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MIL-S-6050A

, 21 JULY 1967

Superseding

MIL-S-6050

31 March 1950
MILITARY SPECIFICATION

STEEL, CHROME-NICKEL-MOLYBDENUM (8630) BARS AND
REFORGING STOCK { AIRCRAFT QUALITY)

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scops. - This specification covers steel bars and reforging stock of
aircraft quallity.

1.2 (Classification. -

1.2.1 Physical condi 18.

ti - terial sh
physical conditions, as specified (see 6.2):
(A) As forged
(B) As rolled
’ {C) Annealed
(D) Normalized
(E) Hardened and tempered

j 1.2.2 Surface conditions. - Material shall be in one of the following
surface conditions, as specified (see 6.2):

(1) Black as forged or rolled
(2) Pickled or blast cleaned

(3) Rough turned

{4) Cold drawn

(5) Turned, ground, and polished.

i 2. APPLICABLE DOCUMENTS
specified herein:

SPECIFICATION

Military
MIL-I-6868 Inspection Process, Magnetic Particle

; FSC 9510 |
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STANDARDS |‘II'
Federal
Fed. Test Method Metals; Test Methods
Std.No. 151
Fed. Std. No. 183 Continuous Identification Marking of
Iron and Steel Products
Military
MII-STD-163 Steel Mill Products, Preparation for
Shipment and Storage
MIL-STD-430 Macrograph Standards for Steel Bars,

Billets, and Blocms

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

2,2 QOther publications.- The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated, the
issue in effect on date of invitation for bids or request for proposal shall

apply:

Society of Automotive Engineers, Inc.
AMS2251 Tolerances, Alloy Steel Bars .
AM32301 Aireraft Quality Steel Cleanliness-Magnetic
Particle Inspection Procedure
AMS2640 Magnetic Particle Inspection

(COD:LBS of Aeroapace Material Specifications may be obtained from the

Soclety of Automotive Engineers, Inc 485 Lexington Avenue, New York, N.Y.,10017.)
3. REQUIREMENTS

3.1 Material. - The steel shall be of ailrcraft quality. The material shall
be magnetic particle inspected in accordance with MIL-I-6868 or AMS2640. The
quality requirements of paragraph 3.3 entitled "Inspection" and paragraph 4
entitled "Disposition" of AMS52301 shall apply.

3.2 Chemical composition. - Chemical composition shall be as specified
in table I.
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Table I. Chemical compositicn
Analysis Check analysis 1/
Element { percent) tolerance (percent)
Carbon 0.28 - 0.33 +0.02
Manganese .70 - 0.90 +0.03
Phosphorus .025 (max) +0.005
Sulfur .025 (max) +0.005
Silicon .20 - 0.35 +0.02
Nickel 40 - 0.70 30.03
Chromium .40 - 0.60 0.03
Molybdenum| .15 - 0.25 30.02
Copper .35 (max) +0.02

1/ Individual determinations may vary from the specified

range to the extent shown in the check analysis column,
except that elements in any heat shall not vary both

above and below the specified range.

For aizes over

100 square inches in cross-sectional area, the check
analysis shall be negotiated.

Hardenability.

- End—quench hardenability values for the steel in all

specified conditions shall be Rockwell C-35 minimum at 5/16 inch and Rockwell
C-28 minirmm at 8/16 inch.

3.4 Crain sige.

3.5 Macrostructure.- Segregation
of deep—acid-etched reforging bars in

Al VLA b
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Bars in sizes over 36 inches shall not exceed 5-2, R-2, and C-3.

3.6 Decarburization.

Nominal diamster or distance

- The austenitic
or finer, with grains as large as Neo.

Py S |

3 permissible.

Twas h | P |
by plates 5-2, R-1,

grain sige shall be predominately No. 5

and imperfections disclosed by examination
sizes up to 36 aquare inches, inclusive,

N D A8 UTT _CMnN™ J2N
il wvg Ul ThlleeJd L U—L oV .

~ Unless otherwise specified (see 6.2.2), the depth of
decarburization of products in surface conditions (2) and (4) shall be not greater
than the following limits:

between opposite faces

~ (inches)

Maximum depth of

decarburization

{inches) 1/

Up to 0.375, incl,

Over 0.375 to 0.500, incl.
Over 0.500 to 0.625, incl.
Over 0.625 to 1.000, inecl.

Over 1.00 to 1.50,
Cver 1.50 to 2.00,
Over 2.00 to 2.50,
Over 2.50 to 3.00,

incl.
incl.
incl.
incl.

0.010
.012
014
.017
.020
.025
.030
-035

1/ The value specified as the maximum depth of decarburization is the sum of the
complete plus the partial decarburization.

3
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3.6.1 When determining the depth of decarburization, it is permissible to
disregard local areas provided the decarburization of such areas does not exceed
the limits specified in 3.6 by more than 0.005 inch and the width is 0.065 inch
or less.

3.6.2 Products furnished in surface conditions (3) and (5) shall be free
from decarburizaticn.

3.6.3 When material is intended for reforging purposes, the decarburization
limits specified herein are waived.

3.7 Surface and physical condition. - Unless otherwise specified, bars
1-1/2 inches or less in diameter or thickness shall be furnished in condition (C}
(4), and bars over 1-1/2 inches in diameter or thickness shall be furnished in
condition (C) (2).

3.8 Hardness limits for conditions (C), (D), and (F) material. -

3.8.1 The hardness for material in physical conditions (C), (D), and (E)
shall be not more than Brinell 229 (Rockwell C-21) when furnished in surface
conditions (1), (2), or (3).

3.8.2 The hardness for material in physical conditions (C), (D), and (E)
shall be not more than Brinell 241 (Rockwell C-23) when furnished in surface
condition (4).

3.9 Mechanical properties of condition (F) steel. ~ Unless otherwise specified,
the mechanical properties of products supplied in condition (F) in sizes up to and
including 1-1/2 inches in the least dimension shall be as specified in table II.

Table II. Mechanical properties of condition (F) steel

Tensile Yield strength at 0.2 percent Elongation Reduction
strength offset or extension indicated in 2 inches of area
Extension under or 4 times
load (inches in diameter
(min.psi) | (min.psi) 2 inches) (min. percent) | (min. percent)
125,000 100,000 0.0107 17 25

3.9.1 When products in condition(F)} are ordered with mechanical properties
differing from those specified in table II or when products in condition (F) are
ordered in sizes larger than 1-1/2 inches in the least dimension, the mechanical
properties shall be as agreed upon between the supplier and the purchaser.

3.10 Identification of product. - Each bar shall be identified in accordance
with Fed. Std. No. 183. The markings shall include the heat number of the metal
and the number of this specification.




Downloaded from http://www.everyspec.com
MIL~S-6050A

3.11 Tolerance. - Tolerances shall conform to the limits of AMS2251 applicable
to hot rolled alloy steel bars for surface conditions (1), {2), and {3) and to cold
finished alloy steel bars for surface conditions {4) and (5).

3.12 Workmanship. - Material shall be sound, of uniform quality and condition,
free from pipes, and shall not contain laps, cracks, twists, seams, or other defects
detrimental to the fabrication or performance of parts.

3.12.1 Cold drawn bara.- Cold drawn bars shall be free from scale or injurious
surface imperfections. Drawing shall be accomplished after all heat-treating
operations have been completed; however, stress relieving may be accomplished after

drawing.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inaspsction. - Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance of
all inspection requirements as specified herein. Except as otherwise specified,
the supplier may utilize his own facilities or any commercial laboratory acceptable
to the Government. The Government reserves the right to perform any of the inspec-
tions set forth in the specification where such inspections are deemed necessary to
assure supplies and services conform to prescribed requirements.

4.2 Guality conformanc X n. - All the examinations and tests of steel
are classified as quality conformance inspection, for which necessary sampling
techniques and methods of testing are specified in this section.

4.2.1 Inspection lot. - An inspection lot shall consist of mill forms of one
heat, condition, and size presented for acceptance at one time, and when heat
treanted, from the same process and the same batch,

4.3 Examination of product.- Samples selected in accordance with table III
shall be examined for compliance with surface condition, identification, dimensional,
and preparation for delivery requirements.

Table III. Sampling for examination of product

Samg;e size
Lot size Mrect (mill) Warehouse Acceptance
procurement procurement number
1l to 15 All All 4]
16 to 180 15 All or 30, whichever 0
is less

181 to 300 35 55 0
301 to 500 50 100 1
Over 500 75 150 2
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L.4 Magnetic particle inspection quality. - Specimens shall be selected and
rated in accordance with the procedures of AMS2301. Inspection shall be in
accordance with MIL-I-6868 or AMS2640.

4.5 Chemical analysis. -

4.5.1 Sampling. - At least one sample shall be selected to represent each
heat of steel in accordance with Fed. Test Method Std. No. 151. The sample shall
consist of not less than 2 ounces.

4.5.1.1 Location. - Samples for check chemical analysis shall be taken
parallel to the axis of the bar selected, at a point midway between the center
and surface, except that material less than 1-1/4 inches thick shall be sampled
through the entire cross section.

4.5.2 Analysis. - Chemical analysis shall be by wet chemical or spectro—
chemical analysis in accordance with Method 111 or 112, respectively, of Fed.

Test Method Std. No. 151, or other analytical methods. In the event of dispute,
analysis shall be by wet chemical methods.

4.6 Hardenability. -

4.6.1 Sampling. - One or more samples shall be selected from each heat of
steel from which material is presented for acceptance. Cast, forged, or rolled
samples are acceptable.

L.A.2 Preparation of specimens. - Specimens for the end-quench-hardenability
test shall conform to Method 711 Fed. Teat Mathod Std. No. 151 The steel shall
be normalized prior to machining the test specimen by heating to 1650° +25° F,
holding at this temperature for 1 hour, and cooling in still air.

[ ]

4.6.3 Test method.- End-quench-hardenability tests shall be performed in

accordance with Method 711 of Fed. Test Method Std. No. 151 to ensure compliance

with 3.3. Specimens shall be austenitized at 1600° +10° F

4.7 Grain eize. -~

4.7.1 Sampling. - One or more samples shall be selected to represent each
heat of steel from which material is submitted for acceptance.

4.7.2 Test method. - Specimens shall be sectioned and polished to appro-
priate fineness by metallographic methods and suitably etched to reveal the grain
structure. The austenitic grain size shall be determined in accordance with
procedure B, C, or D, Method 311 of Fed. Test Method Std. No. 151.

4.8 Macrostructure. -

4.8.1 Sampling. - Two or more samples shall be selected to represent each
heat of steel from which material is submitted for acceptance.
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4.8.2 Preparation of specimens. - Deep-acid etch apecimens shall be cut fram
the ends of the bars selected as samples and shall represent the entire croas
section of the bar. The specimen shall measure 1/2 inch or more in the direction of
the axis of the bar. One of the facea of the specimen representing the cross
section shall be finished flat and smooth by a fine machine cut or by grinding.

The finished face of the apecimen shall be stched in an aqueous solution containing
50 percent hydrochloric acid by volume and maintained at a temperature of
approximately 71° C (160° F).

4.8.3 Test mesthod. - Specimens shall be examined by a metallographist to
determine compliance with 3.5 and 3.12.

f O Nonmmbiindonddam
4.7 LECATOUrigbicidon. -

4.9.1 Sampling. - If the inspector has reason to suspect that the decarburi-
zation limits specified herein may have been exceeded, samples shall be selected
for determination of the depth of decarburization.

4.9.2 Test method. - Depth of the zone of decarburization below & surface
shall be determined by examination of a metallographic specimen or specimens
representing the entire cross section of bars 1 inch or less in diameter or width.
With bars over 1 inch in diamster, the section shall exhibit not less than 1
linear inch of the original surface of the bar. This specimen shaell be polished,

atched with 5 pe ercant n.ital’ and axaminsd at 1m dlnm-fnw- maznification.

4.9.2.1 Meaguring depth of decarburization, - Decarburization depth may be
measured by making a micrchardness transverse at intervals of 0.001 inch on a
line perpendicular to the surface in question and noting the depth at which
successive hardness readings do not increass continuously.

4.10 Hardness of bars in physical conditions (€}, (D), and (E). -

4.10.1 Sampling. - At least 5 bars of each temper and size shall be tested to

ascertain conformance to the permissible hardness values. When a lot consists of
less than 5 bars, sach bar shall bs tested.

4.10.2 Test method. - Hardness testing shall conform to Method 242 or 243 of
Fed. Test Method Std. No. 151 to ensure compliance with 3.8.

4.11 Mechanical properties of condition (F) steel. -

4.11.1 One or more samples shall be selected from the lot.

4.11.2 Specimens. - Tensile test specimens shall conform to the round type
specimens of Method 211 of Fed. Test Method Std,No. 151. For bars up to 1-1/2

inches in di amater or fhinbnnan’ the axis of the teat s%r‘imnn shall coineide

with the central axis of the bar; 1-1/2 inch and over, the axis shall be located
midway between the center and surface of the bar. The axis of tensile test
specimens shall be parallel to the direction of rolling or drawing.
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4.11.3 Test method. - Tensile tests shall be performed in accordance with
Method 211 of Fed. Test Method Std. No. 151. Yield strength shall be determined

by the offset or extension-under-load methods.

4.12 Certified heats. - Lots of mill products from heats which have been
previously tested and found to comply with the chemical composition, hardenability,
macroetch and cleanliness requirements specified herein, need not be retested for
the above attributes.

4.13 Test reports. - Each shipment shall be accompanied by test reports
showing compliance with the requirements herein.

4.14 Rejection and retest. - If any specimen fails to conform to the
requirements of this specification, it shall be cause for rejection of the
material represented by the specimen subject to the retest provisions of Fed.
Test Method Std. No. 151, except that five specimens shall be selected for
retest.

5. PREPARATION FCR DELIVERY

5.1 Preservation, packaging, and packing. -

5.1.1 level A. - Materials shall be properly separated by size and condition
when prepared for delivery. Materials shall be preserved, packaged, and packed
in accordance with MIL~STD-163.

5.2 Marking of shipments., - Marking and labeling shall be in accordance with
MIL-STD-163.

6. NOTES

6.1 Intended use. - The material covered by this specification is intended
for use in the manufacture of aircraft parts and components. It may be welded.
The material is not recommended for very heavy sections. The hardenability and
weldability of this material are considered eguivalent to that of material con-

PR D L. MTT O Lfrro

forming to MIL~-5-6758.

6.2 Ordering data. - Procurement documents should specify:

(a) Title, number, and date of this specification.
(b) Size and shape.
{(c) Physical and surface conditions {(see 1.2).

(d) Exact lengths and length tolerances, if mill lengths are
not acceptable.

(e) Levels of packaging and packing desired (see section 5).
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6.2.1 When bars are intended for reforging purposes, it should be so stated.

6.2.2 When decarburization limits closer than those specified in 3.6 are
desired, these limite should be specified in the contract or purchase order.

Custodians: Preparing activity
Armmy - MR Air Force - 11

Navy = AS
Air Force - 11 Project No. 9510-0096

Reviewer activities:
Army - AV, WC
Navy = AS
Air Force - 11, 84

User activities:

Army - AT, MU
Navy - 05
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Form Approved Budget
SPECIFICATION ANALYSIS SHEET Bureau No. 119-RO0L

INSTRUCTLIONS

This sheet is to be filled out by personnel either Government or contractor, involved
in the use of the specification in procuremsnt of products for ultimate use by the Depart-
msnt of Defense. This sheet is provided for obtaining information on the use of this
specification which will insure that suitable products can be procured with a minimum
amount of delay and at the least cost. Comments and the return of thls form will be
appreciated. Fold on lines on reverse aide, staple in corner, and send to preparing
activity.

SPECIFICATIN 7 <_60S0n Steel, Chroms-Nicksl-Molyb. (8630), etc., Aircraft Quality

ORGANIZATION CITY AND STATE
CONTRACT NO. QUANTITY OF ITEMS PROCURED DOLLAR AMOUNT
$

MATERIAL PROCURED UNDER A
C_— Direct Governmant Contract ) Subcontract
1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS (R REQUIRED INTERPRETATI(N IN
PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE LEFICIENCIES.

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CCNSIDERED TOO RIGID.

3. 15 THE SPECIFICATION RESTRICTIVE?
YES  — IF "YES", IN WHAT WAY?

L. HEMARKS {Attach any pertinent data which may be of use in improving this specification.
iIf there are additional papers, attach to form and place both in an envelope addressed

to preparing activity.)

SUEMITIED BY (Printed or typed nams and activity) DATE

DD Form 1426



Downloaded from http://www.everyspec.com

FOLD
L o W iy e
FUOlAGE AND FRLIOD PALID
DEFENSE SUPPLY AGENCY
F1G

Commander, SEG
Attn: SEPS

Wright-Patterson AFB, Ohio LS5L33
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