6.8
-17W 6.9 1.7 50.0 45.0 3 20.5 0.27 c 65 HRB c 7.0
-15W 6.9 1.5 53.0 45.0 4 20.5 0.27 c 65 HRB c 7.0
-17X 7.1 1.7 55.0 50.0 3 225 0.28 c 70 HRB € 7.2
-15X 7.1 1.5 57.0 48.0 4 225 0.28 c 70 HRB c 7.2
-15Y 7.3 1.5 62.0 53.0 4 24.5 0.28 c 75 HRB ¢ 7.4

A Suffix numbers represent maximum coercive field strength values (oersteds X 10); the letter suffix indicates the minimum density in g/cm?®.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Additional data in preparation will appear in subsequent editions of this standard.

N/D—Not Determined for the purposes of this standard.
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TABLE X1.4 Iron-Phosphorus (SI)
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P/M Material Properties

Mandatory Values” TypicalValues?
) Tensile Properties Elastic Constants Unnotched Hardness Fatigue
Material Minimum MaX|m_um Yield Charpy Limit .
Designation Density Coercive Ultimate Strength Elongation | Young's | Poisson’s Impact Macro 009 | Density
Code? Field Strength (0.2 %) (in 25.4 mm) | Modulus Ratio Energy (apparent) | syrvival
glcm?® A/m MPa MPa % GPa J Rockwell MPa glem®
FY-4500 -20V 6.7 160 275 205 5 130 0.27 c 40 HRB € 6.8
-20W 6.9 160 310 220 7 140 0.27 c 45 HRB c 7.0
-17TW 6.9 135 310 220 10 140 0.27 c 45 HRB € 7.0
-20X 7.1 160 345 240 7 155 0.28 € 55 HRB € 7.2
-17X 7.1 135 380 270 12 155 0.28 c 55 HRB c 7.2
-20Y 7.3 160 380 260 9 170 0.28 c 65 HRB c 7.4
-17Y 7.3 135 415 280 15 170 0.28 c 65 HRB € 7.4
FY-8000 -17V 6.7 135 330 275 2 130 0.27 c 55 HRB € 6.8
-17wW 6.9 135 345 310 3 140 0.27 € 65 HRB € 7.0
-15W 6.9 120 365 310 4 140 0.27 € 65 HRB € 7.0
-17X 7.1 135 380 345 3 155 0.28 c 70 HRB € 7.2
-15X 7.1 120 390 330 4 155 0.28 c 70 HRB € 7.2
-15Y 7.3 120 430 365 4 170 0.28 € 75 HRB € 7.4

A Suffix numbers represent maximum coercive field strength values (oersteds x 10); the letter suffix indicates the minimum density in g/cm?®.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Additional data in preparation will appear in subsequent editions of this standard.

N/D—Not Determined for the purposes of this standard.

material designation coding system is intended for use only X1.2 Prefix and Four-Digit Code:
with such materials and should not be used to create non-

standard materials. However, the use of designations such X12:1 In ferrous materials, the major alloying elements
FC-0208 or FN-0205 to denote materials of a S’peciﬁetgxceptcomblned carbon) are included in the prefix letter code.

composition is permitted. The explanatory notes, propert ther eleme.nts are exclgded from the code put are represented
values, and other contenté of this standard have no,applicati?nfn the. chemlca}l composition that appears with each standard
10 any ’other materials Material. The first two digits of the four-digit code indicate the

) ercentage of the major alloying constituent present. In the

Xl‘lﬁ In thfe cc;dirjgl sFystem, th? p;ﬁfix Ie;tjerscdenote th ron-phosphorus material, the first two digits represent the
generattype ol material. For exampie, the prefix represen ercentage of phosphorus multiplied by 100 to more accurately
iron (F) and copper (C), which is known as iron-copper an

copper steel. The prefix letter codes are as follows: ndicate the nominal amount of phosphorus.
PP i P ' X1.2.2 Combined carbon content in ferrous materials is

iiij; IC:::I(r:c())r?per. designated by the last two numbers in the four-digit series.
X1.1.4.3 Fy Iro.n phosphorus There are three carbon ranges designated as follows:
S el : Carbon R Code Designati

X1.1.4.4 FC—Iron-copper and Copper Steel. fromag_g'l/o ;ngZS%A oce S(S,'gnat'on

X1.1.4.5 FN—Iron-nickel and Nickel Steel. Irom O.ZZ;oto 0.6 z;oﬂ 05

X1.1.4.6 FX—Infiltrated Iron or Steel. Amm 06%009% _ 08 _

X1.1.4.7 FL—PreaIoned Ferrous material except Stainlesgs “(I)r(t))r']—phosphorus material carbon range is 0.00 % to 0.03 % when designated
Steel. 8 c c I d I S | B Carbon range for the low alloy series is 0.4 % to 0.7 % when designated as

X1.1.4.8 FLN, FLNC, or FLC Prealloyed Low Alloy Steel -0s5.

Powder, with Elemental Additions.

X1.1.4.9

X1.1.4.10 N—Nickel.

X1.1.4.11 SS—Stainless Steel.

X1.1.5 For an illustration of P/M ferrous material designa-
tion coding, see Fig. X1.1.

X1.3 Suffix Digit Code-The two- or three-digit suffix
represents the minimum strength value, expressed frps0
(6.895 MPa (6.895 N/mR)) that the user can expect from the
P/M material possessing that chemical composition. In the
as-sintered condition the strength is tensile yield; in the
heat-treated condition, it is ultimate tensile (see Minimum
Value, Tables X1.1-X1.20). An exception to this is found in the
soft magnetic “FY” material in which the suffix represents the

FD—Diffusion Alloyed Steel.

MaEilor Alloying  Minimum minimum density and maximum coercive field strength. The
ement Yield Strength . . .

] = suffix number represents the maximum coercive field strength
P/M Nickel Steel: N — 0 — '35 (ten times the value in oersteds) instead of the yield or tensile

FIG. X1.1 lllustration of P/M Ferrous Material Designation Coding

strength. For example FY-4500-20W would represent an iron-
0.45 % phosphorus alloy.

Basic Elemerit % Combined Carbon

10
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TABLE X1.5 Copper Infiltrated Iron and Steel

Note 1—1C° psi = 6.895 MPa (6.895 N/mfj

Note 2—1 in. = 25.4 mm.

Note 3—1 ft-Ibf = 1.356 J.

Note 4—All data based on single-pass infiltration.

P/M Material Properties

Minimum Values” Typical Values®
S’;fg:gmtﬁmc Tensile Properties Unnotched| Trans- Corr_]pres— Hardness Fatigue
Material ) Charpy verse sive Microin- Limit .
Designation . . Ultimate Yield Elongation | Young's [Poisson’s| Impact Rupture Yield Macro dentation 90 % Density
Yield Ultimate Strength ) ) - Strength | (appar- .
Code Strength (in 1in.) | Modulus | Ratio Energy | Strength (con-  |Survival
(0.2 %) 0.1%) | ent) verted)
10° psi 10° psi | 10° psi % 10° psi ft-lbf 10° psi | 10° psi Rockwell 10° psi [ glcm®
FX-1000-25 25 51 32 7.0 23.5 0.28 25.0 132 33 65 HRB N/D 19 7.3
FX-1005-40 40 77 50 4.0 23.5 0.28 13.0 158 53 82 HRB N/D 29 7.3
FX-1005-110HT 110 120 b <0.5 23.5 0.28 7.0 210 110 38 HRC| 55 HRC 33 7.3
FX-1008-50 50 87 60 3.0 235 0.28 10.0 166 71 89 HRB N/D 33 7.3
FX-1008-110HT 110 120 b <0.5 23.5 0.28 6.5 189 115 43 HRC| 58 HRC 41 7.3
FX-2000-25 25 46 37 3.0 21.0 0.24 15.0 144 41 66 HRB N/D 17 7.3
FX-2005-45 45 75 60 1.5 21.0 0.24 8.0 148 60 85 HRB N/D 20 7.3
FX-2005-90HT 90 100 b <0.5 21.0 0.24 7.0 171 71 36 HRC| 55 HRC 23 7.3
FX-2008-60 60 80 70 1.0 21.0 0.24 7.0 156 70 90 HRB N/D 23 7.3
FX-2008-90HT 90 100 b <0.5 21.0 0.24 5.0 159 74 36 HRC| 58 HRC 27 7.3
A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Tempering temperature for heat-treated (HT) materials: 350°F (177°C).
PYield and ultimate tensile strength are approximately the same for heat-treated materials.
N/D—Not Determined for the purposes of this standard.
TABLE X1.6 Copper Infiltrated Iron and Steel (Sl)
Note—All data based on single-pass infiltration.
P/M Material Properties
Minimum Values” Typical Values®
SQ’:Q:;ETC Tensile Properties coEr:ztSan:ts Hardness Fatigue
Material Unnotched| Trans- |Compres- Microin- | Limit Density
Designation vield Ultimate Ultimate Yield |[Elongation | Young's |Poisson’s| Charpy verse |[sive Yield| Marco |dentation | 90 %
Code Strength | Strength | (in 25.4 | Modulus | Ratio Impact | Rupture | Strength | (appar- | (con- |Survival
(0.2 %) mm) Energy | Strength | (0.1 %) ent) verted)
MPa MPa MPa % GPa J MPa MPa Rockwell MPa glcm®
FX-1000-25 170 350 220 7.0 160 0.28 34 910 230 65 HRB N/D 133 7.3
FX-1005-40 280 530 340 4.0 160 0.28 18 1090 370 |82 HRB| N/D 200 7.3
FX-1005-110HT 760 830 b <0.5 160 0.28 9 1450 760 |38 HRC| 55 HRC | 230 7.3
FX-1008-50 340 600 410 3.0 160 0.28 14 1140 490 89 HRB N/D 230 7.3
FX-1008-110HT 760 830 b <0.5 160 0.28 9 1300 790 |43 HRC| 58 HRC | 280 7.3
FX-2000-25 170 320 260 3.0 145 0.24 20 990 280 66 HRB N/D 122 7.3
FX-2005-45 310 520 410 1.5 145 0.24 11 1020 410 85 HRB N/D 140 7.3
FX-2005-90HT 620 690 b <0.5 145 0.24 9 1180 490 |36 HRC| 55 HRC | 160 7.3
FX-2008-60 410 550 480 1.0 145 0.24 9 1080 480 |90 HRB| N/D 160 7.3
FX-2008-90HT 620 690 b <0.5 145 0.24 7 1100 510 36 HRC| 58 HRC 190 7.3

A Suffix numbers represent minimum strength values in 10° psi (see page 2); yield in the as-sintered condition and ultimate in the heat treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat treated (HT) materials: 177°C (350°F).

PYield and ultimate tensile strength are approximately the same for heat-treated materials (see page 3).

N/D—Not Determined for the purposes of this standard.

X1.4 Suffix Letter Code-When the code designation HT Suffix Letter Minimum Density (g/cm?)
appears after the suffix digits it is understood that the P/M u 6.5
material specified has been heat-treated (sinter hardened or \X/ g:;
quenched and tempered) and that the strength represented is X 7.1
ultimate tensile in 1® psi (6.895 MPa (6.895 N/mf}). The Y ;‘31

letter suffix in the iron-phosphorus materials represents the
density. The density is represented alphabetically by the Nore X1.1—The example used in X1.3 (FY-4500-20W) now becomes
following letters: an iron-0.45 % phosphorus alloy with a minimum density of 6.9 g/lcm

11
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TABLE X1.7 Iron-Copper and Copper Steel

Note 1—1C° psi = 6.895 MPa (6.895 N/mfj
Note 2—1 in. = 25.4 mm.
Note 3—1 ft-Ibf = 1.356 J.

P/M Material Properties

Minimum Values” Typical Values®
M|n|muTc Tensile Properties Elastic Constants Hardness
Strength™
com- Fatigue
Material Unnotched| Trans- |pressive Macro Microin- || imit 90 %| Density
Designation vield | Uttimate Ultimate | Yield |Elongation| Young's [Poisson’s| Charpy | verse Yield (appar- dentation | syrvival
Code Strength | Strength | (in 1 in.) | Modulus Ratio |Impact En-| Rupture | Strength gr?t) (con-
(0.2 %) ergy Strength | (0.1 %) verted)
10° psi 10° psi | 10° psi % 106 psi ft-Ibf 10° psi | 10° psi Rockwell 10% psi | g/lem®
FC-0200-15 15 25 20 1.0 14.0 0.25 4.5 45 18 11 HRB 10 6.0
-18 18 28 23 15 16.5 0.25 5.0 51 21 18 N/D 11 6.3
-21 21 31 26 15 16.5 0.25 5.5 56 23 26 12 6.6
-24 24 34 29 2.0 19.5 0.27 6.0 63 26 36 13 6.9
FC-0205-30 30 35 35 <1.0 14.0 0.25 <2.0 60 35 37 HRB 13 6.0
-35 35 40 40 <1.0 16.5 0.25 3.0 75 40 48 N/D 15 6.3
-40 40 50 45 <1.0 17.5 0.25 5.0 95 45 60 21 6.7
-45 45 60 50 <1.0 215 0.27 8.0 115 50 72 31 7.1
FC-0205-60HT 60 70 <0.5 16.0 0.25 2.5 95 57 19 HRC | 58 HRC 27 6.2
-70HT 70 80 b <0.5 15.5 0.25 35 110 71 25 58 30 6.5
-80HT 80 90 <0.5 18.5 0.27 4.5 120 86 31 58 34 6.8
-90HT 90 100 <0.5 20.5 0.27 55 135 95 36 58 38 7.0
FC-0208-30 30 35 35 <1.0 12.5 0.25 <2.0 60 40 50 HRB 13 5.8
-40 40 50 45 <1.0 16.5 0.25 2.0 90 45 61 N/D 17 6.3
-50 50 60 55 <1.0 175 0.25 5.0 125 50 73 23 6.7
-60 60 75 65 <1.0 225 0.28 7.0 155 55 84 33 7.2
FC-0208-50HT 50 65 <0.5 15.0 0.25 25 95 58 20 HRC | 60 HRC 25 6.1
-65HT 65 75 b <0.5 17.5 0.27 35 110 72 27 60 30 6.4
-80HT 80 90 <0.5 18.5 0.27 4.5 130 91 35 60 35 6.8
-95HT 95 105 <0.5 215 0.27 5.5 150 105 43 60 40 7.1
FC-0505-30 30 44 36 <0.5 12.5 0.25 3.0 7 50 51 HRB 17 5.8
-40 40 58 47 <0.5 16.5 0.25 45 102 54 62 N/D 22 6.3
-50 50 71 56 <1.0 175 0.25 5.0 124 58 72 27 6.7
FC-0508-40 40 58 50 <0.5 13.0 0.25 3.0 100 58 60 HRB 22 5.9
-50 50 68 60 <0.5 16.5 0.25 35 120 63 68 N/D 26 6.3
-60 60 82 70 <1.0 18.5 0.27 4.5 145 68 80 31 6.8
FC-0808-45 45 55 50 <0.5 14.0 0.27 3.0 85 62 65 HRB N/D 21 6.0
FC-1000-20 20 30 26 <1.0 14.0 0.27 3.5 53 33 15 HRB N/D 11 6.0

A Suffix numbers represent minimum strength values in 102 psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat-treated (HT) materials: 350°F (177°C).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.

N/D—Not Determined for the purposes of this standard.

X1.5 Data Source-Information used in compiling this on file at MPIF Headquarters, Princeton, NJ, and are repro-
specification was contributed by the membership of ASTMduced in this specification with the permission of the Metal
Committee B09 on Metal Powders and Metal Powder ProductPowder Industries Federation.
and the MPIF Standards Committee. These technical data are

12
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TABLE X1.8 Iron-Copper and Copper Steel (SI)

P/M Material Properties

Minimum Values”

Typical Values®

Minimum

Tensile Properties Elastic Constants i Hardness
Strength™© Unnotched| Trans- Cog\%es Fatigue
Material ) , Charpy | verse | (o Microin- | Limit |50
y
Designation | .o | imate | Yltimate St\r((leenldth Elgzgzaglzn Young's [Poisson’s| Impact | Rupture | oo | Macro [ dentation 90 %
Code Strength g ’ Modulus | Ratio Energy | Strength (0.1 %) | (@pparent)|  (con- Survival
(0.2 %) mm) 70
verted)
MPa MPa MPa % GPa J MPa MPa Rockwell MPa | g/cm?®
FC-0200-15 100 170 140 1.0 95 0.25 6 310 120 11 HRB 70 6.0
-18 120 190 160 1.5 115 0.25 7 350 140 18 N/D 72 6.3
-21 140 210 180 1.5 115 0.25 7 390 160 26 80 6.6
-24 170 230 200 2.0 135 0.27 8 430 180 36 87 6.9
FC-0205-30 210 240 240 <1.0 95 0.25 <3 410 240 37 HRB 90 6.0
-35 240 280 280 <1.0 115 0.25 4 520 280 48 N/D 100 6.3
-40 280 340 310 <1.0 120 0.25 7 660 310 60 140 6.7
-45 310 410 340 <1.0 150 0.27 10 790 340 72 210 7.1
FC-0205-60HT 410 480 <0.5 110 0.25 3 660 390 19 HRC 58 HRC 190 6.2
-70HT 480 550 b <0.5 105 0.25 5 760 490 25 58 210 6.5
-80HT 550 620 <0.5 130 0.27 6 830 590 31 58 230 6.8
-90HT 620 690 <0.5 140 0.27 7 930 660 36 58 260 7.0
FC-0208-30 210 240 240 <1.0 85 0.25 <3 410 280 50 HRB 90 5.8
-40 280 340 310 <1.0 115 0.25 3 620 310 61 N/D 120 6.3
-50 340 410 380 <1.0 120 0.25 7 860 340 73 160 6.7
-60 410 520 450 <1.0 155 0.28 9 1070 380 84 230 7.2
FC-0208-50HT 340 450 <0.5 105 0.25 3 660 400 20 HRC 60 HRC 170 6.1
-65HT 450 520 b <0.5 120 0.27 5 760 500 27 60 210 6.4
-80HT 550 620 <0.5 130 0.27 6 900 630 35 60 240 6.8
-95HT 660 720 <0.5 150 0.27 7 1030 720 43 60 280 7.1
FC-0505-30 210 300 250 <0.5 85 0.25 4 530 340 51 HRB 114 5.8
-40 280 400 320 <0.5 115 0.25 6 700 370 62 N/D 152 6.3
-50 340 490 390 <1.0 120 0.25 7 850 400 72 186 6.7
FC-0508-40 280 400 340 <0.5 90 0.25 4 690 400 60 HRB 152 59
-50 340 470 410 <0.5 115 0.25 5 830 430 68 N/D 179 6.3
-60 410 570 480 <1.0 130 0.27 6 1000 470 80 217 6.8
FC-0808-45 310 380 340 <0.5 95 0.27 4 590 430 65 HRB N/D 144 6.0
FC-1000-20 140 210 180 <1.0 95 0.27 5 370 230 15 HRB N/D 80 6.0

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Tempering temperature for heat-treated (HT) materials: 350°F (177°C).

Pield and ultimate tensile strength are approximately the same for heat-treated materials.

N/D—Not Determined for the purposes of this standard.

13



Note 1—1CF psi = 6.895 MPa (6.895 N/mfj

Note 2—1 in. = 25.4 mm.
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TABLE X1.9 Iron-Nickel and Nickel Steel

P/M Material Properties

Minimum Values”

Typical Values®

Minimurm Tensile Properties Hardness
Strength™© Unnotched | Trans- Corsr;\;l)ées— Fatigue
Material Vield Charpy | verse Yield Microin- [ Limit Density
Designation vield | Uttimate | Y'timate [ o o” o [Elongation | Young's (Poisson’s Impact | Rupture Strength | Macro [ dentation 90 %
Code Strength 02 3) (in1in.) | Modulus | Ratio Energy | Strength (0.1 %) | (apparent)|  (con- Survival
e verted)
10° psi 10° psi | 10° psi % 106 psi ft-Ibf 10° psi | 103 psi Rockwell 10° psi | g/lem®
FN-0200-15 15 25 17 3.0 16.5 0.25 10.0 50 16 55 HRF 10 6.6
-20 20 35 25 5.0 20.5 0.27 20.0 80 18 75 N/D 13 7.0
-25 25 40 30 10.0 23.5 0.28 50.0 105 20 80 15 7.3
FN-0205-20 20 40 25 1.5 16.5 0.25 6.0 65 25 44 HRB 14 6.6
-25 25 50 30 2.5 195 0.27 12.0 100 30 59 18 6.9
-30 30 60 35 4.0 225 0.28 21.0 125 35 69 N/D 22 7.2
-35 35 70 40 55 24.5 0.28 34.0 150 40 78 26 7.4
FN-0205-80HT 80 90 <0.5 16.5 0.25 35 120 60 23 HRC 55 HRC 26 6.6
-105HT 105 120 <0.5 19.5 0.27 4.5 160 80 29 55 35 6.9
-130HT 130 145 b <0.5 215 0.27 6.0 190 100 33 55 42 7.1
-155HT 155 160 <0.5 22.5 0.28 7.0 215 120 36 55 47 7.2
-180HT 180 185 <0.5 24.5 0.28 9.5 250 140 40 55 54 7.4
FN-0208-30 30 45 35 1.5 17.5 0.25 5.5 85 35 63 HRB 16 6.7
-35 35 55 40 15 19.5 0.27 8.0 105 40 71 20 6.9
-40 40 70 45 2.0 215 0.27 11.0 130 45 77 N/D 25 7.1
-45 45 80 50 25 235 0.28 16.0 155 50 83 28 7.3
-50 50 90 55 3.0 24.5 0.28 21.0 170 55 88 32 7.4
FN-0208-80HT 80 90 <0.5 17.5 0.25 4.0 120 99 26 HRC 57 HRC 29 6.7
-105HT 105 120 <0.5 19.5 0.27 4.5 150 124 31 57 38 6.9
-130HT 130 145 b <0.5 20.5 0.27 55 185 136 35 57 46 7.0
-155HT 155 170 <0.5 225 0.28 7.0 220 162 39 57 54 7.2
-180HT 180 195 <0.5 24.5 0.28 8.0 250 188 42 57 62 7.4
FN-0405-25 25 40 30 <1.0 15.5 0.25 4.5 65 33 49 HRB 14 6.5
-35 35 60 40 3.0 20.5 0.27 14.5 120 40 71 N/D 22 7.0
-45 45 90 50 4.5 24.5 0.28 335 175 45 84 32 7.4
FN-0405-80HT 80 85 <0.5 155 0.25 4.0 115 67 19 HRC 55 HRC 26 6.5
-105HT 105 110 <0.5 18.5 0.27 5.0 145 89 25 55 34 6.8
-130HT 130 135 b <0.5 20.5 0.27 6.5 200 103 31 55 42 7.0
-155HT 155 160 <0.5 23.5 0.28 9.5 245 124 37 55 49 7.3
-180HT 180 185 <0.5 24.5 0.28 13.0 280 132 40 55 57 7.4
FN-0408-35 35 45 40 1.0 15.5 0.25 4.0 75 37 67 HRB 16 6.5
-45 45 65 50 1.0 19.5 0.27 7.5 115 50 78 N/D 23 6.9
-55 55 80 60 1.0 225 0.28 11.0 150 59 87 28 7.2

A Suffix numbers represent minimum strength values in 102 psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Tempering temperature for heat-treated (HT) materials: 500°F (260°C).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.

N/D—Not Determined for the purposes of this standard.
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TABLE X1.10 Iron-Nickel and Nickel Steel (SI)

P/M Material Properties

Minimum Values”

Typical Values®

S’;ﬁg:;ﬁr:c Tensile Properties Elastic Constants Hardness .
Com- Fatigue
Material Unnotched pressive Microin- L'”l't Density
Designation vield | Utimate Ultimate Yield |Elongation| Young's |Poisson’s| Charpy TJransversel Yield Macro dentation 90 _/°
Code Strength | Strength | (in 25.4 | Modulus | Ratio Impact | Rupture | Strength | (appar- (con- [Survival
(0.2 %) mm) Energy | Strength | (0.1 %) ent) verted)
MPa MPa MPa % GPa J MPa MPa Rockwell MPa | g/cm?®
FN-0200-15 100 170 120 3.0 115 0.25 14 340 110 55 HRF 70 6.6
-20 140 240 170 5.0 140 0.27 27 550 120 75 N/D 91 7.0
-25 170 280 210 10.0 160 0.28 68 720 140 80 103 7.3
FN-0205-20 140 280 170 15 115 0.25 8 450 170 44 HRB 100 6.6
-25 170 340 210 25 135 0.27 16 690 210 59 120 6.9
-30 210 410 240 4.0 155 0.28 28 860 240 69 N/D 150 7.2
-35 240 480 280 55 170 0.28 46 1030 280 78 180 7.4
FN-0205-80HT 550 620 <0.5 115 0.25 5 830 410 23 HRC | 55 HRC 180 6.6
-105HT 720 830 <0.5 135 0.27 6 1110 550 29 55 240 6.9
-130HT 900 1000 b <0.5 150 0.27 8 1310 690 33 55 290 7.1
-155HT 1070 1100 <0.5 155 0.28 9 1480 830 36 55 320 7.2
-180HT 1240 1280 <0.5 170 0.28 13 1720 970 40 55 370 7.4
FN-0208-30 210 310 240 15 120 0.25 7 590 240 63 HRB 110 6.7
-35 240 380 280 15 135 0.27 11 720 280 71 140 6.9
-40 280 480 310 2.0 150 0.27 15 900 310 77 N/D 170 7.1
-45 310 550 340 25 160 0.28 22 1070 340 83 190 7.3
-50 340 620 380 3.0 170 0.28 28 1170 380 88 220 7.4
FN-0208-80HT 550 620 <0.5 120 0.25 5 830 680 26 HRC | 57 HRC 200 6.7
-105HT 720 830 <0.5 135 0.27 6 1030 850 31 57 260 6.9
-130HT 900 1000 b <0.5 140 0.27 7 1280 940 35 57 320 7.0
-155HT 1070 1170 <0.5 155 0.28 9 1520 1120 39 57 370 7.2
-180HT 1240 1340 <0.5 170 0.28 11 1720 1300 42 57 430 7.4
FN-0405-25 170 280 210 <1.0 105 0.25 6 450 230 49 HRB 100 6.5
-35 240 410 280 3.0 140 0.27 20 830 280 71 N/D 150 7.0
-45 310 620 340 4.5 170 0.28 45 1210 310 84 220 7.4
FN-0405-80HT 550 590 <0.5 105 0.25 5 790 460 19 HRC | 55 HRC 180 6.5
-105HT 720 760 <0.5 130 0.27 7 1000 610 25 55 230 6.8
-130HT 900 930 b <0.5 140 0.27 9 1380 710 31 55 290 7.0
-155HT 1070 1100 <0.5 160 0.28 13 1690 850 37 55 340 7.3
-180HT 1240 1280 <0.5 170 0.28 18 1930 910 40 55 390 7.4
FN-0408-35 240 310 280 1.0 105 0.25 5 520 260 67 HRB 110 6.5
-45 310 450 340 1.0 135 0.27 10 790 340 78 N/D 160 6.9
-55 380 550 410 1.0 155 0.28 15 1030 410 87 190 7.2

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Tempering temperature for heat-treated (HT) materials: 500°F (260°C).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.
N/D—Not Determined for the purposes of this standard.
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NoTe 1—1C° psi = 6.895 MPa (6.895 N/mfr).
Note 2—1 in. = 25.4 mm.
Note 3—1 ft-Ibf = 1.356 J.
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TABLE X1.11 Low Alloy Steel

P/M Material Properties

Minimum Values”

Typical Values®

Minimurm Tensile Properties Hardness
Strength™© Unnotched | Trans- Corsr;\;l)ées— Fatigue
Material Vield Charpy | verse Yield Microin- [ Limit Density
Designation vield | Uttimate | Ytimate | o, |Elongation | Young's |Poisson’s Impact | Rupture Strength | Macro [ dentation 90 %
Code Strength 02 3) (in1in.) | Modulus | Ratio Energy | Strength (0.1 %) | (apparent)|  (con- Survival
e verted)

10° psi 10° psi | 10° psi % 106 psi ft-Ibf 10° psi | 103 psi Rockwell 10° psi | g/lem®

FL-4205-35 35 52 42 1.0 18.5 0.27 6.0 100 42 60 HRB N/D 20 6.8
-40 40 58 47 1.0 20.0 0.27 9.0 115 47 66 27 6.95
-45 45 66 52 15 215 0.27 12.0 125 52 70 32 7.10
-50 50 73 58 2.0 235 0.28 17.0 150 56 75 40 7.30
FL-4205-80HT 80 90 <0.5 16.5 0.25 5.0 135 80 28 HRC | 60 HRC 30 6.60
-100HT 100 110 b <0.5 18.5 0.27 7.0 160 110 32 60 37 6.80
-120HT 120 130 <0.5 20.5 0.27 8.0 185 140 36 60 44 7.00
-140HT 140 150 <0.5 225 0.28 12.0 215 170 39 60 50 7.20
FL 4405-35 35 52 42 1.0 17.5 0.25 6.0 100 39 60 HRB N/D 20 6.70
-40 40 58 47 1.0 19.5 0.27 11.0 125 45 67 27 6.90
-45 45 66 52 1.5 21.5 0.27 16.0 140 52 73 32 7.10
-50 50 73 58 2.0 235 0.28 22.0 165 56 80 40 7.30
FL-4405-100HT 100 110 <1.0 17.5 0.25 55 160 135 24 HRC 60 HRC 34 6.70
-125HT 125 135 b <1.0 19.5 0.27 7.0 200 155 29 60 42 6.90
-150HT 150 160 <1.0 215 0.27 9.0 230 175 34 60 48 7.10
-175HT 175 185 <1.0 23.5 0.28 14.0 280 195 38 60 58 7.30
FL-4605-35 35 52 42 1.0 18.0 0.27 6.0 100 42 60 HRB N/D 20 6.75
-40 40 58 47 1.0 20.0 0.27 11.0 120 45 65 27 6.95
-45 45 66 52 1.5 22.0 0.28 16.0 140 52 71 32 7.15
-50 50 73 58 2.0 24.0 0.28 22.0 165 57 7 40 7.35
FL-4605-80HT 80 85 <0.5 16.0 0.25 4.5 130 91 24 HRC 60 HRC 29 6.55
-100HT 100 110 b <0.5 18.0 0.27 6.0 165 114 29 60 37 6.75
-120HT 120 130 <0.5 20.0 0.27 8.0 195 139 34 60 46 6.95
-140HT 140 155 <0.5 225 0.28 12.0 230 170 39 60 53 7.20
FLN-4205-40 40 58 47 1.0 16.5 0.25 6.0 105 45 64 HRB N/D 20 6.60
-45 45 66 52 1.0 18.5 0.27 8.0 125 50 70 27 6.80
-50 50 73 58 1.5 21.0 0.27 13.0 150 56 77 32 7.05
-55 55 87 63 2.0 235 0.28 22.0 175 60 83 40 7.30
FLN-4205-80HT 80 90 <1.0 16.5 0.25 5.0 130 125 24 HRC 60 HRC 28 6.60
-105HT 105 115 b <1.0 18.5 0.27 7.0 170 145 30 60 36 6.80
-140HT 140 150 <1.0 21.0 0.27 9.0 230 170 36 60 a7 7.05
-175HT 175 185 1.0 23.5 0.28 14.0 290 200 42 60 58 7.30
FLN2-4405-45 45 59 53 0.5 16.5 0.25 5.0 125 50 75 HRB N/D 19 6.60
-50 50 66 58 1.0 18.5 0.27 7.0 155 55 80 N/D 25 6.80
-55 55 80 64 15 21.0 0.27 12.0 190 62 85 N/D 32 7.05
-60 60 100 70 2.0 235 0.28 22.0 220 70 90 N/D 41 7.30
FLN2-4405-90HT 90 100 <0.5 16.5 0.25 4.0 155 100 28 HRC 60 HRC 32 6.60
-120HT 120 130 <0.5 18.5 0.27 6.0 210 125 32 60 HRC 41 6.80
-160HT 160 170 <0.5 21.0 0.27 10.0 260 160 38 60 HRC 50 7.05
-190HT 190 210 180 0.5 235 0.28 13.0 320 190 44 60 HRC 59 7.30

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Tempering temperature for heat-treated (HT) materials: 350°F (177°C).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.
N/D—Not Determined for the purposes of this standard.

16



ulf

B 783 - 04

TABLE X1.12 Low Alloy Steel (SI)

P/M Material Properties

Minimum Values”

Typical Values®

S’;?mr:mtﬁr:c Tensile Properties Elastic Constants Hardness .
eng Com- Fatigue
_ . . Limit .
Material ) ] ] , ) ' Unnotched | Trans pressive MICFO.In 90 % Density
Designation Code | Yield | Uttimate Ultimate Yield |Elongation| Young's |Poisson’s| Charpy verse Yield Macro dentation k
9 Strength | Strength | (in 25.4 | Modulus | Ratio Impact | Rupture | Strength (ap- (con- [Survival
(0.2 %) mm) Energy | Strength | (0.1 %) parent) verted)

MPa MPa MPa % GPa J MPa MPa Rockwell MPa | g/cm®
FL-4205-35 240 360 290 1.0 130 0.27 8 690 290 60 HRB 140 6.80
-40 280 400 320 1.0 140 0.27 12 790 320 66 N/D 190 6.95
-45 310 460 360 15 150 0.27 16 860 360 70 220 7.10
-50 340 500 400 2.0 160 0.28 23 1030 390 75 280 7.30
FL-4205-80HT 550 620 <0.5 115 0.25 7 930 550 28 HRC | 60 HRC 210 6.60
-100HT 690 760 b <0.5 130 0.27 9 1100 760 32 60 260 6.80
-120HT 830 900 <0.5 140 0.27 11 1280 970 36 60 300 7.00
-140HT 970 1030 <0.5 155 0.28 16 1480 1170 39 60 340 7.20
FL-4405-35 240 360 290 1.0 120 0.25 8 690 270 60 HRB 140 6.70
-40 280 400 320 1.0 135 0.27 15 860 310 67 N/D 190 6.90
-45 310 460 360 15 150 0.27 22 970 360 73 220 7.10
-50 340 500 400 2.0 160 0.28 30 1140 390 80 280 7.30
FL-4405-100HT 690 760 <1.0 120 0.25 7 1100 930 24 HRC | 60 HRC 230 6.70
-125HT 860 930 b <1.0 135 0.27 9 1380 1070 29 60 290 6.90
-150HT 1030 1100 <1.0 150 0.27 12 1590 1210 34 60 330 7.10
-175HT 1210 1280 <1.0 160 0.28 19 1930 1340 38 60 400 7.30
FL-4605-35 240 360 290 1.0 125 0.27 8 690 290 60 HRB 140 6.75
-40 280 400 320 1.0 140 0.27 15 830 310 65 N/D 190 6.95
-45 310 460 360 15 150 0.28 22 970 360 71 220 7.15
-50 340 500 400 2.0 165 0.28 30 1140 390 77 280 7.35
FL-4605-80HT 550 590 <0.5 110 0.25 6 900 630 24 HRC | 60 HRC 200 6.55
-100HT 690 760 b <0.5 125 0.27 8 1140 790 29 60 260 6.75
-120HT 830 900 <0.5 140 0.27 1 1340 960 34 60 320 6.95
-140HT 970 1070 <0.5 155 0.28 16 1590 1170 39 60 370 7.20
FLN-4205-40 280 400 320 1.0 115 0.25 8 720 310 64 HRB 140 6.60
-45 310 460 360 1.0 130 0.27 11 860 340 70 N/D 190 6.80
-50 340 500 400 15 145 0.27 18 1030 390 7 220 7.05
-55 380 600 430 2.0 160 0.28 30 1210 410 83 280 7.30
FLN-4205-80HT 550 620 <1.0 115 0.25 7 900 860 24 HRC | 60 HRC 190 6.60
-105HT 720 790 b <1.0 130 0.27 9 1170 1000 30 60 250 6.80
-140HT 970 1030 <1.0 145 0.27 12 1590 1170 36 60 320 7.05
-175HT 1210 1280 1.0 160 0.28 19 2000 1380 42 60 400 7.30
FLN2-4405-45 310 410 360 0.5 115 0.25 7 860 340 75 HRB 130 6.60
-50 340 450 400 1.0 130 0.27 9 1070 380 80 N/D 170 6.80
-55 380 550 440 15 145 0.27 16 1310 430 85 220 7.05
-60 410 690 480 2.0 160 0.28 30 1520 480 90 280 7.30
FLN2-4405-90HT 620 690 <0.5 115 0.25 5 1070 690 28 HRC | 60 HRC 220 6.60
-120HT 830 900 <0.5 130 0.27 8 1450 860 32 60 HRC 280 6.80
-160HT 1100 1170 <0.5 145 0.27 14 1800 1100 38 60 HRC 340 7.05
-190HT 1310 1450 1240 0.5 160 0.28 18 2210 1310 44 60 HRC 410 7.30

A Suffix numbers represent minimum strength values in 102 psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat-treated (HT) materials: 177°C (350°F).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.

N/D—Not Determined for the purposes of this standard.
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TABLE X1.13 Sinter Hardened Steel

Note 1—1C° psi = 6.895 MPa (6.895 N/mfj
Note 2—1 in. = 25.4 mm.
Note 3—1 ft-Ibf = 1.356 J.

P/M Material Properties

Minimum Values” Typical Values®
Mlnlmur"? Tensile Properties Elastic Constants Hardness )
Strengt Com- Filil_tlg_ue
_ i icroin- imit .
Material ) ) ) ’ ) ‘ Trans pressive Mlcro_ln 90 % Density
Designation Code |Yield|Ultimate© Ultimate Yield |Elongation| Young's |Poisson’s|Unnotched| verse Yield Macro dentation val
Strength | Strength | (in 25.4 | Modulus | Ratio |Charpy Im-| Rupture | Strength (ap- (con- | Survival
(0.2 %) mm) pact Energy] Strength | (0.1 %) | parent) verted)
10° psi 10° psi | 10° psi % 106 psi ft-Ibf 10° psi | 103 psi Rockwell 10° psi | g/lem®
FLC-4608-50HT | ... 50 60 <1.0 16.5 0.25 5.0 120 20 HRC | 55 HRC 16 6.60
-70HT 70 80 b <1.0 18.5 0.27 7.0 150 E 26 55 24 6.80
-90HT | ... 90 100 <1.0 20.5 0.27 9.0 190 31 55 33 7.00
-110HT | ... 110 120 <1.0 225 0.28 14.0 230 37 55 42 7.20
FLNC-4408-60HT 60 70 <1.0 16.5 0.25 4.0 160 75 18 HRC 55 HRC 18 6.60
-85HT 85 95 b <1.0 18.5 0.27 7.0 190 85 21 55 26 6.80
-105HT | ... 105 115 <1.0 20.5 0.27 12.0 220 95 25 55 34 7.00
-130HT | ... 130 140 1.0 225 0.28 16.0 250 105 30 55 42 7.20

A Suffix numbers represent minimum strength values in 103 psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat-treated (HT) materials: 177°C (350°F).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.

E Additional data in preparation will appear in subsequent editions of this standard.

TABLE X1.14 Sinter Hardened Steel (SI)

P/M Material Properties

Minimum Values” Typical Values®
Minimum Tensile Properties Elastic Constants Hardness
Strength Com- Fa_tigge
) : (oroin- Limit .
Material ) ) ) ’ ) ’ Unnotched | Trans pressive M|cro‘|n 90 % Density
Designation Code |Yield|Ultimate© Ultimate Yield Elt_)ngatlon Young's Pmssqn s| Charpy verse Yield Macro dentation el
Strength | Strength | (in 25.4 | Modulus | Ratio Impact | Rupture | Strength (ap- (con- | Survival
(0.2 %) mm) Energy | Strength | (0.1 %) parent) verted)
MPa MPa MPa % GPa J MPa MPa Rockwell MPa | glcm®
FLC-4608-50HT 340 410 <1.0 115 0.25 7 830 20 HRC 55 HRC 110 6.60
S70HT | ... 480 550 b <1.0 130 0.27 9 1030 E 26 55 160 6.80
-90HT 620 690 <1.0 140 0.27 12 1310 31 55 230 7.00
-110HT | ... 760 830 <1.0 155 0.28 19 1590 37 55 290 7.20
FLNC-4408-60HT 410 480 <1.0 115 0.25 5 1100 520 18 HRC 55 HRC 120 6.60
-85HT 590 660 b <1.0 130 0.27 9 1310 590 21 55 180 6.80
-105HT | ... 720 790 <1.0 140 0.27 16 1520 660 25 55 230 7.00
-130HT | ... 900 970 1.0 155 0.28 22 1720 720 30 55 290 7.20

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat-treated (HT) materials: 177°C (350°F).

Pield and ultimate tensile strength are approximately the same for heat-treated materials.

E Additional data in preparation will appear in subsequent editions of this standard.
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Note 1—1C° psi = 6.895 MPa (6.895 N/mfj
Note 2—1 in. = 25.4 mm.
Note 3—1 ft-Ibf = 1.356 J.

ulf

B 783 - 04

TABLE X1.15 Diffusion Alloyed Steel

P/M Material Properties

Minimum Values”

Typical Values®

M'n'mu:l Tensile Properties Elastic Constants Hardness .
Strengt Com- Fatigue
Material Unnotched | Trans- | pressive Microin- [ Limit Density
Designation vield |utimate?® Ultimate Yield |Elongation| Young's [|Poisson’s [Charpy Im-| verse Yield Macro dentation 90.% d
Code Strength | Strength | (in 25.4 | Modulus | Ratio |pact Ener- | Rupture | Strength (ap- (con- [Survival
(0.2 %) mm) gy© Strength | (0.1 %) | parent) verted)
10° psi 10° psi | 10° psi % 106 psi ft-Ibf 10° psi | 103 psi Rockwell 10° psi | g/lem®
FD-0205-45 45 68 52 1.0 18.0 0.27 8.0 130 47 72 HRB 24 6.75
-50 50 78 57 1.5 20.0 0.27 12.0 155 52 76 N/D 29 6.95
-55 55 88 61 2.0 22.0 0.28 18.0 180 57 80 32 7.15
-60 60 100 67 2.0 24.5 0.28 28.0 210 62 86 37 7.40
FD-0205-95HT 95 105 <1.0 18.0 0.27 5.0 160 130 28 HRC 55 HRC 42 6.75
-120HT 120 130 E <1.0 20.0 0.27 7.0 190 155 33 55 52 6.95
-140HT 140 150 <1.0 22.0 0.28 9.0 210 175 38 55 65 7.15
-160HT 160 170 <1.0 24.5 0.28 11.0 240 200 45 55 75 7.40
FD-0208-50 50 69 58 <1.0 18.0 0.27 7.0 135 58 80 HRB 24 6.75
-55 55 79 63 <1.0 19.5 0.27 9.0 155 62 83 N/D 33 6.90
-60 60 92 68 1.0 215 0.27 12.0 180 67 87 38 7.10
-65 65 103 73 1.0 23.0 0.28 17.0 195 72 90 46 7.25
FD-0405-55 55 86 62 1.0 18.0 0.27 11.0 160 56 80 HRB 25 6.75
-60 60 103 66 1.0 21.0 0.27 20.0 195 63 85 N/D 28 7.05
-65 65 123 70 25 24.0 0.28 27.0 230 73 91 40 7.35
FD-0405-100HT 100 110 <1.0 18.0 0.27 5.0 160 125 30 HRC 55 HRC 26 6.75
-130HT 130 140 E <1.0 21.0 0.27 7.0 200 150 35 55 50 7.05
-155HT 155 165 <1.0 24.0 0.28 10.0 235 175 42 55 58 7.35
FD-0408-50 50 71 57 <1.0 17.5 0.25 9.0 130 62 85 HRB 22 6.70
-55 55 90 62 1.0 20.0 0.27 13.0 165 68 89 N/D 27 6.95
-60 60 110 67 1.5 225 0.28 18.0 200 73 93 38 7.20
-65 65 125 71 2.0 24.5 0.28 22.0 230 80 95 48 7.40

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Alloys containing copper additions may have lower impact and fatigue limit as compared to the values in the data tables.

P Tempering temperature for heat-treated (HT) materials: 177 °C (350 °F).
E Yield and ultimate tensile strength are approximately the same for heat-treated materials.

N/D—Not Determined for the purposes of this standard.
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TABLE X1.16 Diffusion Alloyed Steel (SI)
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P/M Material Properties

Minimum Values”

Typical Values®

Minimum

StrengthAC Tensile Properties Elastic Constants Hardness Fatiaue
Com- tigL
Material Unnotched | Trans- | pressive Microin- [ Limit Density
Designation vield |utimatec Ultimate Yield |Elongation| Young's |Poisson’s| Charpy verse Yield Macro dentation 90_% d
Code Strength | Strength | (in 25.4 | Modulus | Ratio Impact | Rupture | Strength (ap- (con-  [Survival
(0.2 %) mm) Energy© | Strength | (0.1 %) parent) verted)
MPa MPa MPa % GPa J MPa MPa Rockwell MPa | g/cm®
FD-0205-45 310 470 360 1.0 125 0.27 11 900 320 72 HRB 170 6.75
-50 340 540 390 15 140 0.27 16 1070 360 76 N/D 200 6.95
-55 380 610 420 2.0 150 0.28 24 1240 390 80 220 7.15
-60 410 690 460 2.0 170 0.28 38 1450 430 86 260 7.40
FD-0205-95HT 660 720 <1.0 125 0.27 7 1100 900 28 HRC 55 HRC 290 6.75
-120HT 830 900 b <1.0 140 0.27 9 1310 1070 33 55 360 6.95
-140HT 970 1030 <1.0 150 0.28 12 1450 1210 38 55 450 7.15
-160HT 1100 1170 <1.0 170 0.28 15 1650 1380 45 55 520 7.40
FD-0208-50 340 480 400 <1.0 125 0.27 9 930 400 80 HRB 170 6.75
-55 380 540 430 <1.0 135 0.27 12 1070 430 83 N/D 230 6.90
-60 410 630 470 1.0 150 0.27 16 1240 460 87 260 7.10
-65 450 710 500 1.0 160 0.28 23 1340 500 90 320 7.25
FD-0405-55 380 590 430 1.0 125 0.27 15 1100 390 80 HRB 170 6.75
-60 410 710 460 1.0 145 0.27 27 1340 430 85 N/D 200 7.05
-65 450 850 480 2.5 165 0.28 37 1590 500 91 280 7.35
FD-0405-100HT 690 760 <1.0 125 0.27 7 1100 860 30 HRC | 55 HRC 180 6.75
-130HT 900 970 b <1.0 145 0.27 9 1380 1030 35 55 340 7.05
-155HT 1070 1140 <1.0 165 0.28 14 1620 1210 42 55 400 7.35
FD-0408-50 340 490 390 <1.0 120 0.25 12 900 430 85 HRB 150 6.70
-55 380 620 430 1.0 140 0.27 18 1140 470 89 N/D 190 6.95
-60 410 760 460 15 155 0.28 24 1380 500 93 260 7.20
-65 450 860 490 2.0 170 0.28 30 1590 550 95 330 7.40

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Tempering temperature for heat-treated (HT) materials: 177 °C (350 °F).

PYield and ultimate tensile strength are approximately the same for heat-treated materials.

Alloys containing copper additions may have lower impact and fatigue limit as compared to the values in the data tables.

N/D—Not Determined for the purposes of this standard.
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NoTe 1—1C° psi = 6.895 MPa (6.895 N/mfr)
Note 2—1 in. =25.4 mm

Note 3—1 ft-Ibf = 1.356 J.
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TABLE X1.17 Austenitic Stainless Steel

P/M Material Properties

Minimum Values*

Typical Values®

gﬂtlrglr:?;tjr:rl‘ Minimum Tensile Properties Elastic Constants Un- Trans- :on'!pres- Hardness 107 Cycle
Material Elonga- ) notched verse sive Microin- Fatigue .
: ) : . Yield Elonga- , . , | Charpy Yield Macro ; Strength [Density
Designation ’ ) tion Ultimate L Young's |Poisson’s Rupture ~ | dentation %
Code Yield | Ultimate (in1in.) | Strength Strength t|or_1 (in Modulus | Ratio Impact Strength Strength| - (app (con- 90 7
(0.2 %) lin) Energy (0.1 %) | arent) verted) Survival
10° psi % 10° psi | 10° psi % 10° psi ft-Ibf | 10° psi | 10° psi Rockwell 10° psi | glcm®

SS-303N1-25 25 0.0 39 32 0.5 15.5 0.25 3.5 86 38 62 HRB N/D 13 6.4
SS-303N2-35 35 3.0 55 42 5.0 16.5 0.25 19.0 98 46 63 HRB N/D 16 6.5
SS-303N2-38 38 6.0 68 45 10.0 20.0 0.27 35.0 N/D 46 70 HRB N/D 21 6.9
SS-303L-12 12 12.0 39 17 17.5 17.0 0.25 40.0 82 21 21 HRB N/D 15 6.6
SS-303L-15 15 15.0 48 24 20.0 20.0 0.27 55.0 N/D 29 35 HRB N/D 19 6.9
SS-304N1-30 30 0.0 43 38 0.5 15.5 0.25 4.0 112 38 61 HRB N/D 15 6.4
SS-304N2-33 33 5.0 57 40 10.0 16.5 0.25 25.0 127 47 62 HRB N/D 18 6.5
SS-304N2-38 38 8.0 70 45 13.0 20.0 0.27 55.0 N/D 47 68 HRB N/D 23 6.9
SS-304H-20 20 7.0 40 25 10 17.0 0.25 20.0 85 25 35 HRB N/D c 6.6
SS-304L-13 13 15.0 43 18 23.0 17.0 0.25 45.0 N/D 22 30 HRB N/D 17 6.6
SS-304L-18 18 18.0 57 26 26.0 20.0 0.27 80.0 N/D 28 45 HRB N/D 21 6.9
SS-316N1-25 25 0.0 41 34 0.5 15.5 0.25 5.0 108 36 59 HRB N/D 11 6.4
SS-316N2-33 33 5.0 60 39 10.0 16.5 0.25 28.0 125 44 62 HRB N/D 14 6.5
SS-316N2-38 38 8.0 70 45 13.0 20.0 0.27 48.0 N/D 46 65 HRB N/D 19 6.9
SS-316H-20 20 5.0 35 25 7.0 17.0 0.25 20.0 85 25 33 HRB N/D c 6.6
SS-316L-15 15 12.0 41 20 18.5 17.0 0.25 35.0 80 22 20 HRB N/D 13 6.6
SS-316L-22 22 15.0 57 30 21.0 20.0 0.27 65.0 N/D 29 45 HRB N/D 17 6.9

N1—Nitrogen alloyed

. Good strength, low elongation.

*Sintered at 2100°F (1149°C) in dissociated ammonia.

N2—Nitrogen alloyed. High strength, medium elongation.

*Sintered at 2350°F (1288°C) in dissociated ammonia
H—Low carbon. Lower strength, high elongation.
*Sintered at 2100°F (1149°C) in 100 % hydrogen.
L—Low carbon. Lower strength, highest elongation.
Sintered at 2350°F (1288°C) in partial vacuum.
Cooled to avoid nitrogen absorption.
*Processing parameters used to generate these data, other conditions could be used.
Austenitic Machining Grades-SS-303 is preferred for parts requiring extensive secondary machining. Strength and hardness are high and corrosion
resistance is good. SS-303 is non-magnetic.
General Purpose Austenitic Grades-SS-304 has good strength properties and corrosion resistance. A general purpose grade used in many applica-

SS-303

SS-304

SS-316

tions. SS-304 is non-magnetic.

General Purpose Austenitic Grades-SS-316 has the best combination of properties in a P/M stainless steel alloy. Corrosion resistance is better than
SS-303. First choice for general purpose applications. Non-magnetic.

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Additional data in preparation will appear in subsequent editions of this standard.

N/D—Not Determined for the purposes of this standard.
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TABLE X1.18 Austenitic Stainless Steel (SI)
P/M Material Properties

Minimum Values” Typical Values®
Minimum - . ) ) N .
Strength® Minimum Tensile Properties Elastic Constants Un- Trans- FOMpres; Hardness 10 _Cycle
Material EIonga— ) notched verse sive Microin- Fatigue .
: ; tion (in . Yield Elonga- , . ,.| Charpy Yield Macro ; Strength |Density
Designation ’ ) Ultimate s Young's |Poisson’s Rupture dentation
Code Yield | Ultimate 25.4 Strength Strength| tion (in Modulus | Ratio Impact Strength Strength| (app- (con- 90 %
mm) (0.2 %) |25.4 mm) Energy (0.1%) | arent) verted) Survival
MPa % MPa MPa % GPa J MPa MPa Rockwell MPa glcm®
SS-303N1-25 170 0.0 270 220 0.5 105 0.25 5 590 260 62 HRB N/D 90 6.4
SS-303N2-35 240 3.0 380 290 5.0 115 0.25 26 680 320 | 63 HRB N/D 110 6.5
SS-303N2-38 260 6.0 470 310 10.0 140 0.27 47 N/D 320 70 HRB N/D 145 6.9
SS-303L-12 80 12.0 270 120 17.5 120 0.25 54 570 140 21 HRB N/D 105 6.6
SS-303L-15 100 15.0 330 170 20.0 140 0.27 75 N/D 200 | 35 HRB N/D 130 6.9
SS-304N1-30 210 0.0 300 260 0.5 105 0.25 5 770 260 | 61 HRB N/D 105 6.4
SS-304N2-33 230 5.0 390 280 10.0 115 0.25 34 880 320 62 HRB N/D 125 6.5
SS-304N2-38 260 8.0 480 310 13.0 140 0.27 75 N/D 320 | 68 HRB N/D 160 6.9
SS-304H-20 140 7.0 280 170 10.0 120 0.25 27 590 170 35 HRB N/D < 6.6
SS-304L-13 90 15.0 300 120 23.0 120 0.25 61 N/D 150 30 HRB N/D 115 6.6
SS-304L-18 120 18.0 390 180 26.0 140 0.27 108 N/D 190 | 45 HRB N/D 145 6.9
SS-316N1-25 170 0.0 280 230 0.5 105 0.25 7 740 250 59 HRB N/D 75 6.4
SS-316N2-33 230 5.0 410 270 10.0 115 0.25 38 860 300 62 HRB N/D 95 6.5
SS-316N2-38 260 8.0 480 310 13.0 140 0.27 65 N/D 320 | 65 HRB N/D 130 6.9
SS-316H-20 140 5.0 240 170 7.0 120 0.25 27 590 170 33 HRB N/D < 6.6
SS-316L-15 100 12.0 280 140 18.5 120 0.25 47 550 150 20 HRB N/D 90 6.6
SS-316L-22 150 15.0 390 210 21.0 140 0.27 88 N/D 200 | 45 HRB N/D 115 6.9
N1—Nitrogen alloyed. Good strength, low elongation.
*Sintered at 1149°C (2100°F) in dissociated ammonia
N2—Nitrogen alloyed. High strength, medium elongation.
*Sintered at 1288°C (2350°F) in dissociated ammonia
H—Low carbon. Lower strength, high elongation.
*Sintered at 1149°C (2100°F) in 100 % hydrogen.
L—Low carbon. Lower strength, highest elongation.
Sintered at 1288°C (2350°F) in partial vacuum.
Cooled to avoid nitrogen absorption.
*Processing parameters used to generate these data, other conditions could be used.
SS-303 Austenitic Machining Grades-SS-303 is preferred for parts requiring extensive secondary machining. Strength and hardness are high and corrosion
resistance is good. SS-303 is non-magnetic.
SS-304 General Purpose Austenitic Grades-SS-304 has good strength properties and corrosion resistance. A general purpose grade used in many applications.
SS-304 is non-magnetic.

SS-316 General Purpose Austenitic Grades-SS-316 has the best combination of properties in a P/M stainless steel alloy. Corrosion resistance is better than

SS-303. First choice for general purpose applications. Non-magnetic.

A Suffix numbers represent minimum strength values in 10° psi (see page 2); yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Additional data in preparation will appear in subsequent editions of this standard.

N/D Not Determined for the purposes of this standard.
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TABLE X1.19 Ferritic and Martensitic Stainless Steel

NoTe 1—1C° psi = 6.895 MPa (6.895 N/mfj
Note 2—1 in. =25.4 mm

Note 3—1 ft-Ibf = 1.356 J.

P/M Material Properties

Minimum Values”

Typical Values®

g:’;‘;&m Minimum Tensile Properties Elastic Constants Un- Trans- :on'!pres- Hardness 107 chle
Material Elonga- notched verse sive Microin- Fatigue
: ) : . Yield Elonga- , . ,| Charpy Yield Macro ; Strength [Density
Designation ) ) o tion Ultimate L Young's |Poisson’s Rupture dentation
Code Yield |Ultimate (in1in.) | Strength Strength “°'.‘ (in Modulus | Ratio Impact Strength Strength| - (app- (con- 90 %
(0.2%)P| 1in.) Energy (0.1 %) | arent) verted) Survival
10° psi % 10° psi | 10° psi % 10° psi ft-Ibf | 10° psi | 10° psi Rockwell 10° psi | glcm®
SS-410-90HT 90 0.0 105 b <0.5 18.0 0.25 2.5 113 93 23 HRC | 55 HRC 35 6.5
SS-410L-20 20 10.0 48 26 16.0 24.0 0.27 50 N/D 28 45 HRB N/D 18 6.9
SS-430N2-28 28 3.0 60 35 5.0 25.0 0.27 25 N/D 33 70 HRB N/D 25 7.1
SS-430L-24 24 14.0 50 30 20.0 25.0 0.27 80 N/D 33 45 HRB N/D 25 7.1
SS-434N2-28 28 4.0 60 35 8.0 24.0 0.27 15 N/D 33 65 HRB N/D 22 7.0
SS-434L-24 24 10.0 50 30 15.0 24.0 0.27 65 N/D 33 50 HRB N/D 22 7.0

N2—Nitrogen alloyed. High strength, medium elongation.

*Sintered at 2350°F (1288°C) in dissociated ammonia
L—Low carbon. Lower strength, highest elongation.
Sintered at 2350°F (1288°C) in partial vacuum.
Cooled to avoid nitrogen absorption.
HT—Martensitic grade, heat treated. Highest strength.
*Sintered at 2100°F (1149°C) in dissociated ammonia.
*Processing parameters used to generate these data, other conditions could be used.
Standard Ferritic Grade-SS-409 is used in applications requiring welding.
Standard Martensitic Grade-SS-410 is used in applications requiring hardness and wear resistance. Carbon is added for increased heat treatment re-
sponse. As-sintered, it is in a hardened state due to the effect of furnace cooling. A secondary quench and temper heat treatment will give increased
hardness. It has fair corrosion resistance and poor machinability in comparison to the 300 series SS grades. SS-410 is ferromagnetic.

Standard Ferritic Grade-SS-410 is used for soft magnetic properties and environments requiring the least corrosion resistance in a ferritic grade.
Standard Ferritic Grade-SS-430 is used for soft magnetic properties and environments requiring somewhat better corrosion resistance than SS-410.
Magnetic response lower than seen with SS-410
Standard Ferritic Grade-SS-434 is used for soft magnetic properties and environments requiring slightly better corrosion resistance than SS-430. Mag-
netic response is similar to SS-430
A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.
€ Tempering temperature for heat treated (HT) material; 350°F (177°C).
PYield and ultimate tensile strength are approximately the same for heat treated materials.

N/D—Not Determined for the purposes of this standard.

SS-409L
SS410-90HT

SS-410L
SS-430

SS-434
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TABLE X1.20 Ferritic and Martensitic Stainless Steel (SI)

P/M Material Properties

Minimum Values* Typical Values®
Minimum . . . ) R .
Ac | Minimum Tensile Properties Elastic Constants Un- Compres Hardness 107 Cycle
Strength™ Trans- . )
Material Elonga- notched verse sive Micron- Fatigue
X ; tion (in ) Yield Elonga- , ) ,.| Charpy Yield Macro ; Strength |Density
Designation ’ ) Ultimate L Young's |Poisson’s Rupture dentation o
Code Yield | Ultimate 25.4 Strength Strength| tion (in Modulus | Ratio Impact Strength Strength| (app- (con- 90 %
mm) (0.2 %)P[25.4 mm) Energy (0.1 %) | arent) verted) Survival
MPa % MPa MPa % GPa J MPa MPa Rockwell MPa glcm®
SS-410-90HT 620 0.0 720 (D) <0.5 125 0.25 3 780 640 23 HRC | 55 HRC 240 6.5
SS-410L-20 140 10.0 330 180 16.0 165 0.27 68 N/D 190 | 45 HRB N/D 125 6.9
SS-430N2-28 190 3.0 410 240 5.0 170 0.27 34 N/D 230 70 HRB N/D 170 7.1
SS-430L-24 170 14.0 340 210 20.0 170 0.27 108 N/D 230 45 HRB N/D 170 7.1
SS-434N2-28 190 4.0 410 240 8.0 165 0.27 20 N/D 230 | 68 HRB N/D 150 7.0
SS-434L-24 170 10.0 340 210 15.0 165 0.27 88 N/D 230 50 HRB N/D 150 7.0

N2—Nitrogen alloyed. High strength, medium elongation.

*Sintered at 1288°C (2350°F) in dissociated ammonia

L—Low carbon. Lower strength, highest elongation.

Sintered at 1288°C (2350°F) in partial vacuum.

Cooled to avoid nitrogen absorption.

HT—Martensitic grade, heat treated. Highest strength.

*Sintered at 1149°C (2100°F) in dissociated ammonia

*Processing parameters used to generate these data, other conditions could be used.

SS-409L
SS410-90HT

SS-410L
SS-430L

SS-434L

Standard Ferritic Grade-SS-409 is used in applications requiring welding.
Standard Martensitic Grade-SS-410 is used in applications requiring hardness and wear resistance. Carbon is added for increased heat treatment

response. As-sintered, it is in a hardened state due to the effect of furnace cooling. A secondary quench and temper heat treatment will give increased
hardness. It has poor corrosion resistance and poor machinability in comparison to the 300 series SS grades. SS-410 is ferromagnetic.
Standard Ferritic Grade-SS-410L is used for soft magnetic properties and environments requiring the least corrosion resistance in a ferritic grade.

Ferritic Grade-SS-430L is used for soft magnetic properties and environments requiring somewhat better corrosion resistance than SS-410L. Magnetic
response is lower than seen with SS-410L.
Ferritic Grade-SS-434L is used for soft magnetic properties and environments requiring slightly better corrosion resistance than SS-430L. Magnetic
response is similar to SS-430L.

A Suffix numbers represent minimum strength values in 10° psi; yield in the as-sintered condition and ultimate in the heat-treated condition.
B Mechanical property data derived from laboratory prepared test specimens sintered under commercial manufacturing conditions.

€ Tempering temperature for heat treated (HT) material; 177°C (350°F).

Pield and ultimate tensile strength are approximately the same for heat treated materials.

N/D Not Determined for the purposes of this standard.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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