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S April 1950

MILITARY SPECIFICATION

STEEL, CHRQME-NICKEL-}OLYBDENUM (8735)
BARS AND REFORGING STOCK (AIRGRAFT QUALITY)

This specification is mandatory for use by
all Departments and Agencies of the
Departnent of Defenss.

l. SCOPE

1.1 Scope.= This specification covers steel bars and reforging stock
of aircrgt quality.

1.2 Classification.~

l1.2.1 Physical condition.— liaterial shall be in one of the following physical
conditions, as spacified (see 6.2): ‘

(A) As forged
(B) As rolled
(C) Annealed

(D) Normalized

(E) Tempered )

(F) Hardened and tempered
1.2,2 Surface canditian.— Material shall be in one of the following physical
conditions, as specilied (see 6.2):

§13 Black as forged or rolled
2) Pickled or blast cleaned

(3) Rough turned

(L) Cold drawn

(5) Turned, ground, and polished
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2. APPLICABLE DOCUMENTS

2.1 The following docunents,of the issue in effect on date of invitation
for bids or request for propogal, form a part of this specification to the
extent specified herein:

SPECTFICATION

=2V a s A VAL SSSY

MIL~-I-6868 Inspection Process, Magnetic Particle

Federal
Fed. Test Method
Std.No. 151 Vetals; Test Methods
Fed. Std.No. 183 Contimuous Identification Marking of
Iron and Steel Products
Mild
MII~-STD-163 Steel Mi11 Products, Preparation for
Shimment and Storage
MIL-STD-L30 Macrograph Standards for Steel Bars,

(Copies of specifications,
by suppliers in connecti

[+
Ten alnd ad —.IGA £ anran "-‘q‘ nrosy

standards, dramgs and publications require

+
4
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H o

Other publications.— The following documents form a part of this
specification to the extent spec.iﬁed herein. Unleaa othedse mdlcated,
the is in effect on date of invitation for bids or request for mroposal,

L]
1 :

51 Tolsrances, Alloy Steel Bars
al Alrcraft Qualit:r Steel Cleanlineaa--

gy Py SN

lagnetic Particle Inspectiion Procedure

{agnstic Particls Inspection

o

s of; Aerospace Material Specifications hay be obtained from the
y of Autamotive Engineers, Inc., LBS Lexington Avenue, New Yark,

N——
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3. ERETUIRTIZNTS

3.1 liaterial =~ The steel shall be of aircraft quality., The material shall
be nagnetically inspected in accordance with the procedures of AliS 231,
and shall not exceed the mize and f requency rating limits indicated in the
paragraph entitled "Disposition" of ANS 2301 (see L.L).

2;12t Chemical camposition.— The chemical composition shall be as spacified
able I.

Table I, Chemical camposition
Tlement Analysis Check analysis tolerance A/
(percent) (percent)
Carbon C. 33 - 0. 38 +0,02
langane se 0.75 = 1.00 0,0l
Phosphorus 0.025 {max) +0, C05
Sulfur 0.025 (nax) + 0,005
Silicon 0.20 = 0,35 & 0,02
Nickel 0sli0 = 0.70 £ 0,03
uxfl‘:i“n.‘ii'l"‘n 0- ho - 0.6() * G. (73
Holybdernum 0.20 - 0,30 * 0,03
Copper 035 (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 & all not vary both sbove and below the
snecified range. For sizes over 100 square inches in cross-

sectional area, the check analysis shall be negotiated.

3.3 Eardencbility.— End-quench hardenability values for the steel in all

. - - —— =L ——— _ a o b s . _ -
srecifisd conditions shall be Rockwelil C-u5 ministom at 5/16 inch and

Rockwell C-35 minimun at 8/16 inch,

3.4 OCrain size.—The austenitic grain sige shall be predomim tely No. S
or firer, with grains as large as No. 3 permissible.

3.5 Macrostructure.- Visual examination of deep=-acid-etched reforging bars
in s=izes up to 36 square inches, inclusive, shall be equal to or better
than S-2, R-=l and C=2 of MIL-STD-430. Bars in sizes over 36 to 100 square
inches, inclusive, should be equal to or better than S-2, R~2 and C-3 of
MI L-STD-):30.

Ghde dd WA b I B
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3.
of
not greater than the following limits:

)

6 Decarburization.— Unless otherwise specified (see 6.2.2), the depth
£ deenrburization of »roducts in surface conditioms (2) and (L) shall be

Naninal dianteter or distance Maxdmum depth of
between opnosite faces (inches) decarburization (inches) 1/

Up to 0.375 incl. 0,010

Over 0.375 to 0.500 incl. 012

Over 0.500 to 0.625 incl. .ah

Over 0.625 to 1.000 inel. LOLT

Over 1.00 to 1.50 incl. 020

Over 1.50 to 2.00 incl. .025

Over 2.C0 to 2,50 incl. »030

Over 2.50 to 3.00 incil. 035

/ The value srecified as the naximum depth of decarburizationis the
of the camplete plus the partial decarburization.

- P Fapape LS PR YN

3,6.1 'hen determining the depth of decarburization, it is permissibls o
disregard local areas provided the decarburization of such areas does not
an

exceed the limits specified in 3.6 by more than 0.005 inch and the width is

ne [
0.065 inch or less

Vg W dubd -~

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

3.6.3 ‘Then material is intended for reforging purposes, the decarburization
1imits s~ecified herein sre waived.

3.7 Surface and physical condition.— Unless otherwise specified, bars

1-1/2 Inches or less in diameter or ’thicimess shall be furnished in
condition (C)(L), and bars over 1-1/2 inches in diameter or thiclmess shall
be furnished in condition {C) {(2).

2.8 Hardneas limits for condition (c) and (E) material.~
3,8.1 The hardness for material in physical conditions{C) and {E) shall
PRI T ) 91) whan irnishad in surface

230, P Qe e A2t =32

be not more than Brineil 225 (Rockwell C-2
conditions (1), (2), or (3).

3.8.2 The hardness for material in physical conditions (6) and (EZ shall
be not more than Brinell 2l1 (Rockwell C-23) when furnished in suriace

condition (L).

&
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s"ecl led, ; an uc s supp]ied in condltlon (F)
in sizes up to and including 1—1/2 inches in the least dimension shall be
as specified in table il.
Table IT. Mschanical propsriies of condition (F) steel
Yield strength at 0.2 percent Elongation | Reduction
offset or extemsion indicated in 2 inches| of area
Tensile - IXtension or L times
strength (min psi) under load dianetgr (min %)
f__ * 0\ mcms m (m p)
{(min psi) 2 inches
125,000 100,000 0. 007 17 gg

:F"-

! th mechanical properties
differing from those specified in table IT o when products in CGugitg:u (F)
are ardered in sizes larger than 1-1/2 inches in the least dimension, the
mechanical properties shall be as agreed upan between the supplier and the
purchaser.

3.11 Tolerances.— Toleraneea ahall conform to the limits of AMS 2251
e 4 AT
applicabls o Lot rolled or cold rolled, respectlvely, alloy steel bars.

3.12 ‘'orkmanship.— Material shall be sound, of uniform quality and
conditIon, Iree grcm pipes, and shall not contain laps, cracks, twists,

soans, or other defects detrimental to the fabrication or performance of
parts.

3.12.1 Cold drawn bars.— Cold drawn bars shall be free from scale or
surface ImperfectIons.  Drawing shall be accanplished after all heat-
treating operations have been completed; hmver, stress relieving may be
acconmplished after drawing.

L. QUALITY ASSURANCE PROVISIONS

L.l Responsibility for inspection.— Unless otherwvise specified in the
contract or murciaase order, the suvpllier is responsible for the performarnce
of all inspection requirements as specified herein. =Except as ctheridse
specified, the supnlier may utilize his om rncilities oar any commercial

M ahamad a ammmmd oV a & amncme o ends  maa = hlha el old
.Lauuxdvuxy ubbupuau.l.u %) \.ue wvel'luwub. uxu vuvsrumeuv JUJVIVED LIS LLgilv
such

to mrf'nm any of the 1n-mn+~lm- mat forth in the -pacific‘%tim whara
inspectims are deemed neceasary to assure supplies and services conform
to mrescribed requirements. g
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L,2 Juality conformance inspection.— All the exaninations and tests of
steel are clas;IﬁeH as quality conformance inspection, for which necessary
saanling techniques and methods of testing are specified in this section.

L.2.1 Inspection lot.~ An inspection lot shall consist of mill forms of
one heat, condition, and size presented for acceptancs at one time, and
vwhen heat treated, from the same process and the same batch.

4.3 Examination of rroduct.— Samples selected in accordance with table III
shall be exained for caapliance with surface condition, identification,
dinensional, and prevnaration for delivery requirements.

Table III. Sampling for examination of product

Lot size Sanple size Acceptance nunber
1 to 15 iuil 0
16 to 180 15 0
181 to 300 35 0
301 to 500 50 1
Over 500 75 2

L L lagnetic insp_gctim gg_litz.— Snecimens shall be selected
and rated in accordance wi e procedures of AMS 230l. Inspection
shall be in accordance with MII-I-6868 or AMS 26LO.

L. Chenical analysis-

L.S5.1 Szinling.— At least one sample shall be selected to represent
each heat of steel in accordance with Fed.Test ilethod Std.No. 151. The
sample shall consist of not leas than 2 ounces.

L.5.2.1 Location.— Samples for check chemical analysis shall be taken
varallel To the axis of the bar selected, at a point midway between the
center and surface, except that material less than 1-1/L inches thick
shall be sampled through the entire cross-section.

L.5.2 Analysis.— Chemical analysis shall be by wet chemical or spectro-
chemical an%ysis in accordance with method 111 or 112, respectively,

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

Lh.6 Hardenability.—

L.6.1 Samnling.—me or more samples shall be selected fram each heat of
steel fTom vhich material is presented for acceptance. Cast, forged, or

rolled sarrles are acceptable.
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L.6.2 Preparation of specimens.— Specinens for the end-quench=hardenability

test shall confern to method 711, Fed, Test Method Std.No. 151. The stesl
shall be n%malized arior to nachining the test specimen by heating to
1600°+ 25°T, holding at this temrerature for 1 hour and cooling in still

air.

Le6e3 Test method.~ End-quench-hardenability tests shall be conducted in
accordance with nethod 711 of Fed. Test Method Std.No. 151 to ensure -
campliance with 3.3. Snecimens shall be auktenitized at 1550® %25° F,

L.7 Grain size.—

L.7.1 Saanling.- One or more sammles shall be selected to remresent each
heat of steel from which naterial is submitted for acceptance.

L.7.2 Test metipd.— Specimens shall be sectioned and polished to appropriate
fineness oy netallographic methads and suitably etched to reveal the grain
structure. The austenitic grain size shall be determined in accordanoe
with procedure B, C, or D, method 311 of Fed.Test Method Std.No., 151.

Le8 Macrostructure.—

L.B8.1 Sampling.— Two or more samples shall be selected to remresent each
heat of steci %rm vhich naterial is submitted for acceptance.

L.8.2 Preparation of specimens.— Deep~acid etch gpecimens shall be cut
fran the ends of the bars selected as samples and shall represent the

entire cross-section of the bar. The specimen shall measure 1/2 inch or
nere in the direction of the axis of the bar, One of the faces of the
spacinen representing the cross-section shall be finished flat and smooth
by a fine machine cut or by grinding. The finished face of the specimen
shall be etched in an aqueous solution containing 50 percent
hydrochloric acid by volume and maintained at a bemperature of apmroximately

T1* C (160°F).

L.8.3 Test method.— Specimens shall be examined by a metallographist
to determine compliance with 3.5 and 3,12,

L9 Decarburization.—

Le9.1 Saanling.- If the inspector has reason to suspect that the
decarburization linits specified k rein may have been exceeded, samples
shall be selected for determination of the depth of decarburisation.

Le9.2 Test method~ Depth of the zone of decarburization below a surface
shall be cevermined by ezamination of a m tallographic specimen or specimens
renresenting the entire cross-section of bars 1 inch or less in diameter or
width, 1ith bars over 1 inch in diameter, the section shall exhibit not

loss than 1 linear inch of the original surface of the bar,

Le9.2.1 Moasurement of case depth.- Decarburisatiom depth be measured
be maidng a microhardness transvers. at intervals of 0,001 i:g: on a line
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perpendicular to the surface in question and noting ihe
cessive hardness readings do not vary from a mean by

of one Rockwgll "C" hardness unit.

L.10 Earcéness of bars in physical conditions (C) and (E).-

— ad celed ola mme
epull du I1LCI1 SUC=
e equivalent
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4.10,1 Sampling.— At least 5 bars of ead temper and size shall be tested
to ascerf'a'ﬁ conformance to the permissible hardness values. Vhen a lot
consists of less than 5 bars, each Lar shall be tested.

L.10.2 Test rmethod.— Hardness testing shall conform to method 242 or 243
of Fed, Tect I'=thod Std. No. 151 to ensure campliance with 3.8.

.11 Mechanical properties of condition (F) steel .-

L11.1 One or more samples & all be selected frum the lot.

L1.11.2 Snecinens.~ Tensile test specimens shall conform to the round type
specimens of rethod 211 of Fed.Test if~thod Std.No., 151. For bars up to
1~1/2 inches in diameter or thickness, the axis of the ted specimen shall
coincide twrith the central axis of the bar; 1-1/2 inches and over, the axis
shall be located miduay betueen the center and the surface of the bar.

The axis of tensile test specimens shall be parallel to the direction of
rolling or drawing.

Le1le3 Test method.- Tensile tests shall be performed in accordance with
nathod 2T of red.Test llethod Std, No. 151, Yield strength shall be
determined by the offset or extension-under-load methods.

L.12 Certified heats.— Heats that have been tested and found to camply

wvith the specilled reguirements s all be considered acceptable,

Lel2,1 Test reports.- Each shipment from certified heats shall be accompanied
by test reports, in duplicate, showing compliance with requirements for chem=-
ical and grain size, hardenability, macroetch, mechanical properties and clean-
liness, as applicable, including F/S ratings.

4413 Rejection and retest.- If any specimen fails to conform to the re-
quirements of this specification, it shall be cause for rejection of the
material represented by this specimen, subject to the retest provisions of
Fed, Test Method Std. No. 151, except that five test specimens shall be
selected for retest.

5.1 Preservation, vackaging, and packing -

5.1.1 Level A.— Materials shall be vroperly separated by size and
condition when prepared for delivery. Materials shall be preserved, packap d,
and packed in accordance with MIL-STD-163.

ey
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> 5.1,2 level C.- MHaterials shall be prepared for delivery in accordance
wvith the manulacturer's commerwial practice.

5.2 Ifar¥ing of shipments.— tlarking and labeling shall be in accordance
"tith I&LFD AE‘IGBQ

6. NOTES

S.1 Intended use.— The material covered by this specification is intended
for general use in the manufacture of various aircraft parts,

€e2 Crdering data.— Procurement documents should specify:

(a) Title, number, and date of this specificatian.
(b) Size and shape.
(c) Physical and @ rface 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).
6.2.1 'hen bars are intended for reforging purposes, it shall be so stated.

6.2.2 Vhen decarburization limits closer than those specified in 3.6
are desired, these limits should be specified in the contract or purchase

ordar.

Custodians: Preparing activity
Air Force - (11) Ar Farce -(11)
Havy - AS -

Ay - IR Project No. 9510-0092

Review activities:
Air Force ~-(11),(69)
Navy = AS
Army - IR, MI

User activities:
Army - AV, MU

Navy - 08
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SPECIFICATION ANALYSIS SHEET ;,’:‘.:"’ﬁﬁﬁf‘“‘“
INSTRUCTIQNS
This sheet is to be filled out by personnel either Government or contractor, involved

LVAd__a

in the use of the specification in procurement of products for ultimate use by the Depart-
ment of Defense. This sheet is provided for obtaining information on the use of this
Specification which will insure that suitable products can be procvured with a minimm
amount of delay and at the least cost. Comuents and the return of this form will be
appreciated. Fold on lines on reverse side, etaple in corner, and send to preparing

activity.
SPECIFICATION
MI1-G-60984 Steel, Chrome-Nickel- lblyb. (8735),etc., AC Quality
ORGANIZATION [ CITY AND STATE
CONTRACT NO. QUANTITY OF ITEMS PROC DOLLAR AMOUNT
$
HATERIAL PROCURED UNDER A —

€ Direct Government Contract T—J Subcontract
1. HAS ANY PART OF THE SPECIF ICATION CREATED PRORLEMS OR REQUIRED INTERFPRETATION IN
PROCUREMENT USE?
A. GIVE PARAGRAPH NUMEER AND WORDING

3

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. 1S THE SPECIFICATION RESTRICTIVES
CIYES CINo IF "YES" IN WHAT WAY?

4. REMARKS (Attach any pertinent dats whioh may be of use in improving tnis specifica-
tion. If there are additional papers, attach to form and place both in an anvelope
addressed to preparing activity.)

“SUBMITTED BY (Printed or typed name and activity) DATE

DD Form 1.24

o ddmpin
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FOLD
TOSTIOE IND PEES TKID
DEFENSE SUPPLY AGENCY
LEFENSE SUPFLY AGENCT

CFFICIAL BUSLIESS

Attn: SEPS
Wright-Patterson AFB, Ohio L5433
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