Downloaded from http://www.everyspec.com

M L- E- 23765B( SH)
22 August 1985

SUPERSEDI NG
M L- E- 23765A( SHI PS)

10 May 1973
(See 6.6)

M LI TARY SPECI FI CATI ON

ELECTRCDES AND RODS - VELDI NG BARE, SOLID
AND ALLOYED CORED, GENERAL SPECI FI CATI ON FOR

This specification is approved for use by the Naval Sea Systems Command,
Departnent of the Navy, and is available for use by all Departnents and
Agenci es of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for solid
bare and all oyed cored wel ding el ectrode and cut-length rods made from carbon
steel, low alloy steel, chrom umnickel steel, nickel base and copper base
al loys, alumnum and alum num alloys designed for use with the gas metal -arc
(GW), gas tungsten-arc (GTA), and the submerged-arc wel ding (SAW processes,
as applicable.

1.2 Cassificatication, Electrodes and rods shall be furnished in the forns .
and sizes, specified in 1.2.1 and 1.2.2, and in the type specified in the
applicable detail specification (see 6.2.1). Alloy cored el ectrodes for sub-
merged arc wel ding shall be designated by a "C' suffix to the ML type designa-
tion for the bare solid electrodes in the applicable detail specification.

1.2.1 Fornms. Electrodes and rods shall be furnished in the follow ng
forms:

Form 3a - Electrode on small spool (4-inch flange)

Form 3b - Electrode on large spool (12-inch flange)

Form 3c - Electrode wound on coils with support

Form 3d - Electrode wound in coils (65 pounds and under)
Form 3e - Electrode wound in coils (over 65 pounds)
Form4 - Electrode wound in drums

Form6 - Cut-length rods in containers

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:

Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362-5101 by using ;hc self-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter.

FSC 3439
DI STRI BUTI ON_STATEMENT A Approved for public release; distribution unlimted
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1.2.2 Sizes. FElectrodes and rods shall be furnished in the sizes specified
intable I.
TABLE |I. Dianeter sizes.

Form Diameter sizes (inch)

3a 0.020, .025, .030, .035, .045

b 0.020, .025, .030, .035, .045, .052, 1/16, S/64, 3/32, 1/8
3c, 3d, 3e
and 4 0.030, 0.035, .045, .052, 1/16, S/64, 3/32, 1/8, S/32, 3/16, 7/32, 1/4

~ n NN nNn N1 NnLE ng9 1t /14 LYV YA 2a/17 1/0 /11 2a/1 2/ 1 /1

v VeUJIU,y VeVUJIJ, eUNJ, eVUJLy A4/iU,y JjUS, J/jI&, 1/Q, JI/I&y I/10, 71[IL, )4

2. APPLI CABLE DOCUMENTS

2.1 CGovernnent docunents.

2.1.1 Specifications and standards.

Unl ess ot herwi se specified, the

followi ng specifications and standards of the issue listed in that issue of the
Departnent of Defense Index of Specifications and Standards (DoDl SS) specified
in the solicitation forma part of this specification to the extent specified

her ei n.

SPECI FI CATI ONS

FEDERAL
PPP- B- 566 Boxes, Fol ding, Paperboard.
PPP- B- 636 Boxes, Shipping, Fiberboard.
PPP- B- 676 Boxes, Setup.
PPP- B- 1055 Barrier Material, Waterproofed,
M LI TARY
M L- W 10430 Vel ding Rods and El ectrodes;

M L- E- 23765/ 1 El ectrodes and Rods - Wl ding,

and Low Alloy Steel.

M L-E-23765/2 - Electrodes and Rods - Velding,
Al'l oyed Cored, Low Alloy Steel.

M L- E-23765/3 - Electrodes, \Welding, Bare,
Al'l oy.

M L-1I-45208 I nspection System Requirements.

STANDARDS
FEDERAL
FED- STD- 151 Metal s; Test Methods.

Fl exi bl e.

Packagi ng of .
Solid, MId

Copper and Copper
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M LI TARY
M L-STD-105 - Sanpling Procedures and Tables for Inspection
by Attributes.
M L- STD- 129 - Marking for Shipment and Storage.
M L- STD- 271 - Nondestructive Testing Requirements for Metals.

2.1.2 Governnent document and publication. The follow ng Government
document and publication forna a part of this specification to the extent
specified herein.

DEPARTMENT OF LABOR

Code of Federal Regulations, Title 29
Part 1910 - Cccupational Safety and Heal th Standards

(Application for copies should be addressed to the Superintendent of
Documents, U.S. Government Printing O fice, Washington, DC 20402.)

PUBLI CATI ON

NAVAL SEA SYSTEMS COMMAND ( NAVSEA)

0900- LP-003-9000 - Radi ographic Standards for Production and
Repair Vel ds.

(Copi es of specifications, standards, and publications required by
contractors in connection with specific acquisition functions should be obtained
fromthe contracting activity or as directed by the contracting officer.)

2.2 Oher publications. The follow ng docunments forma part of this
specification to the extent specified herein. The issues of the documents
whi ch are indicated as DOD adopted shall be the issue listed in the current

DoDI SS and the suppl ement thereto, if applicable.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
E 29 - Standard Reconmended Practice for Indicating Wich
Pl aces of Figures are to be Considered Significant
in Specified Limting Values. (DoD adopted)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadel phia, PA 191030,

AMERI CAN VEELDI NG SCCI ETY ( AWB)
A3.0 - Welding Ternms and Definitions. (DoD adopted)
B4.0 - Standard Methods for Mechanical Testing of Wlds.
(DoD adopt ed)
z49.1 - Safety in Mlding and Cutting.

(Application for copies-should be addressed to the American Wl ding Society,
Inc., 550 NWLeJeune Road, P.O Box 351040, Mam, FL 33135.)
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON ( NEMA)
Ew 1l - Electric Arc-Wlding Apparatus. (DoD adopt ed)

(Application for copies should be addressed to National Electrica
Manuf acturers Association, 2101 L Street, NW Wshington, DC 20037.)

NATI ONAL MOTOR FREI GHT TRAFFI C ASSOCI ATION, | NC., AGENT
Nat i onal Mdtor Freight Cassification

(Application for copies shoul d be addressed to the National Mtor Freight
Traffic Association, Inc., ATA TRAFFIC Dept., 1616 “P" Street, NW Washington
DC 20036.)

UNI FORM CLASSI FI CATI ON COWM TTEE AGENT
Uniform Freight Cassification Ratings, Rules and Regul ations

(Application for copies should be addressed to the Uniform d assification
Conmittee Agent, Tariff Publication Oficer, Room 1106, 222 South R verside
Plaza, Chicago, IL 60606.)

(I'ndustry association specifications and standards are generally avail able
for reference from libraries. They are also distributed among technical groups
and using Federal agencies. )

2.3 Oder of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this specifica-
tion shall take precedence.

3. REQU REMENTS

3.1 Specification sheets. The individual itemrequirenents shall be as
specified herein and in accordance with the applicable specification sheet. In
the event of any conflict between requirements of this specification and the
specification sheet, the latter shall govern.

3.2 Qualification. The electrodes and rods furnished in accordance with
M L- E-23765/1 and M L-E-23765/2 shall be products which are qualified for
listing on the applicable qualified products lists at the time set for opening
of bids (see 4.3 and 6.3).

3.3 First article. \Wen specified (see 6.2.1), a sanple of one set of
copper alloy electrodes and cut-length rods in accordance with ML-E-23765/3
shal | be subjected to first article inspection (see 4.4 and 6.4).

3.4 Recovered naterials. Unless otherwi se specified herein, all naterial
incorporated in the products covered by this specification shall be new and may
be fabricated using materials produced fromrecovered naterials to the maximm
extent practicable wthout jeopardizing the intended use. The term “recovered
material s” neans materials which have been collected or recovered fromsolid
wast e and reprocessed to become a source of raw materials, as opposed to virgin
raw materials. None of the above shall be interpreted to nmean that the use of

sed or rebuilt products is allowed under this specification unless otherw se
specifically specified.
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3.5 General requirenents.

3.5.1 Finish. Electrodes and rods shall have snmoothly finished surfaces,
free fromslivers, depressions, scratches (excluding seans for alloyed cored
el ectrodes), and scale or foreign matter that woul d adversely affect the welding
characteristics, operation of the equipnment, or properties of the deposited netal

3.5.2 Chemical conposition. The chemical conposition of bare el ectrodes
(wire form and rods or weld netal deposited by alloyed cored el ectrodes shal
be as specified in the detail specification

3.5.3 Mechanical properties. The deposited weld netal shall exhibit
mechani cal properties specified in the detail specification

3.5.4 Soundness. Radi ographs of groove welds shall show that the welds

conformto class 1 production weld requirenents in accordance with NAVSEA
0900- LP- 003- 9000.

3.5.5 Alloy identity. Each end of rod, strip or wire to be spliced during
processing shall be sanpled for alloy identity (see 4.7.5), except when splicing
is done to repair a wire break without removing the wire fromthe process line.
The sanple shall be tested for alloy identity prior to shipnent of the lot.

3.5.5.1 Both ends of each coil, drawn to finish size, shall be tested for
alloy identity (see 4.7.5) before rew nding, spooling, or straightening and
cutting into rods or electrodes

3.5.5.2 Wen specified (see 6.2.1), each electrode or rod shall be tested
for alloy identity in accordance with 4.7.5 after final marking. ldentification

of each spool, coil or container of electrodes tested after final marking and
meeting the acceptance criteria of 4.7.5 shall include the words "Alloy tested”

3.6 Spooled and coiled el ectrodes.

3.6.1 Tolerance (dianeter size). Dianeter of electrode shall not vary
fromthe nomnal dianeter by nmore than the |Imts specified In table Il

TABLE I'l. Dinensional tolerances.
Nominal diameter Tolerance
(1nch) (inch)
0.045 and smaller Plus or minus 0.001
Larger than 0.045 Plus or minus 0.002

3.6.2 Wnding. Each spool, coil and drum shall be wound of one continuous
l ength of electrode nmade froma single lot of metal, as specified in the detai
specification. The winding shall avoid produci ng kinks, waves, or sharp bends
and shall be free to unwind without restriction. The starting end of spool ed and
coiled electrode shall be firnly fastened so that it is readily visible to the
wel der or welding operator and both ends of the electrode shall be accessible for
i nspection purposes.
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Spool s and coils shal

wei ghts specified in the applicable el ectrode specification.

3.6.4 Cast and heli x.

shal |

be furnished in

The cast and helix of spooled and coiled el ectrodes

be such as to have inparted to the electrode a curvature such that a speci-

men sufficient in length to formone |oop when cut therefromand placed on a flat

surface shal

forman unrestrained circle within dianetrica

limts specified in

table I11.
TABLE II11. Cast and helix requirements
Bare solid electrode Alloyed cored electrode
Electrode form Cast (inches) Helix (inches)l/ Cast Helix
(minimum) | (maximum) (maximum)

3a 6 9 1/2
3b (0.030 and 12 30 — 4/ 4/
smaller)
3b (0.035 and 15 36 1-1/2
larger)
3c, 3d, 3e, 4 2/ 3/ 2

1{ Vertica
/ Not less than the origina

3/ Not greater than 2.5 times original
4/ Al | oyed cored el ectrodes shall be suitable for uniform uninterrupted feeding

on automatic and sem autonmatic wel di ng equi pnent.

separation between overlapped ends.
i nsi de coi

di anet er.
i nsi de coi

di anet er.

3.6.5 Spool and coil dinensions.
3.6.5.1 Form3a. Spools used for form 3a el ectrode shal
figure 1 and the notes thereto.
3.6.5.2 Form3b. Spools used for form 3b el ectrode shal
figure 2 and the notes thereto.
3.6.5.3 Fornms 3c, 3d and 3e. Coil dinensions shal
table IV.
TABLE IV. Coil dinensions and accessories.
Outside
Width diameter Inside
(maximum) (maximum) diameter
Form (inches) (inches) (inches)
3 3 17 12 + 1/4
d 4=5/8 17 12 + 1/4
Je S 31-1/2 22-1/2 winimum

be as shown on

be as shown on

be as specified in
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3.6.6 ldentification.

3.6.6.1 Forms 3a and 3b. The specification nunber, ML-type, size, date
of processing and | ot control number shall appear on the flange of the spool so
as to be visible when the spool is positioned on the machine for welding. Such
identification shall be placed in a manner that Is not readily renovable.

3.6.6.2 Fornms 3c, 3d, 3e and 4. Tags nade of material suitable for
resisting effacement or destruction and bearing the specification nunber,
M L-type, size, date of processing and |ot control nunber shall be firmy
attached at inner end of the coiled filler nmetal. Coils wound on supports shall
be identified with the above information placed directly on the support nenber
in such a manner as not to be readily removable. Filler netal wound in druns
shall be identified with the above information placed directly on the drumin
such a nmanner as not to be readily renovable.

3.7 Form 6 (cut-length rods).

3.7.1 Tolerance (dianmeter size). Rods shall not vary fromthe nom na
diameter by nore than plus 0.002 inch, mnus 0.003 inch

3.7.2 Length. The length of rods shall be 12, 18, or 36 inches plus Q
mnus 1/2 inch except that for 36-inch length rods up to 10 percent of rods in
any container may be shorter than 36 inches, but not shorter than 24 inches.
Unl ess otherw se specified (see 6.2.1), the 36-inch length shall be furnished.

3.7.3 ldentification. Cut-length rods shall be identified by positive
and | egible nmethods such as inprinting or indenting the applicable type desig-
nati on nunber (see detail specification) at one or nore |ocations on the rod
surface approximately 1 inch fromrod end, or shall be identified by pressure-
sensitive, plastic-coated tape inmprinted with applicable type number at one or
more |ocations and attached to the rod approximately 1 inch fromits end.
[nprints on rods or on tape shall be with fade-proof ink and shall be resistant
to oils, solvents, all atnospheric conditions, and to normal wear and tear
encountered in shipping and handling.

3.7.4 Production equipnent. \Wen a change is made in a production run of
one ML-type rod to another, inspection shall be performed prior to starting the
new run to assure that equipnent and process lines are purged of naterial needed
to be changed fromthe previous production run. This inspection shall be per-
formed for all equipnent used in manufacturing operations where the naterial is
not segregated and positively identified (for exanple, cutting to length).
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4, QUALI TY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherw se speci-
fied in the contract or purchase order, the contractor may use his own or any
other facilities suitable for the performance of the inspection requirenents
specified herein, unless disapproved by the Governnent. The Government reserves
the right to performany of the inspections set forth in the specification where
such inspections are deemed necessary to assure supplies and services conform
to prescribed requirements.

4.1.1 Inspection system The manufacturer (see 6.5.3) shall provide and
mai ntain an Inspection system acceptable to the Government for supplies and
services covered by this specification. The inspection system shall be in
accordance with ML-I-45208.

4.2 Cassification of inspection. Inspection requirenents specified
herein are classified as follows:

(a) Qualification inspection (see 4.3).
(b) First article inspection (see 4.4).
(c) Quality conformance inspection (see 4.5).

4.3 Qualification inspection. Qualification inspection will be authorized
only to the nmanufacturer (see 6.5.3) of welding electrodes and rods. Qualifica-
tion inspection shall be conducted at a laboratory satisfactory to the Naval Sea

itens Command (NAVSEA). Qualification Inspection shall consist of the exam -
nations specified in 4.6.1 and in the detailed inspection and the tests specified
in the detailed specification.

4.3.1 Special instructions. \Wen applying for test authorization, or after
tests have been authorized and when sanples are submtted, the manufacturer (see
6.5.3) shall furnish the following information. (This information, together with
test results obtained with the sanple, shall forma part of the qualification
test. Al information will be held in confidence by the Governnent.)

4.3.1.1 For bare solid electrode, where lot identification is by heat of
wire (see 4.5.1.1.1), the following information shall apply

(a) ML-type and size under which approval is desired
(b) Conposition of wire in terns of nom nal percentages for each
constituent.

(c) Conposition of the deposited weld netal.
(d) Recommended anperages for each weld test.
(e) Brand name of electrode and when applicable, brand name of fl ux.

4.3.1.2 For bare solid electrode, where lot identification is by controlled
Wi re chem cal conposition (see 4.5.1.1.2), in addition to 4.3.1.1, the follow ng
shall be furnished for approval of the command or agency concerned (see 6.5.1):
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(a) Chemical conposition control limts in wire of each ML-type
el ectrode.

(b) Method of determining wire chemstry.

(c) Production line nmethods used to produce el ectrodes from chem c-
ally controlled core wre.

4.3.1.3 For alloyed cored electrode, where |ot identification is by a dry

batch or dry blend of filler material and heat of metal, the follow ng inforna-
tion shall apply:

(a) Type and size range (each size manufactured shall be specified)
for which qualification is desired (see 1.2.2).

(b) Composition of tube, or strip, and flux ingredients in terms of
nom nal percentages for each constituent.

(c) Conmposition of deposited weld netal.

(d) Recommended anperage for each weld test and size of electrode to
be qualification tested.

(e) Brand nane.

4.3.1.4 For alloyed cored electrode, where lot identification is by
chemcally controlled dry batches of filler nmaterial and chemcally controlled
mll coils, the following information shall apply

(a) The type and size range (each size manufactured shall be speci-
fied) for which qualification is desired

(b) Chemical conposition control limts for mll coil.

¢) Method of determ ning chem cal conposition of the mlIl coil

(
(d) production line quality control methods used in producing elec-
trodes fromchemcally controlled mll coil

(e) Percent allowable variation (disclosed) from standard (not
di scl osed) for each formul ated chemcal element in the mx of *
chemcally controlled filler material for each ML-type electrode.

(f) Method of determ ning chemcal conposition of the mx chemcally
controlled filler material

(g) production line quality control methods used in producing elec-
trodes fromchemcally controlled flux material

(h) Recommended anperage for each weld test, and size of electrode
to be qualification tested

(1) Brand nane.

4.3.1.5 For SAW granular neutral flux, where lot identification is by the
manuf acturer® control nunber, the follow ng information shall apply:

(a) The type of flux for which qualification is desired.

(b) Percentage allowable variation (disclosed) from standard (not
di scl osed) for each formulated chemical elenent in the chem -
cally controlled flux for each ML-type.

(¢c) Method of determi ning chemcal conposition of the chemcally
controlled flux. '

(d) Production line quality control methods used in producing the
chemcally controlled flux.

(e) Brand nane.



Downloaded from http://www.everyspec.com

M L- E- 23765B( SH)

4.3.2 Sanples for qualification tests.

4.3.2.1 Electrode sanples. Unless otherwi se specified in the detai
specification, the electrode selected for testing shall be one spool of form
3b, or one coil of form3d, 1/16- or 1/8-inch diameter size of each ML-type for
whi ch the manufacturer desires coqualify, provided the form and size is repre-
sentative of the cleaning nethod used for all fornms and sizes of that alloy.
The 1/16-inch size shall be used for the GVA wel ding process and the 1/8-inch
size shal|l be used for the SAWwel ding process. |f more than one cleaning
met hod is used for various other dianeter forms and sizes of any el ectrode
alloy, qualification applications shall give conplete details. The manufacturer
shal | furnish one spool of form3b or one coil of form3d electrode of the ML-
type to be qualified. Wen an electrode is to be qualification tested for the
SAW process, the manufacturer shall furnish a sanple of the flux. The sanples
shall be selected in the presence of the Government representative

4,3.2.1.1 Bare solid electrode sanple. Approval obtained for the 1/16-
inch size electrode qualifies all sizes smaller than 3/32 inch of the sane M L-
type. Approval obtained for the 1/8-inch size electrode qualifies all sizes
3/32 inch and larger for the sane ML-type.

4,3.2.1.2 Alloyed cored electrode sanple. Alloyed cored electrodes shall
be used with the SAWprocess. Approval obtained for the 1/8-inch size el ectrode
qualifies all sizes 3/32 inch and larger for the sane ML-type that are nade to
the same formulation.

4.3.2.2 SAWflux sanple. Unless otherw se specified in the detail speci-
fication, the flux selected for testing shall be one 100-pound of flux. Wen
schedul e A and schedule B tests are to be conducted, two 100-pound bags of flux
shall be selected at the sane time, one bag shall be used for schedule A tests
and the other bag shall be used for schedule B tests. The bag or bags of flux
shal | remain unopened until the start of welding.

4.4 First article inspection. First article inspection shall consist of
the exam nations and tests in accordance with M L-E-23765/3

4.4.1 First article inspection report. A first article inspection report
shal | be prepared in accordance with the data ordering docunent (see 6.2.2).

4.4.2 Sanple for first article inspection. The electrode selected for
testing shall be one spool of form3b, or one coil of form3d, 1/16-inch dia-
meter size of each ML-type for which the manufacturer desires to qualify,
provided this formand size is representative of the cleaning nethod used for
all forms and sizes of that alloy. [|f nore than one cleaning nethod is used
for various other dianeter fornms and sizes of any electrode alloy, first arti-
cle applications shall give conplete details. The manufacturer shall furnish
one spool of form3b or one coil of form3d electrode of the ML-type to be
inspected. Wen an electrode is to be first article tested for the SAW process,
the manufacturer shall furnish a sanple of the flux. The sanples shall be
selected In the presence of the Government representative

10
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4.5 CQuality confornmance inspection

4.5.1 Lot definition of bare solid el ectrodes

4.5.1.1 Lot. For the purpose of sanpling and inspection, unless otherw se
specified in the detail specification, a lot of electrodes or rods shall be the

quantity of one type alloy produced as specified in either 4.5.1.1.1 or 4.5.1.1.2.

4.5.1.1.1 Lot identification by heat of netal. were manufacturing
processes are such that wire is identified by a heat of netal, the lot in
addition to 4.5.1.1 shall be the quantity produced froma single heat of netal.

4.5.1.1.2 Lot identification by controlled wire chem cal conposition
Where manufacturing processes are such that wire is identified by controlled
chem cal conposition of each ML-type (see 4.3.1.2), in addition to 4.5.1.1, a
| ot of electrodes shall be the quantity produced fromone or nore chenically
tested mll coils fromone or nore heats of netal conformng to the approved

chenistry control linits for that type electrode. The follow ng additiona
conditions shall apply:

(a) Each continuously rolled mll-coiled rod furnished by ml
prohi biting spliced-coil practice, shall be chemcally analyzed
by approved nethods (see 4.3.1.2). Mll-coiled rod furnished
by mlls permtting spliced-coil practice, shall have no nore

than one splice per coil, and both ends of every coil received
fromsuch mlls shall be chemcally anal yzed before processing.
(b) Chenical analyses shall be certified by the |aboratory and made

avail able to the Governnent representative

(c) MII coils conformng to established wire chenmistry control for
a specific ML-type electrode shall be appropriately identified
and segregated to avoid m x-ups.

4.5.2 Lot definition of alloyed cored el ectrodes.

4.5.2.1 Lot. A lot of electrodes shall be the quantity of any size and
type produced fromthe follow ng:

(a) One dry batch (see 4.5.2.2) or one dry blend (see 4.5.2.3) and
one heat of metal (see 4.5.2.4) not to exceed 25,000 pounds of
el ectrodes, or

(b) Chemically controlled dry batches of alloy material (see 4.5.2.6)
and chemcally controlled mll coils (see 4.5.2.7) not to exceed
100, 000 pounds of el ectrodes.

4.5.2.2 Dry batch. A dry batch of alloy mixture shall be the quantity of

dry alloy ingredients mxed at one tine in one mxing vessel. The dry batch
may be used singly or subsequently subdi vi ded.

4.5.2.3 Dry blend. A dry blend shall be one or nore dry batches m xed
in a mxing vessel and conbined proportionately to produce a uniformty of
m xed ingredients equal to that obtained by mxing the sane total amount of dry
ingredients at one tine in one mxing vessel

11
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4.5.2.4 Heat of metal. A heat of netal shall be that nmaterial obtained
.-em one furnace nelt.

4.5.2.5 Chenmically controlled materials. The procedure for manufacturing
al l oyed cored el ectrodes using chemcally controlled material shall be as
specified in 4.5.2.6 for flux material and 4.5.2.7 for mlIl| coil.

4.5.2.6 Flux material. Each dry batch (see 4.5.2.2) shall be chemcally
anal yzed for conformance to the percent allowable variation (disclosed) from
standard (not disclosed) for each fornulated chenical elenent for each ML-type
electrode, (see 4.3.1.4). The following conditions shall apply

(a) ldentification of each dry batch as to the Intended use based on
the results of the chem cal analysis.
(b) Maintain record of chemcal analysis.

(c) Chemical analysis report of allowable variation from standard
shal | be available to the Governnent representative upon request.

(d) Maintain traceability to each dry batch in lot identification of
the el ectrodes

4.5.2.7 M1l coil. Each continuously rolled mll coil shall be chemcally
anal yzed for confornmance to the approved chem cal conposition control limts
(see 4.3.1.4). The mll coils used for the production of one |ot of electrodes

shal | be the product of one or nore heats of netal. The follow ng conditions
shal |l apply:

(a) One end of each m Il coil furnished by mlls prohibiting spliced-
coil practice shall be sanpled for the above chenical analysis.
Both ends of each mill coil furnished by mlls permtting one
splice per coil shall be sanpled for the above chenical analysis.
MII coils with nore than one splice in each coil shall not be
used

(b) chem cal analysis shall be Certified by the |aboratory and made
available to the Covernnent representative

(c) MII coils, conformng to the established chenical conposition
control limts for a specific ML-type el ectrode, shall be
appropriately identified and segregated to avoid m xups.

4.5.3 Lot definition of subnerged arc wel ding fl ux.

4.5.3.1 Inspection lot. For purposes of sanpling and quality conformance

inspection, a lot shall consist of all flux of one type offered for delivery at
one tine.

4.5.3.2 Lot identification. Each lot of flux shall be uniquely identi-

fied by the nmanufacturer’s control number or other nmarking which shall appear
on each unit and shipping container.

4.5.4 Sanpling for rods and el ectrodes.

4.5.4.1 Sanpling for Inspection of filled containers. Unit packages and
.pping containers shall be sanpled and inspected in accordance with M L-W10430.
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4.5.4.2 Sanpling for visual exami nation or rods and el ectrodes. Sanmple rods
and el ectrodes shall be selected either fromthe production line imediately prior
to packaging or fromfilled unit packages. If selected from the production line
the total sanple shall be in accordance with table V and the el ectrodes or rods
shal | be selected throughout the run so that all parts of the run are represented.
If selection is nade after the packaging operation, the total sanple shall be in
accordance with table V and approxinmately the sanme nunber of electrodes or rods
shall be selected fromeach of the sample unit packages (five cut-lengths (rods)
of each package) and sufficient electrode to formone conplete circle shall be
taken from each sanple spool, coil and drum

TABLE V.  Sanpling for visual exam nation.

Acceptance number, maximum
Sample size, number number spools, coils, drums
Lot size, number of spools, of spools, coils, drums | or boxes containing defec-
coils or drums of electrodes| or boxes selected at tive electrodes or rods for
or boxes of rods in lot random for examination | acceptance of the lot
2 to 8 2 0
9 to 15 2 0
16 to 25 3 0
26 to 50 3 0
51 to 90 5 0
91 to 150 S 0
151 to 280 8 1
281 to 500 3 i
501 to 1,200 13 2
1,201 to 3,200 13 2
3,201 to 10,000 20 3
10,001 to 35,000 20 3
4.5.4.3 Any sanple coil, spool, drumor box which contains any nonconform ng
material snail be counted as defective. If in any sanple the nunber of coils,

spools, druns or boxes which do not conformto this specification exceeds the accep-
tance nunber specified in table V, this shall be cause for rejection of the lot.

4.5.4.4 Sanpling for cast and helix tests. Specinmens shall be cut from
spools and coils selected in accordance with 4.5.4.2 and table V and shall be
tested and evaluated as specified in 3.6.4. |f any specinen fails the tests,
the tests shall be performed on every spool or coil of the ot (see 4.5.1.1 as
applicable), and all failures shall be rejected.

4.5.4.5 Sanpling for chemical analysis. One specinen shall be selected
fromthe ot (see 4.5.1 or 4.5.2) and chemcally analyzed to verify conformance
to the required chem cal conposition specified in the detail specification
When nore than one production line is being used to deposit copper coating on a
single lot of electrodes, the follow ng procedure shall be conducted in addition
to the usual chem cal conposition confornmance test:

Sampl e the product of each line at |east once each shift.

(a)
(b) Analyze for copper coating and record each result.
(c) Identify the product of each Iline.

(d)

Purge nonconformng material prior to shipment.
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4.5.4.6 Sanpling for weld tests. Sufficient quantity of electrodes or
ods shall be selected fromeach lot (see 4.5.1.1) for use in the preparation
of such welds as may be required in the detail specification

4.5.5 Sampling for SAW fl ux.

4.5.5.1 Sanpling for exam nation of filled containers. A random sanple
of filled containers shall be selected fromeach ot in accordance with
M L- STD- 105, inspection level |, acceptable quality level (AQ.) of 2.5 percent
defective, to verify conpliance with this specification regarding fill, closure,
mar ki ng, and any other requirenents not involving tests.

4.5.5.2 Sanpling for weld test. Sufficient quantity of flux shall be
selected fromeach lot (see 4.5.3.1) for use in the preparation of such welds
as may be required in the detail specification

4.6 Inspection procedures.

4.6.1 Visual and dinensional exam nation. Sanple lengths and pieces
selected in accordance with 4.5.4.2 shall be examned to verify conformance to
visual and di mensional requirenents specified in section 3 herein and in the
detail specification

4.6.2 Quality conformance tests. Sanples selected in accordance with
4.5.4.4, 4.5.4.5 and 4.5.4.6 shall be used to performsuch tests as may be
required in the detail specification to verify conformance to the tenper

rauirements for the electrode, chemical conposition of electrode or rod,
-oundness of weld deposit and mechanical properties of welded joints.  Sanples
of flux selected in accordance with 4.5.5.2 shall be used for SAW wel ds.

4.6.3 Certification of tests. Results or examnations and tests (see 4.6.1
and 4.6.2) shall be certified by a responsible conmpany official and furnished to
the consignee, as required in the detail specification. Except for controlled
mll coil chemcal conposition lots (see 4.5.1.1.2), the contractor shall report
the heat nunber and material source (nelter), for lots identified by heat of
metal (see 4.5.1.1.1). The certification report shall be prepared in accordance
with the data ordering document (see 6.2.2).

4.7 Test procedures.

4.7.1 Preparation of welds.

4.7.1.1 Wl ding equipnent. Manual, sem -automatic or machi ne equi prent
shall be used with either the GVA or GRA processes for testing electrode or cut-
length rod. The equipment used for SAWshall be a standard commercial type
with automatic wel ding head, designed for use with and capable of a uniform and
controlled feed of granular flux and bare wire, a uniformand controlled speed
of travel, and of sufficient power capacity for the welding operations required
in the detail specifications. Equiprment shall be supplied with welding current
fromeither notor generator or rectifier in accordance with NEVA EW 1.

4.7.1.2 Shielding gas. Shielding gas shall be as specified in the detai
speci fication.
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4.7.1.3 Welding current. Welding current used in all weld tests shall be
as specified in the detail specification.

4.7.1.4 Base Plate. Base plate used in the preparation of welded joints
shal | be as specified in the detail specification

407.105 Flux. The flux used in depositing test welds wth the SAW process
shall be a suitable neutral flux as specified in the detail specification.

4.7.2 Wl d tests.

4.7.2.1 Radi ographic exanination. Goove welds shall be radiographed in
accordance with ML-STD 271, using sensitivity |evel 2-2T.

4.7.2.2 Mechanical tests. Wen required in the detail specification
tensile and bend test specinmens shall be-prepared and tested in accordance-wth
AWS B4.0, and inpact test specinens in accordance with FED STD-151. For purposes
of determ ning conformance with this specification, an observed or calcul ated
val ue shall be rounded off to the nearest 1,000 pounds per square Inch tensile
and yield strength and “to the nearest unit" in the last right-hand place of
figures used in expressing the limting value for other values in accordance
with the rounding-off nethod in accordance with ASTM E 29.

4.7.3 Chenmical analysis. Chemical conposition of the solid bare electrode
or rod (un-deposited) or weld netal deposited by alloyed cored el ectrodes shal
be determ ned in accordance with FED STD 151

4.7.4 Cast and helix. Cast and helix shall be determ ned as specified in
3.6.4.

4.7.5 Alloy identity.

4.7.5.1 Procedure. The alloy identity test method may include chenical
anal ysis, metal sorting devices, other approved methods, or a conbination of

nethods . The test nethod shall be subnmitted for approval to NAVSEA

4.7.5.2 Acceptance criteria. |If the test denonstrates that the material
is not of the type specified, the material shall be rejected.

4.7.6 Unsatisfactory weld netal test results. If the results of the
first tests involving weld netal are determned to be unsatisfactory, one retest
involving twi ce the number of specinens originally required may be permtted.
The results of all tests shall comply with the weld metal test requirenents.
The retest wel dments shall be nmade using el ectrodes fromthe same sanpling or

test as those of the initial test. |f the retest is conducted to correct weld-
Ing operator error, only the kind of tests that failed need to be retested but
the wel ding procedure shall be the sane as that of the initial test. |f the

retest is conducted to correct welding procedure error, all of the weld neta
tests originally required shall be retested.

4.8 Inspection of packaging. Sanple packages and packs, and the inspec-
tion of the preservation-packagi ng, packing and narking for shipment and storage
shall be in accordance with the requirenents of section 5 and the documents
specified therein.
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5. PACKAG NG

(The packagi ng requirenments specified herein apply only for direct Government
acqui sition. )

5.1 Packagi ng. Packaging shall be level Aor C as specified (see 6.2.1).

5.1.1 Level A

5.1.1.1 Wapping forns 3a and 3b spools. Each spool shall have the peri-
phery of electrodes wapped with paper backed al um num foil, m ninmm 0.0035-inch
thick laninated to 30-pound basis weight kraft paper. Wapping shall be held
in place with tape. In lieu of wapping, individual spools nmay be placed in an
extruded gusseted pol yethyl ene bag which shall be 12 by 5 by 20 inches, 0.004-
inch thick. The bottomand top of the bag shall be heat sealed after |oading

5.1.1.2 Packaging form 3a spools. Each spool shall be placed in a set-up
or folding paperbox conformng to PPP-B-676 or PPP-B-566 respectively, at the
option of the contractor. Twenty spools shall be then placed In a fiberboard box
in accordance with class 3 container of ML-W10430. Box closure, reinforcenent
and waterproofing with tape shall be in accordance with the appendix to PPP-B-636.

5.1.1.3 Packaging form 3b spools. Each spool shall be placed in a fiber-
board box in accordance with class 3 container of ML-W10430. Box closure
reinforcement and waterproofing with tape shall be in accordance with the
appendi x to PPP-B-636.

5.1.1.4 Packaging form 3C coils with support. Coils with support shal
be expendabl e and of construction sufficient to carry the specified weight of
wound material during handling, shipment, storage and use. Each coil shall be
packaged in a fiber box conformng to PPP-B-636, class weather-resistant, type
CF. Center and edge seams and manufactured joints shall be sealed with tape in
accordance with the appendi x to PPP-B-636.

5.1.1.5 Packaging fornms 3d and 3e coils. Form 3d coil shall be either
i ndi vidual |y packaged in class 3 unit containers in accordance with M L-W 10430
or individually spiral-wapped with one or nore layers of waterproof nateria
conform ng to PPP-B-1055 and secured with a double tie of 5/64 inch m ni mum
dianeter, medium or soft tenper, steel wire. An alternate nmethod shall consist
of placing form3d coil directly into a fiber drumfor the [ evel of packing
specified. Form3e coils shall also be placed in fiber druns for the |evel of
packing specified.

5.1.1.6 Packaging form 4 electrode (wound in druns). Form 4 el ectrode
shal | be individually packaged in class 4 containers in accordance with
M L- W 10430.

5.1.1.7 Packaging form 6 rods (cut-length). Rods of |ike type shall be
furnished in 10- to 50-pound net weight per container, as specified. Containers
shall conformto class 2, class 3 or class 5 of ML-W210430. Fiberboard con-
tainers shall have all center and edge seanms and manufacturer’s joint sealed
‘th tape in accordance with the appendix to PPP-B-636.
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5.1.1.8 Packaging for flux. Flux shall be suitably packaged to ensure
agai nst danmage during shipnent and storage under normal conditions. Flux in
Its original unopened containers, shall withstand storage under nornal condi-
tions for at least 6 nonths without damage to its welding characteristics or
the properties of the weld. Heating of the flux may be necessary to assure
dryness.

5.1.2 Level C packaging

5.1.2.1 Al classes of electrode and rod. Packaging shall be sufficient
to afford protection against physical damage during shipnment fromthe contractor
to the using activity (see 6.5.4) and until early use.

5.2 Packing Packing shall be level A B, or Cas specified (see 6.2.1).

5.2.1 Level A Electrodes and rods shall be packed in accordance with
level A of M L-W10430

5.2.2 Level B. Electrodes and rods shall be packed in accordance with
| evel B of M L-W10430,

5.2.3 Level C.  Packing shall be acconplished In a manner which shall
ensure acceptance by conmon carrier and afford protection against physical or
mechani cal damage during direct shipment fromthe contractor to the using
activity for early use. The shipping containers or nethod of packing shal
conformto the Uniform Freight or National Mtor Freight Cassification Rules
or other carrier rules as applicable to the node of transportation.

5.3 Marking. In addition to any special marking required by the contract
or order (see 6.2.1) or herein, interior containers (packages) and exterior
shi pping containers shall be marked in accordance with ML-STD 129

5.3.1 Special marking.

5.3.1.1 Interior packages. Shipment marking information for electrodes
and granular flux shall be provided on interior packages. The information
shall include lot identification, type, size when applicable, specification
number, manufacturer®or distributor®nane, mnufacturer's or distributor’s
brand or type designation. In addition, all packages or the snallest integral
unit within a shipping container, shall carry the followi ng warning |abel, or
equivalent | promnently displayed in | egible type on the package:
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"WARNL NC:  Protect yourself and others. Read and understand this

| abel

FUMES AND GASES can be dangerous to your health. ARC RAYS can

injure eyes and skin. ELECTRIC SHOCK can Kkill

| Read and understand the manufacturer’s instructions and your
enpl oyer’s safety practices

| Keep your head out of the fumes.

| Use enough ventilation exhaust at the arc, or both, to keep
fumes and gases from your breathing zone and the general area.

. Wear correct eye, ear, and body protection.

| Do not touch live electrical parts.

| See Anerican National Standard 249.1, ‘Safety in Welding and
Cutting-, published by the Anerican Wl ding Society,
550 NW LeJeune Road, P.O Box 351040, Mam, FL 33135: OSHA
Safety and Health Standards, 29 CFR 1910, available from the
Superintendent of Documents, U.S. Government Printing Ofice
Washi ngton, DC 20402.

DO NOI' REMOVE THI S LABEL”

5.3.1.2 Exterior shipping containers and palletized unit loads. In
addition to the marking information required for interior packages as specified
in 5.3.1.1, except the caution |abel, the information shall include shipping
destination, stock nunmber furnished with contract or order, customer’order
nunber, customer’item nunber, and custoner’s nane.

6. NOTES

At @ eves

6.1 Intended use. Solid bare and alloyed cored wel ding el ectrodes and
cut-length rods are intended for use with the GVA, GIA and SAW wel di ng processes.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify
the follow ng:

(a) Title, nunmber, and date of this specification.

(b) Title, nunber and date of the applicable detail specification.

(c) Types, forns and sizes required (see 1.2).

(d) When first article is required (see 3.3).

(e) Whether alloy identity testing of each electrode or rod after
final marking is required (see 3.5.5.2).

(f) Whether 12 or 18 inch rods are required (see 3.7.2).

(g) Level of packaging and packing required (see 5.1 and 5.2).

(h) Special marking required (see 5.3).

6.2.2 Data requirements. \en this specification is used in an acquisi-
tion which incorporates a DD Form 1423, Contract Data Requirements List (CDRL),
the data requirements identified bel ow shall be devel oped as specified by an
approved Data Item Description (DD Form 1664) and delivered in accordance with
the approved CDRL incorporated into the contract. \Wen the provisions of FAR

.. 227-7031 are invoked and the DD Form 1423 is not used, the data specified
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bel ow shall be delivered by the contractor In accordance with the contract or
purchase order requirenments. Deliverable data required by this specification
is cited in the follow ng paragraphs.

Par agr aph _no. Data requirenent title Applicable DD no. Opti on
4.4.1 First article inspection Dl - T- 4902 —
report
4.6.3 Certification report UDl - A- 23264 —

(Data item descriptions related to this specification, and identified in
section 6 will be approved and listed as such in DoD 5000.19L., Vol. Il, AMSDL
Copies of data item descriptions required by the contractors in connection with
specific acquisition functions should be obtained fromthe Naval Publications
and Fornms Center or as directed by the contracting officer. )

6.2.2.1 The data requirenments of 6.2.2 and any task in sections 3, 4, or
5 of this specification required to be performed to neet a data requirenent may
be wai ved by the contracting/acquisition activity upon certification by the
of feror that identical data were subnmitted by the offeror and accepted by the
Government under a previous contract for identical itemacquired to this
specification. This does not apply to specific data which may be required for
each contract regardless of whether an identical item has been supplied previ-
ously (for exanple, test reports).

6.3 Wth respect to products requiring qualification, awards wll be made
only for products which are, at the tine set for opening of bids, qualified for
inclusion in Qualified Products List QPL-23765 whether or not such products have
actually been so listed by that date. The attention of the contractors Is called
to these requirements, and manufacturers are urged to arrange to have the products
that they propose to offer to the Federal Government tested for qualification in
order that they may be eligible to be awarded contracts or purchase orders for
the products covered by this specification. The activity responsible for the
Qualified Products List is Naval Sea Systens Command, SEA 5523, Department of
the Navy, Washington, DC 20362-5101 and information pertaining to qualification
of products nay be obtained fromthat actlvity. Application for qualification
tests shall be made in accordance with “Provisions Governing Qualification SD 6"
(see 6.3.1).

6.3.1 Copies of ‘Provisions Governing Qualification SD-6" nmay be obtained
upon application to Commanding O ficer, Naval Publications and Forms Center,
5801 Tabor Avenue, Phil adel phia, PA 19120.

6.4 First article inspection. Invitations for bids should provide that
the Government reserves the right to waive the requirenents for sanples for
first article Inspection as to those bidders offering a product which has been
previously acquired or tested by the Governnent, and that bidders offering such
products, who wish to rely on such production or test, must furnish evidence
with the bid that prior CGovernment approval is presently appropriate for the
pending contract.
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6.5 Definitions. For the purpose of this specification the welding terms
nd definitions contained in AWs A3.0 shall apply. In this specification and
the detail specifications, the ternms electrode and rod are used interchangeably
with the termwre and denotes a filler-netal wire with no coating other than
that incidental to its manufacturer or preservation, as specified in the detai

specifications for coating.

6.5.1 Command or agency concerned. Command or agency concerned i$ t he
Government or prime contractor or authorized representative Who has design or
acqui sition responsibility acting under contract to the Government.

6.5.2 Contractor. The contractor is the seller under the contract or
purchase order which incorporates this specification

6.5.3 Manufacturer. The manufacturer is the actual processor of the

wel di ng el ectrodes and rods, engaged in the final cleaning, spooling, cutting
to length, affixing rod identification, marking and packagi ng operations.

6.5.4 Using activity. The using activity is the organization acquiring
wel ding el ectrodes, rod or wire fromthe contractor.

6.5.5 Alloy cored electrode. An alloy cored electrode is a conposite
filler netal electrode consisting of a metal tube or other hollow configuration
containing alloying ingredients. It has a fornulation designed especially for
t he subrmerged arc wel ding process using a neutral granular flux.

€.6 Changes from previocus issue. Asterisks are not used in this revisio:
to identify changes with respect to the previous issue, due to the extensive-
ness of the changes

Preparing activity:
Navy - SH
(Project 3439-N568)
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SECTION A-A

FIGURE 1. Details for form 3a spools.
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Notes to figure 1:

1.  Flange and barrel nmaterial shall be nonconductive, and of such con-
struction to carry the net weight of specified electrode and retain
stability under handling, shipnent, storage, and use. Spools shal
be constructed of hardboard flanges and cardboard barrels. Plastic
spool s may be used.

. Al dimensions in inches

3. Dinmension A inside diameter of barrel, shall be such that swelling of
the barrel or msalinement of the barrel and flanges does not result
in the core of the spool being |ess than the inside diameter of the
fl anges.

4. Dimension B, outside diameter of barrel, shall be such as to permt
proper feeding of the electrode.

5. Spooled electrode alloy shall be |abeled and identified as to type and
size of electrode in accordance with conmercial practice.

6. The ends of the electrode shall be securely fastened to the hub and
either flange by any means that permts accessibility to the starting
end, while satisfactorily retaining the electrode on the spool until
used and, noreover, does not Interfere with unspooling operation
during wel ding.
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Notes to figure 2

L.

2%
30

Fl ange and barrel naterial shall be nonconductive, and of such con-
struction to carry the net weight of the specified el ectrode and
retain stability under handling, shipment, storage, and use. spools
shal | be constructed of hardboard flanges and cardboard barrels.
Plastic spools may be used.

Al dinensions in inches.

Di mension B shall be such as to permt proper feeding of electrode.

Fl anges shall not be out of parallel nmore than 3/16 inch. Flanges
shall not toe in.

The ends of the electrode shall be securely fastened to the hub and
either flange by any nmeans that permt accessibility to the starting
end, while satisfactorily retaining the electrode on the spool until
used and, noreover, does not interfere with unspooling operation
during use.

Spool ed el ectrode shall be labelled and identified as to type and size
of electrode in accordance with commercial practice.

Spool rimmay be provided with a renovable plug (one side only).
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