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28 March 1974

MILITARY SPECIFICATION

Flalid arul a [ad

FORGINGS, PREALLOYED STEEL POWDER

This specification is approved for use by all Departments and
Agencies of the Depertment of Defense.
1. SCOPE
1.1 This specification covers forged metal powder parts fabricated
from U600 (Modified) prealloyed powder plus blended carbon.

2.1 The following documents, of the issue in effect on date of
invitation for bids or request for prooosa , form a part of this specifica-
tion to the extent specified herein.

STANDARDS
Federal

Fed. Test Method Std. No. 151 - Metals; Test Methods

ASTM Standard Test Method B-328

(Copies of specifications, standards, drawings and publications required
by suppliers in connection with specific procurement functions should be
obtained fram the procuring activity or as directed by the contracting officer. )

3. REQUIREMENTS
3.1 Chemical composition. The forged metal powder parts, and the

mechanical test specmens, shall conform to the requirements of Table

I
The parts and test specimens shall be fabricated fram 4600 (Modified) pre-

alloyed powder plus blended carbon.

Table 1
Chemical Composition
Element Analysis (Percent)

Carbon 0.38-0.L3
Nickel 1.65-2.00
Molybdenum 0.4 -0.6
Manganese 0.15-0.30
Phosphorus 0.04 (max.)
Sulfur 0.04 (max.)
Oxygen 0.030 (max.)
Silicon 0.35 (max.)
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3.2 Mechanical properties. The mechanical properties, at room
temperature, of the sustenitized, quenched, and tempered test specimens
representing the metal powder parts shall conform to Table II.

Table II
Mechanical Properties
(Minimum)
Yield Tensile Elong- Reduction Impact Hardness’

Strength! Strength  ation? of Area Strength3d“
(ksi) (ksi) (Percent) (Percent) (Ft. 1bs.) (Rockwell-C)

110 130 10,0 35.0 25 @ *720F 30-33
B8 @ -70°F

0.2% offset

2" gage length

Charpy V-notch

Specified temperatures have & tolerance

range of *20F

Although the drawing or requirement for a
particular part may specify different hardness
levels, the test specimens, and only the test
specimens, shall be heat treated to the hard-
ness specified in this table.
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3.3 Density. The density of the parts and the test specimens
shell be at least 7.81 g/cc. The density of sample specimens taken from
the part shall be at least 7.80 g/cc.

3.4 Decarburization. Unless otherwise specified, surface
decarburization, total and partial, of the parts and the test specimens
shall not exceed 0.001 inch.

3.5 Microstructure. The microstructure of the quenched and
tempered parts and test specimens shall be the same and exhibit homogeneity
equal to or better than Figure 1. Figure 2 is a representative example
of unacceptable microstructure.




FIGURE 1

FIGURE 2
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.1 Responsibility for inspection. Unless otherwise svecified
in the contract or purchase order, the supplier is responsible for the
erformance of all inspection requirements as specified herein. Fxcept
s othervise specified in the contract or order, the supplier may use
his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the
inspections set forth

deemed necessary to

requirements.
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ne—.-l fication vhere such lncpnnt*nne are

lies and services conform to prescribed

'U (%]
"0 T

y,2 Inspection provisions.

k.2.1 Inspection lot. Unless otherwise specified, a lot shall
consist of that guantity of finished (complete) parts produced from
one batch of blended powder.

L.2.2 Samnling.
b ——.
h.2.2.1 For chemical analysis. At least two samples for chemical
analysis, consisting of one part and one mechanical test specimen, shall
be selected from each lot, after final heat treating procedures. The
sampling procedure shall be in accordance with Method 111 or 112 of

Federal Test Method Standard No. 151.

4,2.2.2 For mechanical properties. A guantity of test specimens
numbering at least 4 per each 100 production parts, or other quantity
as mutually agreed upon by the manufacturer and purchaser, con51sting

of 3 for each of the tensile and impact tests, shall be prepared and
processed concurrently with, and in an identical manner except for final

a2

tempering temperature, the production parts.

4,2.2.3 For density. Each production part and each test specimen
shall be tested for cCensity in accordance with L.3.3. Test samples taken
from representative locations in the part shall be selected as mutually

s amasd TOR e +ha s
agreea upon Uy the manufacturer and purchsa

4Y,2.2.4 For surface decarburization. At least one test sample
from each heat treat batch shall be tested in accordance with 4.3.4.

L 52 92 8 For microstructure Tach Charpy V - notch im nac

STeEel. ) LUl iua il T aalpy 10LCT L1164

specimen, and one production part from each corresponding 1 00 arts, shall
be prepared and examined in accordance with L4,3.5.

¢-f

L.3 Tests.
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5 specified in Method 111 or 112 of Federal Test ‘*lethoé Sté. Wo. 151
or all elenments except oxygen. In case of dispute, analvsis bty Method 111
hall be the basis for acceptance or rejection. Vacuum fusior analysis or
ther suitable methods as mutuelly agreed unon bty the manufecturer and
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urchaser shall be used for determination of oxvren content.
L.3.2 Mechanical properties. Tensile test specimens shall he

repared and tested as specified in Method 211.1 (r und sovecimens) of

ederal Test Method 5td. No. 151. Yield point shall be determined by the
ercent offset method Charpy V act snecimens shall be pre-

ared and tested as specified in Method 221.1 of Federal Test “lethod

td. No. 151. Testing shall be done on a government qualified test machine.
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4,3.3 D ty. The parts and test specimens shall be tested
n accordance with ASTM Standard Test Method B-3028,

L 3.k Surface decarburization. A specimen for microscopic exam-
nation shall be taken from a test slice of 1/L4 to 1/2 inch thickness
ad shall extend from the surface of the test slice to a depth greater than
ie allowable decarburization specified in 3.4. The specimen shall he
>lished and suitably etched. The depth of decarburization shall be

>termined using a magnification of 100X or gresater.
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i om each fracture
1arpy V-notch impact specimen such that the surface to be examined shall
> parallel to the fracture face and approxirately 7.050 inch awar. The
ecimen shall be sultably polished etched, viewed at 100X, and compared

s specified in 3.5. Specimen location as taken from the
rt shall be ontionsal. However the sneci
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L,k Rejection and retest. Failure of samples or specimens to
swmnly with anani Pind mamitdwamamte ohaoll ha Assios Fam wmalond dmem ~» &l
ZMad st WALl QUCLLIITLITU 1 TYUMLITUITIIVO Dlladdl UT Laudo 100 1reeculiull O e
irts represented by the specimens or samples. Jlowever, at the discretion
" the contractor, retesting will be permitted. Retest sammples or speci-
'ns shall be tested to replace each failed sample or snecimen. T one

‘test sample or specimen fails,
4pﬂf1no shall not be nermittad
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the parts shall ve rejected and additional

PRIARATION FOR DELIVFRY

5.1 Packaping, packing, and marking of narts shall be as
»21if7r3 ir the applicable pnackaging document or in the contract,

IS

6.1 This specification provides basic requirements for forged

tal powder parts. Dimensional requirements shall be as gpecified on the
plicable drawing or in the contract.
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€.2 Ordering data. Procurement documents should specify the
foilowing:
a. Title, number and date of this specification.
b. Applicable drawing or dimensional data.
¢. Hardness level if required (see Table II).
d. Preparation for delivery requirements.
Custodians: Premaring activity:
Army - WC Army - WC
Navy - YD
Air Force - 11 Project No. FORG-0038
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fTRERIT Y wmImT TR Y ERTmERTTY T oS NO. Z4-KZ3D

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which wili heip achieve procure-
ment of suitable products at reasonable cost and minimum delay, or will otherwise enhance use of the document.
DoD contractors, government activities, or manufacturers/ vendors who are prospective suppliers of the product
are invited to submit comments to the government. Fold on lines on reverse side, staple in comer, and send to
preparing activity. Comments submitted on this form do not constitute or imply euthorization to waive any
portion of the referenced document{s) or to amend contractual requirements. Attach any pertinent data which

perlicr inge referencec qocumeny enc

may be ( use in 1mprovmg thls documenl 1f there are nddnhonnl papers, attach to form and place both in an
yelo

Prealloyed Steel Powder

CONTRACT NUMBER

MATERIAL PROCURED UNDER A

) ODIRECT GOVERNMENT CONTRACT [ ] SUBCONTRACT

1. HAS ANY PARY OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
use?
A GIVE PARAGRAPKH NUMBER AND WORDING

COMMENYS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

1S THE DOCUMENT RESTRICTIVE?

77 ves " NO (I *'Yes*, In what way®)
REMARKS
i
IBMITTED BY /Printed or typed name and address - Optional) TELEPHONE NO

REPLACES EDITION OF 1 JAN 86 wHi I~ Ay BE USED
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FOLD

POSTAGE ANO FPRES PAID
DEPARTMENT OF THE ARMY

DOD - 314

——————————
OFPICIAL BUSINESS
PENALTY FOR PRIVATE USE 3300

Commander

Rock Island Arsenal

ATIN: SARRI-LE-SC

Rock Island, Illinois 61201
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