
ML-S-43A
S1JULY 19S1

SUPESSEDIIJG
JAN-S-43
29 April 19U

MILITARY SPECWICATION

STEELBARS FOR PROJECTILE

Thu rpeciffcdimi WM approwd .3v tb Department of Lb Armv, tti New, md
t% A+ Fc.rw for we of procurement Ierv&a of tb reqwetive DeP&tmmIti.

1.SCOPE \

1.1 This specification covers steelin the
form of cold-drawn and strew-relieved carbon
steel bars intended for the manufacttq of
projectiles not larger” than 2 incbw in”di.
ameter, by machining in screw machines.

..

2. APPLICABLE SPECIFICATIONS,’
STANDARDS, DRAWINGS, AND ‘PthlLl-
CA’PIONS

2.1 The followingspecifimtionsaridpub
lication,”of the issu”e in effect on date of in.
w“tation for bids, form a part of this specifi-
cation:

SPECIFICATIONS

FEOER4L

QQ-M-161—M@AIs; General Specifi$-
tion for Inspection of. i!

u. s.A3hfY
,i

-1
100-2 -Standtid Specification for

Marking Shipments by Contrait&a.

NAVY DEPARTMENT

General Specifications for Im@ction of
Material, including Appendix II,
MeWS, part A, Dednitiona and Teste.

PUBLICATIONS

BUSEAUOF SUPPLIES ANn ACCOUNTS
Navy Shipment Marking Handbook.

(Cqies of specification%,.&.andam3s,and drawings
requiri~~: ~ntraete~n connectionwithspscific
prci%ement‘@mtio& ~oildk obtainsd,fromthe
procuringigsrify”Orasqirectedby tbecontracting
05cer.)

3. kEQ~EM13NT5

3.1 Materisl.-The raw materiak used shall
be such se to produce steel bars to comply
with this specification.

3.2 Manufacture.

3.2.1 Unless otherwise specked (see 6.1),
the steel shall be manufactured by the bagic
open hearth or electric furnace process.

3.?..2 SutYicieht discard shall be taken from
each in~ot to remove top and bottom un-
soundness. I

3.2.3 Bars shall be cold drawn from hot ‘
rolled bars which may be annealed or normal-
i!ied when necessary to meet specified me-
chanical requirements. After cold drawing, aU
bars shall be stress-relieved at the tempera-
ture and for the time required to produce the
desired mechanical properties.

3.2.4 Bars shall be free from pipe, exces- ,1
sive perosity, excessive metallic inclusions,
and other manufacturing defects which make
the material unsuitable for the intended pur-
pose.

I
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,.. . TABLS L-Chemical reqa&waunts.

“ .-----v . .. . . . .,.:

Phomhoras
Carboi lda.ganeea Sulphur Sikon

Perc6n$ ; p;i~:~~ i: .. ~ ., “p=* ,,? P@omt Penal:

0.26-0.401 1.15-1.66 0.040 0.08-0.18 0.10-o.z@
.... -,j-.-r.-... !.

,. .,,iij!,,J. ....
1Carbonmay k ‘sp&i5edto any 0.10ps;csnt 2The raugsforsiliconshall applyto steelfor

mm bem~n theselimitsesagmad uponbstw~ S0 mm. highexplosiveand incendiary bodies only.
the contrsc+r apa the purchasinge.g:ncy.,.-,.-.,..’,: ~ ~~~., -.. ..:”,~ ~~ ‘:;’,.,,,.. . ., .:.! .,,.:,... ,:,:~v ,1::.. . ;... ... ,.,,....,

““ “T’A&s 11.—Pe%i&ble variutiona in chemical composition.

+ +& ~&/~+.,’$OW,..’,@q ~ <U;*X !:.O*+.

.#~., ,.:,;errt~-@@nt i.:.,,.l?arcelt

“<-“’;’+’”’‘.””’O.oz

!..,,,..................... ..!..“....:

3+ Chemical. ,.- ,<,<,.,=;\:!,t!,..;[,,,.t!.5,.,’ ‘~hr@ot be Iess,thanttheor@eqe@,@iarneterby............ .. .“,<:.:,::’.,,!l...:$=.34: ,, .’-.,-.,~--
,.-,~?.,;;[..-.X(:@ ~::~~:!ji~;~ ,~fi,rn~~it~” 0.004.;\nch...or~ordered@wneters

3.i.I”tie ladle“rinalysls.of,.each,heat.shaU-‘..uPb‘ 1 ici~l‘iricJusive,‘~d_O.006.,@chfor
.f~.:,f”’s..::!:-:..,z:=~,,,

meet the chemical reqmrementa shown in ordered diameters over 1 to 2 inches. in-
tabIe L The chemical c:rnp~aiimro$ bars, ~+i ~ c@ivez.:j,.}~&.,fi;:,~,.i~, ?<, “‘,’...: t,fi:,~. ....,.j.:vc o.,.,.
determined by Govemment’’clreck %nalysw,. ,:,, ,~l:zfi , VJ.21:: ..:,: i F-:\i;:.. $:>’,>r’jai f:l:?z~
shaU meet the chemical requ,hemeqts. shoti’1.. ” ..3.5.2 ti&ofrrowti:-OU&of~ronnd.of .’cold.,., .,:,..,, , :.,.., . . .. ~- -,
in table.1; within” the “pd~iiis~,b!et vaH$ione drawn bars shall be withh the tolerfice for
ehown :fi table IIi provided’that’ in %“echhsat diameter.
of steel, the .pei-cehtdge’ of) a~~ieliimen~ ‘shaU

~, ....$W.,;>:..,;.~ ;p.:,< ,..7....,....J.L- .. --. ... .:.,

not vary both above and below the range
sho~ b ,table I- ,:.:,ii, y, +;;.;t ii~: ~,:;~,

3.5.9 Length.-Cold dravnrj b.ars.,:shall be
. . . furnished in lengths,. tolerances @r length,

,.,,-. ,.v..,,:!im ‘.~?..; .... .,. . :.:.?>.;!i #:.!.tc? -j,,:;~fid ;Mth, the:pe.~8gible,p:0&~~n:’ ;f Shofi
3.3.2 A ladle analyeie of eachlitit:of%,eel’l~ , lengths agre6d up&%6ti+&ri the purchasing

shall be fm”ehed by the “contractor showing.’ agency and the contractor:: ~i,, ~:
., ~the,, percen@ge., of c+r~,n; .,mangari@Se; phoa- ~

~, phorus, ;gplph~07~d,t@icon.:. :.,d :,-:~t;: i,!] .:@~i#”~A~2w&&, jo;’ ~hin&g._~e die

,...:,..,, ~,.,:,.. ,>, .,..:.,<:<r,.w:ifi f,c:+,.. ~:,.,;..; ,k,ameti@o$tFe ~old ~~~ .,’bar etock ~ha,, be
3.4 Machtical prop@ies+t.r&9sr elieved,. ..:,

wjd dya~, bar,?: ,6h@...rneetjthe srnechaxiical TASLS HI.-M’&%&al properties.
props-ti~ ,ahown,.in.i ,table:I~;”:except, that, i,, ,c.a,J,,,,:, ,: - :.], ,.. > ... .. .wheri” authoi~ed by, .the.,pwcbasing. age”ncy, ,, ~~~~’

,< ‘J’,. $-’~’~$:’-” Elongation
themaximum tengilestrengthmay be raised:~’‘..,:’. “’ >:;;Tensile Yisld
or waived.

in.4X
.~~::‘Di&.$&?””-ntiengtb

,,“1..:,.{:!;.~!r.
stren@h diameter

<f w :.. ‘:.!: maximum minkarn minimum

2.s h*o*;*e*,+:$’~’”’~’; : ?“ ‘“’ . — —
.. . .. . .. . ,!.,,,: :,,. ?

,. Inches P.a.i P.8.L Peroen4

-.;:-,,: ‘.:”-.s~w ::~-
, ,!$,:,; ,;”.,,-..,.i

:‘ .%5.1~?ri;~ti~q”old’ iirawriIk&g gq,+! be 1.26,andsmaller,:118,000 7ii;o@l 16

not largerthan the ordered diameter,and 0v&”i3k”6z‘- 11s,000 70,000 16
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such as to permit the removal from the sur-
face during the machining operation a mini-
mum of 0.026 and 0.030 inch from bare for
20 and 40 rn&. projectile bodie?, respectively.

3.6 Magnetic teat for cracks and s~—
When tested magnetically in accordance with
4.7, cold-drawn bars shall show no evidence
of seams or cracks O.O2Oinch or grester in
depth.

3.7 Compression set and soundness for
steel for 20 mm. K!gh explosive and incendiary
bodies.

t

3.7.1 When specified in the contract o;
order, atress relieved cold drawn bars for 20
ram. h]gh explosive and incendiary bodies
shall be, subjected to the compression’ k
specifidin 4.5.

.. .

3.7.2 Steel intended for the manufacture of”
20 mm. high explosive and incendiary bodies, ]
whfle @ billet form, shell be tasted for
soundness in accordance with 4.6.

3.8 Workmanship.-(l-dd drawn bars shall
have a smooth surface, and shall be straight
and uniform in quality and condition within
the limits of selective mili practices, and shall
he free from aaeme, cracks, hot rolling aeale,
and other defects which, due to their nature,
degree, or extent, prevent the use of tbe ma-
terird for the purpose intendql. .)

.;,

4. SAMPLING, LNSPEC1’ION,AND T&
PROCEDURE

4.1 Inspection procedure.-For Naval Pur-
cheeee, the general inspection procedure
shall be in accordance with General Speeiti-
cations for Inspection of Material, including
Appendix II, Met@e Paqt A, Definitions and
Tests.

4.2 Lot.-Urdms otherwise specified, (see
6.1), a lot shall consist of all co~d drawn bare
of the same diameter from the same heat

and same stress relief furnace charge; @
cases where continuous type stress” relief’ ‘ ‘- -
furnaces are used, slot shall “consist of all
cold drawn bars of the same diainetsr from
the same heat, stress relieved in the same run
of the continuous type stress relief furnace.

4,3 %rnplw for chemical anelysia.-’l%o
samples for Geyerqment chemical analysis
shall be obtained by the inspector from each
heat. The samples shrdl be taken from hot
rolled material before cold drawing. One
sample shall be taken from the top end of
the top bloom or billet of the tiret usable
ingot, Wd one sample from the hqttom end
of ,~hetl@~m .bl~ ,or billet of the last
usable” in~..o~ tile ~eit. Driltinga shall be
taken at a point midway betiveen the center
and the lat~el surface of the bhmm or billet
by drilling paraltel to the longitudinal axis.
The diameter of the drill shall ~ ~ inch.
Es@ sample shall m,ntein not lees than 2
ounces of drillinge.

4.4 Tension tes~

4.4.1 Tension test samples.

-4.4.1.1 Stre88 relief c?uirges Consisting of

batches.—From each 10,000 pounds, or frac-
tion thereof, of cold drawn bare from the
same lot, the inspector shall select one bar
for tenfion tests from each end of the stress
relief furnace charge when bars are arranged
side by side. A third bar sha~ be selecti
from the middJe when two st@e of bsra

.sre charged end-to-end.

4.4.1.2 Continuous atrese relief furnnce
chargeq.-when continuous type stress relief
furnaces are ueed for cold drawn bars 1 fnch
and under in diameter one bar fortension
teats shall be taken for each 500 bare, or fia~
tion thereof, in a lot, except that not more
than 20 hers shall he selected to repreeent
the lot. For bars over 1 inch in diameter,
stress relieved in Continuou%type f~,
one bar for tension tests shalt be taken for
each 250 bara, or fraction thereof,in a IoL

a
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except that not more than 10 bars shall be
selected to represent the lot.

4.4.2 Tension test epeoimerw.-Teneion test
specimene shall be bars in full section, or
bars machined to conform to type I, of Speci-
ficdion QQ-M-151.

4.4.3 Terwim test methode.-Teneion tests
ehalt be conducted in accordance with SP@-
fieation QQ-M-151. Yield strength shaU be
determined by the divider method.

4.5 Compre=ion tests for steel intended
for w in 20 mm. high explosive &d incen-
diary bediea.

t
4.5.1 When spacitied, compression tests.—

shall be made of the cold drawn bars, after
etress relieving, one compreeeion teat being
made for each tensile teet specified in 4.4.1.
The number of compression tests may be re-
duced at the discretion of the purchasing
agency.

4.5.2 Compression test specimens shall be
0.8 & 0.010 inch long and of the full mose
eection of the bar, or they may be turned
or ground to a diameter of 0.’798 inch (area
of s~lon 0.6 sq. inch). The end faces shall
be ground smooth, flat, parallel, and normal
to the axis of the bar. A conditioning load of’\
11,200 p.s.i. shalt be applied to the end faces’~
and removed. The length of the test pi~e
shalt then he measured and the measure- f
ment recorded to 0.0001 inch.

4.5.3 A proof load of 71,680 p.s.i. eball be
applied and held for 10 seconds. The piece
will be considered to have failed if a set
greeter than 0.0020 inch is found on meas-
urement after removal of the proof load.

4.6 Internsf eemrdrw= teats for steel bil-
lets intended for 20 mm. high explosive and
incendiary bodies.

4.6.1 The billets from each heat intended
for 20 mm. high exploeive and incendiary
bodies shalt be provided with distinguishing
markings as required for the performance of
inspection specified herein.

4.6.2 The top of the top bitSet and the
bottom of the bottom billet frem the first
usable ingot, middle ingot and lest usable
ingot of each heat intended for 20 mm. high
exploeive and incendiary projectile bodies
shall be tested for internal soundness. In ad-
dition, the top of the top billet from every
intermediate ingot shall be tested and, where
necessary, cut back and tested until sound
metalis rka&h# ~~~~, bottom ref em to
the position of <the’ rne~ in the ingot se
poured.

4.6.3 No bitlet will be accepted for use in
the manufacture of 20 mm. high explosive
And incendiary pmjectite bodies unless a test
made from its top end or from a billet above
it in the ingot is eound. In the event of failure
because of unsoundness of any of the bottom
teste of 4.6.2, all bottom billets ehrdl be tested
and, where necessary, cut back and retested
until eound metal ie reached.

4.6.4 Souwdnee$ inspectionmethods.

4.6.4.1 13iUets.-Specimene for macroscopic
examination shall consist of transverse elites
not less than ~4 inch thick representing the
~hole wow-section of the bfllet. At least one
surface shalt be machined or ground to a
high surface tinish. At the option of the
contractor, an abrasive cut-off wheel may be
used to remove the specimens, in which case
no further surface preparation shall be re-
quired. The specimens shefl be cleaned free
from cutting fluid and then etched for 15 to
20 minutes iri a solution of 50 parts hydro-
chloric acid and 50 parts water by volume,
maintained at a temperature of 150 to 160” F.
Billets shall be considered unsound when their
representative specimens show any discon-
tinuity in exceee of standards furnished or
apprOved by the purchasing agency.

4
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4.6.4.2 Bar8.—In the ‘event it is desired to
manufacture 20 mm. high explosive or in-
cendiary projectile bodies from steel not

“inspected or not passed as acceptable on in-
spection in billet form, each end of each bar
shall be inspected es specified in 4.6.4.1, or
by the fracture test. The fracture test shall
expose a’ clean surface of the entire cross.
sectional area of the bar. The fracture to
he examined shall be approximately perpen-
dicular to the axis of the bar, reasonably
smooth and regular, free from “pipe, flak~,
and other internal defects which may be in-
jurious in processing the material into shell
bodies. k

4.7 Magnetic test.v.-Magnetic teats for re-
vealing seams in cold drawn hara sh~ be
made by a method approved by the purchas-
ing agency.

..

4.8 Rejection end retests. 1

4.8.1 Rejection.-If a test specimen fails
to meet any of the requirements, of this
specification, the lot represented by the speci-
men shall be rejected. If failure is due to im-
proper heatitreatment, the contractor may
rs-heat and resubmit the lot for inspection.
Ordy one such m-heat treatment shell be
allowed.

,.

4.8.2 Retests.-Retests shall be permit&d
in accordance with Specification QQ–M–15\.

9

5. PREPARATION FOR DELIVERY

5.1 Presenation.-Cold-drawn steel bars
ehall be coated with oil, or other corrosion
preventive, before ehipment.

5.2 Packing.

5.2.1 All colddrawn bars shall be sepa-
rated by nominal size when loaded for ship-
ment.

6.2.2 Colddrawn bars shall be packed and
loaded as epecitisd.

. 5.2.3 Loading and packing shall be such
as to insure acceptance by common or other
carrier for safe transportation to the point of
delivery at the lowest rate,

5.3 Marking.

5.3.1 For carload shipments, marking in-
formation shall be contained in the bills of
lading. and in the Government inspector’s
report.

,. t ?-+ - -.’+4 .
5.3.2 Fdr--bafi %hfi@d boxed or bundled,

shipping containers ‘(shall be ‘marked, or
tagged, with the name cd the material, quan-
tity, lot number, and the contract or order
number.

5.3.3 For bars shipped loose in less than
carload shipments, each bar shall he stamped
or tagged with tbe lot number and the con-
tract order number.

5.3.4 Shipping contekmrs or units contain-
ing cold drawn bars for 20 mm. high explosive
and incendkwy bodies shall be so identified.

5.3.5 In addition to any epscial marking
required by the contract or order, and by
6.3.2, 6.3.3, and 5.3.4, the provisions of Speci-
fication 10L2 for Army purchases, and the
Navy Shipment Msrking Handbook for Navy
purchases, shall apply whenever applicable

6. NOTES

6.1 Ordering data.— The purchasing
agency shouldspecifythetitle,number, and
date of thisspecification,and the sizeand

quantitY of cold drawn bars; and shOuld
exerciseany optioncontainedherein (see
3.2.1,note 1 of Table I, S.6.3,3.7.1,4:2,
4.5.1and 5.2.2).Attentionieinvitedto the
factthat suitablestandardsfor macro-etch
examinationof billetsshouldhe furnished
(see4.6.4.1).
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NoIice.-Wben (kwement drawings, specifim.
tions, or other dnta are used for any purposeother
thaninconnectionwith“edefinitelyrelatedGovern.’
mentprocurementoperation,theUnitedStitesGov.
emment,therebyincmn no responsibilitynor’any
obligationwhatsoever;andthefactthattheGovern-
ment may haveformulated,furnished, or in any
way impplied tbe said drawings, specifxations, or
other data is not to be regarded by impficdtion or
otherwise m i“ any manner licensing the holder or
any other person cm corporation, Or conveying any

rights O>pe~isrkm to manufact~, ,w, :r :el] .anY.
(

patented invention that may in any way be related
thereto. --’- “- --

—.

Cmtdiana :
Army--Ordnance Corp8
Na~—-BureauofOrdnanca
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