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MILITARY SPECIFICATION

ELECTRODES - WELDING, FLUX CORED

GENERAL SPECIFICATION FOR

This npecificatlon IS approved for une by the Naval Sea Systems
Command, Department of the Navy, and is available for use by all
Departments and Agencies of the Department of Defense.

1, SCOPE

‘“’ asfu?s” Thin specification covers the general requirements for
flux cored welding electrodes designed for use with the flux cored arc
welding process with or without gaa nhielding.

1.2 Cli3m8ification. Electrodes-shall be furnished in the following
form8 and sizes (see table I), and in the type npecified in the applicable
detaii specification (see 3.2 and 6.2):

Form 3a - Electrode on small spool (4-inch flange)
Form 3b - Electrode on large spool (12-inch and larger flange)
Form 3d - Electrode wound in coils with support (6o pounds and

under)
Form 34 - Electrode wound in coils without support (over 60

pound8)
Form 4 - Electrode wound in drums

TABLE X. Electrode diameter sizes.

Form Diameter sizes (inches)

Sa i).045
[

0.052 ---- ---- ---- ----------- ,

. 3b .045 .052 1/16 5/64

[: *

3/32 ‘ 7/64

3d
3e ,ok5 .052 1/16 5/64 3/32
u

7/64, .012. 1/8, 5/32

1 I
Beneficial comments (recommendations, additions, deletions) and any
pertinent deta which may be of uae in improving this document should be
addressed to: Commander, Naval Sea Systems Command, SEA 311Z, Departaen
of the Navy, Washington, DC 20362 by using the self-addreased Standardi-
zation Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specificatlonn and acandardo. Unless otherwise specified, the
following specifications and ~candarda of the issue llnted In that L&sue of
the Department of Defense Index of Speclficatlons and Standardn (DoDISS)
specified in ,the solicltat:on form a part of thin specification to the
extent specified herein.

SPECIFICATIONS

FEDERAL
PPP-B-566 - Boxes, Folding, Paperboard.
PPP-B-636 - BOA, Fiberboard.
PPP-B-676 - Boxes, Setup.
PPP-B-1055 - Barrier Material, Waterproofed, Flexible.
PPP-D-723 - Drums, Fiber.

MILITARY
MIL-W-104?O - Welding Rod~ and Electrode, Preparation for

Delivery of.
MIL-E-2u403/l - Electrodes - Welding, Flux Cored, Ordinary

Strength and Low-A11oY Steel.
MIL-E-2U403/2 - Electrodes - Welding, Flux Cored, Low-Alloy

Steel.
HIL-I-45208 - Inspection System Requirements.

STANDARDS

FEDERAL
FED-STD-151 - fletala, Test Methods.

MILITARY
MIL-STD-271 - Nondestructive Tenting Requirements for

14etala.

2.1.2 Other Government documents and publications. The following
other Government documents and publicatlona form a part of this apecifl-
J,l?,ion to the extent specified herein.

DEPARTMENT OF LABOR
Code of Federal Regulatlonn, Title 29,

Part 1910 - Occupational Safety and Health Standards.

(Application for copies should be addreaaed to the Superintendent of
Documents, U.S. Government Printing Office, Uaahington, DC 2040?.)
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PUBLICATIONS

NAVAL SEA SYSTEMS COHtI!AND (NAVSEA)
NAVSEA 0900-LP-003-8000 - Metals, Surface Inspection Accept-

ance Standardm.
NAVSEA 0900-LP-003-9000 - Radiographic Standardu for Produc-

tion and Repair Welds.
NAVSEA 0900-LP-005-500c) - Standard Procedures for Preprodua-

tion Testing Materiala by the
Explosion Bulge Test.

(Copies of apecificationa, standardn, and publications required by
contractors in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting
officer.)

2.2 Other publications. The following documents form ● part of
thiu specification to the extent apeclfled herein. The Issues of the
documents which are indicated as DoD adopted shall be the iaaue listed In
the current DoDISS and the supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
D 635 - Rate of Burning or Extent and Time of Burning, or Both,

of Self-Supporting Plantlcn in a Horizontal Position
(DoD adopted).

(Application for copies should be addressed to the American Sooiety
- for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

AMERICAN WELDING SOCIETY (AWS)
A3.O - AWS Definitions - Welding and Cutting (DoD adopted).
94.0 - Standard Methods for Heohanical Testings of Welds.
Z49.1 - Safety in Melding and Cutting.

(Application for copies should be addressed to the Ameriean Welding
Society, Inc., 2501 N.U. 7th Street, Miami, FL 33125.)

(Industry association specifications and standards are generally
available for reference from libraries. They ● re alno distributed ●mong
teohnioal groups and using Federal agencies.)

2.3 Order of precedence. In the event of a confliot between the
text of this specification and the references cited herein, the text of
thin specification shall take precedence.

3. REQUIREMENTS

3,1 Qualification. The electrodes furnished under this specifica-
tion shall be products which are quelifled for listing on the ●pplicable
qualified products list at tha time aet for opening of blda (ace 4.3 and
6.3).

3.2 Detail Bpecifioationa. Detail requireaenta or exceptions appli-
cable to particular types of electrodes shall be as specified in the appli-
cable detail specification. In the event of ●ny oonflict between the
provisions of this speclf~cat~on and the detail ●pecifioatlon, the latter
#hall govera=
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3.3 Definitions. For the purpose of this specification, the welding
termg and deflnitlon8 contained ~n AUS A3.i) shall apply.

3.4 General requirements.

3,4,1 Materlaln. Materlala used In fabricating the electrodes shall
be asbestoa-free, and a certificate of compliance shall be submitted to the
contracting activity when required (ace 6.2).

3.4.2 Finish. Electrode shall have a finished surface, free from
.alivers, depressions, scratches (excluding seama), and scale or foreign
matter that would adveraely affect the welding characterlatlcs, the opera-
tion of the ●quipment or the properties of the deppaited metal.

3.b.3 Uniformity of core ingredienta. Electrodes shall have the
core ingredient distributed throughout their length no that the perform-
ance of the electrodes and the propertlea of the weld metal deposited
“:>~i?reby are not adveraely affected.

3.4.4 Chemical cotnpo8ition. The chemical composition of deposited
metal shall be as specified In the detail specification (see 3.2).

3.U.4.1 Hydrogen content. The permissible hydrogen content of tne
deposited weld metal shall be an specified in the detail apecificatlon (see
3.2).

3.4.5 Mechanical properties. The depo81ted weld metal shall exhibit
mechanical properties specified In the detail apecificatlon (see 3.2).

3.4.6 Soundneaa. Unless otherwL8e specified in the detail apecifi-
sation (see ‘eve welds shall meet the requlrement~ of NAVSEA
{]9L)0-LP-003-8000 for magnetic particle inspection and NAVSEA 0900-Lp-003-90~00
laaa 1 for radiographic inspection.

3*4.7 Explosion bulge. When required by the detail specification
(see 3.2), welds produced by the electrodes shall pass the explosion bulge
test specified in 4..6.5.

3.5 Spooled and coiled electtodem.

3.5.i Tolerance (diameter size). Diameter of electrode shall not
vary from the nominal diameter by more than the limits specified in table
11.

TABLE II. Dimensional tolerances.

} r I

Nominal diameter Tolerance

(1 rich)
I

(x rich)

I/?6 and smaller +0.002
5/64 and larger ~o.oo3 I
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3.5.2 Winding. Each spool, COil, or drum shall be wound from one
contlnuoua length of electrode made from a single lot of material, aa
npecifled in the detail specification (ace 3.2). The wlndln~ shall avoid
producing klnka, uavea, or sharp bends and shall be free to unwind without
restriction. The atartlng end of the electrode shall be firmly fmatened ao
that it Is readily visible to the welder or welding operator.

3.5.3 SPOO1, coil, and drum weights. Spools, coils, and drum shall
be furnished in weights specified in the applicable detail apecificatlon
(ace 3.2).

3.5.4 Cast and helix.

3.5.4.1 Electrodes shall be capable of uniform uninterrupted feeding
on automatic or semi-automatic welding equipment.

3.5.5 Spool and coil dimensions.

3.5.5.1 Form 3a. Spools used for form 3a electrode shall conform to
figure 1.

3.5.5.2 Form jb. Spools used for form 3b electrode shall conform to
figure 2.

3.5.5.3 Forma 3d and Se. Coil dimenaiona shall be as specified in
table 111.

TABLE III. Coil dimensions and accessories.

r r 1

Acceaaoriea
Width Inaide

Form (maximum)
,

diameter
Tlea~’ Liner?’

,
(Inches) (Inches)

3 6-3/4 + 1/8 3 minimum Required;:
4-5/0 12 + 178 3 minimum Required

3e 5 ZZ-T/Z minimum 4 ❑inimum Not required “

A

~’Equally spaced tlea shall co?tnlat of soft galvanized or coppeted
steel or nickel and nickel baae alloy binding wire, 16 or 18 gauge,
or steel strapa 3/8=-inch ❑ inimum width end O.010-inch minimum
thickneaa, or prauaure aenaitive adheaive aoated, fiberglaaa rein-
forced tape 3/4-inch minimum width with a 160 pound per inoh width
minimum tensile strength and 2-inch minimum overlap. (Only coppered
steel , nickel, and nickei baae’ alloy wire and steel strap shall be
used for binding nickel base alloya.)

~’Liner shall be of double kraft lined fiberboard 0.08-inch thick mini-
mum and approximately U-inches wide. Steel liner shall be used when
required by the detail apeclflcatlon (see 3.2).

3.5.6 Identification. Electrodes shall be identified with the
apeclfication number, HIL-type, alze, and lot control number.

5
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3.5.6.1
flange of the

Forms 3a and jb. Identlflcation shall be placed on the
spool so as to be visible when the spool .18 positioned on the

machine for welding. Identification shall be placed in a manner that is
not readily removable.

3.5.6.2 Form 3d. Identification shall be placed on the liner of the
coil and shall be legible during the service life of the coil.

3.5.6.3 Form 3e. Identification shall be placed on a tag and the
tag firmly attached at the inner end of the coil. The tag and marking
shall be capable of resisting effacement or destruction.

3.5.6.4 Form 4. Identification shall be placed on the drum. It
shall be legible during the use of the electrode.

4. QUALITY ASSURANCE PROVISIONS

4.1 Reaponialbllity for Inspection. Unleaa otherwise specified in
the contract or purchaae order, the contractor 18 responsible for the
performance of all inspection requirements as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may
use his own or any other facilities suitable for the performance of the
Inspection requirements npeclfled herein, unless disapproved by the Govern-
ment. The Government reserves the right to perform ●ny of the Inspections
aet forth in the npecificatlon where such Inspect%ona are deemed necessary
to asaure supplies and services conform to prescribed requirements.

4.1.1 Inspection system. The contractor shall provide and maintain
an Inspection system acceptable to the Government for supplies and services
covered by thin specification. The Inspection system shall be in accord-
ance with MIL-I-45208.

4.2 Claauiflcatlon of Inapectlona. The inspection requlrementa
specified herein are classified aa follows:

(a) Qualification Inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).

Q.3 Qualification Inspection. Qualification teats will be authorized
only to manufacturers of welding electrodes. Qualification tests shall be
~nducted at ● laboratory satimtactory to NAVSEA. Quallficatlon shall

,?QBsist of the examination specified in 4.5.1 and in the detail 8pecifica-
klotl, and the tests specified in 4.6.2 through 4.6.6 as speclfled in the
i-cquirements of the detail specification (see 3.2).

4.3.1 Sample for qualification teats. Unless otherwise specified in
the detail apecifioation (ace 3.2), the eleetrode seleoted for testing
shall be one spool of form 3b, one coil of form 3d, or one drum of form 4,
of each size of each MlL-type for which the manufacturer desires to
qualify, However, if the manufacturer’a formulation 18 the same for ●

~’ange of ●izea of that PIIL-type, only one alze of that range of sizes nhall
be tested to qualify all sizen represented.
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4 .3.2 Special Instructions. When applying for qualification test
authorlzatlon, or after tests have been conducted and reports submitted,
the ❑anufacturer shall furnish the Information specified’in 4.3.2.1 or -
4.3.2.2. (Note: This information, together uith quallflcatlon tent
re8Ult8 will be held in confidence by the Government as proprietary infor-
mation.)

4.3.2.1 When production Is In accordance with lot definition U.U.Z. I(a),
the manufacturer shall furnish the following information:

(a) Type and Bize range (each alze manufactured shall be apeot-
fied) for which qualification is desired (see 4.3.1).

(b) Composition of tube, or atrlp, and flux ingredients In terms
of nominal percentage for each constituent.

(c) Composition of deposited weld metal.
(d) Recommended amperage for each weld test and 8ize of

electrode to be qualification tented.
(e) Brand name.

4.3.2.2 When production la in accordance with lot definition 4.4.2. l(b),
the manufacturer shall furnish the following information:

(a)

(b)
(c)

(d)

(e)

(f)

(g)

(h)

(i)

The type and size range (each size manufactured shall be
8pecifled) for which qualification 18 dealred (see 4.3.1).

Chemical composition COntPOl limitB for mill COi~.L’
Method of determining chemical composition of the mill

coil.~’
Production line quality control methods used in producing

electrodes from chemically controlled mill coil.~’
Peroent allowable variation (disclaaed) from standard (not

diBcloaed) for each formulated chemical element in the mix
of chemically controlled flux material for each HIL-type

1/
electrode.-

flethod of’ determining chemical compoaltion of the mix of

1/
chemically controlled flux material.-

Production line quality control methods used in producing

1/
electrodes from chemically controlled flux materlal.-

Recommended amperage for each weld test. and Blze of
electrode co be quallflcatlon tested.

Brand name.

U.b Quality conformance inapectlon.

U.Q.1 General. Electrodes shall be innpected in accordance with the
definitions ‘ed in 4.4.1.1 through U.4. I.U.

- 1/
- Information shall be furnished for NAVSEA evaluation.

?
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4.4.1.1 Dry batch. A dry batch of flux mixture 18 defined as the
quantity of dry flux Ingredients mixed at one time in one mixing veaaei. A
dry batch may be used singly or may be Subsequently subdivided.

4.4,1.2 Dry blend. A dry blend ia defined a8 one or mare Jry batchen
mixed In a mixing ve8ael and combined proportionately to produce a uni-
formity of mixed Ingredlenta equal to that obtained by mixing the same total
amount of dry ingredients at one time in one mixing vessel.

4.4.1.3 Heat of metal. A heat of metal Is defined as that material
obtained from one furnace melt.

b.4. 1,11 Chemically controlled materials. The procedure for manu-
facturing flux cored electrodes using chemically controlled material is
defined in 4.4. 1.4.1 for flux material and in 4.4. l.b.2 for mill coil.

4.4. 1.4,1 Flux material. Each dry batch (see 4.4.1.1) shall be
chemically analyzed for conformance to the percent allowable variation
(disclosed) from standard (not disclosed) for ●ach formulated chemical
element for each MIL-type electrode (see b.3.2.2). The following additional
conditions shall apply:

(a) Identlflcation of each dry batch as to the Intended use
baned on the resultu of the chemical analysi~.

(b) Maintain record of chemical analysis.
(c) Chemical analysis report of allowable variation from

standard shall be available to the Government repreaenta-
tlve upon request.

(d) Maintain traceablltty to each dry batch In lot Identlflca- “
tion of tne electrodes.

+.4. 1.4.2 )4111 coil. Each continuously rolled mill coil of rod
shall be chemically analyzed for conformance to the approved chemical
composition oontrol limits (see 4.3.2.2). The mill colla useJ for the
production of one lot of electrodes shall be the product of one or more
heats of metal. The following additional conditions shall apply:

(a) One end of each mill coil furnished by mills prohibiting
spliced-coli practice shall be sampled for the above
chemical analysis. Both ends of each mill coil furnished
by mills permitting one splice per coil shall be sampled
for the above chemical analyeis. Mill coils with more than
one splice in each coil shall not be used.

(b) All chemical analysis shall be certified by the laboratory
and made available to the Government representative.

(c) ‘ Mill coils of rod conforming to the eatabllahed chemical
composition control limits for a specific MIL-type ●lee-
trode shall be appropriately Identified 8nd segregated to
evold mixuj?s,

4.4.2 Sampling for quailty conformance inspection. For quality
conformance inspection, electrodes shall be 8eleCted in accordance with the
lot definition in 4.b.2. l.
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4.4.2.1 Lot. A lot of electrodes 16 defined an the quantity of any
one size and t= produced from the following:

9

(a) One dry batch (Bee 4.4.1.1) or one dry blend (ace 4.4.1.2)

and one heat of metal (see 4.4.1.3) not to exceed 25,000
poundn of electrodes, or

(b) Chemically controlled dry batchea of flux material (see
4.U. 1.4.1) and chemically controlled mill coils (ace
4,4. I.Q.2) not to exceed 100,000 pounds of electrodes.

4.4.2.2 Sampling for examination of filled containers. Unit pack-
agea and shipping contalnern shall be sampled and examined In accordance
with MIL-W-1043O.

U.b.2.3 Sampling for visual examination and dimensional tolerance
determination of electrode. Sample electrode shall be selected either from
the production line immediately prior to packaging or from filled unit
packages. If selected from the production line, the total number of
saaplea shall be in accordance with table IV and the electrodes shall be
selected throughout the ?Irun” so that all parta of the lot are represented.
If selection Ia made after the packaging operation. the total number of
samples shall be in accordance with table IV and approximately the same
amount of electrode shall be selected from each of the same unit packages.
Electrode to form one complete circle shall be taken from each sample
spool, coil, or drum.

TABLE IV. Sampling for visual examination and dlmenaional tolerance
determination.

Lot size, number of
spools, coils or
drums in lot (see
4.4.2.1)

2 to 15
16 to 50
51 to 150

151 to 500
501 to 3200

3201 to 35000

?

Acceptance number. maximum
Sample size, number of number spools, coils. or
spoo15, coils or drums drums containing defective
selected at random for electrodes for acceptance
examination of the lot

2
3
5
8

.? 3
20

0
0
0
1

2
3

4.4.3 The 6ample electrodes selected in accordance with table IV
shall be examined in accordance with 4.5.1. If tha applicable acceptance
number of table IV is exceeded by the number of spools, coils, or drums
containing electrodes that do not meet the vlmual ●nd dlrnenalonal require-
ments apecifiet.i in 3“.4 and 3.5, the lot shall be rejected.

u.b.4 Samplin# for chemical analysis. One specimen shall be
selected from the lot (see 4.4.2. 1) to verify conformance to the reauired
chemical composition of deposited metal as specified in the detaiA specifi-
cation (see 3.2).

9

Downloaded from http://www.everyspec.com



——.—

MIL-E-24403A(sH)

4.4.5 Sampling for weld te8t6. Sufficient quantity of electrode
shall be selected from ea?h lot (EII?P 4.4.2.1) for use in the preparation of
~uch welds an may be required by the detail apeclflcation (see 3.2).

4.5 InBpectlon pPorP.411Fc5.

4.5.1 Visual examination and dlmenaional tolerance determination.
Each sample length of electrode selected in accordance with 4.4.2.3 8nall
be examined to verify conformance to visual and dimensional tolerance
requirements epecified in 3.4 and 3.5 and in the detail mpeclfication “(see
3,2). The ●lectrode diameter of each sample shall be measured at two
places approximately 2 Inches from each end. Several readings shall be
taken at each place to determine the maximum and minimum diameteru. The
maximum and minimum iilameters for the place having the maximum deviation
shall be recorded.

4.5.2 Quality conformance weld ke8t. Samplea selected in accordance
with 4.4.4 and U.Q.5 shall be used to perform such tests as may be required
by the detail specification (see 3.2) to verify conformance to the chemical
composition, ~oundnesa, and mechanical properties of deposited Weld metal.

4.5.3 Certification. Results of ●xaminations and tests (see 4.5.1
and 4.5.2) shall be certified by a reaponmlble company official and
furnished to the consignee.

4.6 Teat procedure.

4.6.1 Preparation of weldn. Weld test shall be prepared as
specified in the detail apeciflcation (ace 3.2).

U.6.2 Meld tents.

4,6.2.1 Nondestructive te8to.

4.6.2. 1.1 Magnetic particle inspection. Magnetic particle inspec-
tion shall be in accordance with FIIL-STD-271.

4.6.2. 1.2 Mechanical tents. When required by the detail speclflca-
tion (see 3.2), tensile and ‘.mpact test specimens shall be prepared and
%e~ted in accordance with AWS B4,0.

4.6.3 Chemical analysis sample. The weld metal sample for chemical
snalysia shall be taken from a weld metal pad, a groove weld, or the
~rsctured end of an all weld metal tenalle specimen. In the case of a
dlapute, th~ weld metal pad shall be used.

4.6.3.1 Weld metal pad. A 1 by 3 by 1/2 inch high (minimum) pad
shall be deponited in multiple paaa layera on a plain 18w carbon-steel base
plate. The pad may be quencned In hot water (above 180 F) after each pass
to speed cooling. If thib technique 10 used, the pad shall be air cooled
for approximately 1 minute prior to water quenching. After quenching, the
pad shall be allowed to dry prior to depositing the next pasa. When the
required height has been deposited, the top surface shall be machined to
Jlean bright metal and then a chemical analysis sample machined. No metal
iJhall be removed within 3/8 inch of the base plate. The procedure shall be
“corded and made avalleble in case of a d18pute.
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4.6.3.2 Groove weld sample. Sample drillings or slices shall be
taken from the groove weld after weld reinforcement has been removed to
present a clean surface. The sample shall be taken along the longitudinal
axis and from the upper third of the weld thickness.

4.6.3.3 Tensile apeclmen sample. The sample shall be machined from
the parallel section of fractured tensile apecimena.

U.6.4 Chemical analyaia. Chemical analysis of the deposited weld
metal sample shall be determined in acordance with the procedures specified
in FED-STD-151 ●ither method 111.1 or method 112.1. In case of a dispute,
the analysis shall be conducted in accordance with FED-STD-151, method 111.1.

4.6.5 Diffualble weld metal hydrogen teat. The diffualble weld
metal hydrogen for each electrode being tested shall be determined in
accordance with figure 3 and notea thereto.

4.6.6 Explosion bulge. When required by the detail apeclflcatlon
(ace 3.2), the crack starter and explosion bu16e Weldmenta shall be
prepared and tested in accordance with NAVSEA 0900-LP-005-5000.

4.6.7 Unaatiafactory teat results. If the reaulta of any teat In
determined to be unaati8factory, two reteata shall be permitted. The
results of both retenta nhall be aatinfaatory for lot acceptance.

4.7 Inspection of packwgina. The packaging, packing and marking
shall be inspected for compllanbe with section 5 of thin document.

5. PACKAGING

(The preparation for delivery requirements apecifled herein ●pply only
for direct Government acqulaitiona. )

5.1 Packagin~. Electrodes shall be packaged level A or C in aooord-
ance with the following as specified (see 6.2).

5.1.1 Level A packagln~.

5.?.1.1 Wrapping form 3a and 3b apoola. Each spool shall have the
periphery of electrodes wrapped with paper backed aluminum foil, ~inlMUm
0.0035-inch thick laminated to 30-pound basis weight kraft paper. Wr8~91ng
shall be held in place with tape. In lieu of wrappine, Indlvldual mpoola
may be placed in an extruded polyethylene bag as follows: The bag shall be
0.00U-inch thick. and the bottom and top of the bag shall be cloned after
loading.

5.1.1.2 Packaging, form Sa spools. Each spool shall be placed In ●

set-up or folding paper box conforming to PPP-B-676 or PPP-B-566 respec-
tively, at the option of the contractor. Twenty spools shall then be
placed in a fiberboard box, class 3 container of HIL-U-1043O. Box o1oSU?*,
reinforcement, and waterproofing shall be in accordance with ❑ethod Y of
the appendix to PPP-B-636.

11
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5.141.3 Packaging form jb BpOO~8. Each spool shall be placed in a
fiberboard box, class 3 container of MIL-W-10430. Box closure, reinforce-
ment, and waterproofing shall be in accordance with method V of the
eppendix to PPP-B-636.

5.1.1.4 Peckaing forms 3d and 3e CO118. Form 3d COI1 with llner
shall be individually packaged by any one of the following procedure~.
Selection of the procedure shall be at the contractor’a optl~n.

(a)
(b)

(c)

In class 3d unit containers in accordance with UIL-W-1043O.
Spirally wrapped with one or more layerm of waterproof

material conforming to class C-1 of PPP-B-1055 and secured
with a double tie of I/16 inch minimum diameter, medium or
soft tempered, 8teel wire.

Placed In a minimum 0.004 inch thick low denalty polyeth-
ylene bag. Closure shall be by heat sealing or pressure
8en8itive tape. Each bagged coil shall be further placed
in a set-up, folding paper box or fiberboard box conforming
to PPP-%-676, PPP-B-566, or PPP-B-636 respectively et the
option of the contractor. Setup or folding paper boxes
mhall not ●xceed ten pounds gross weight.

!..ternatlvely, 3d coils may be individually placed in a fiber drum for the
.vel of packing npeclfied. Form 3e coils shall also be placed In fiber
.Tiumrn for the level of packing specified.

5.1.1.5 Packaging form 4 drums. Drums shall conform to PPP-D-723 as
follows (see 6.2):

(a) Grade A, type IT or 111 for overseas shipments.
(b) Grade A, type I for domeotlc shipment and storage.

:)p,ljma shall be provided with cores fabricated from convolutely wound kraft
Ined fiberboard of minimum 0.012 inch thickness. Electrode shall be

<apable of removal from the top of the drum. Drums shall be closed by
means of a lever locking band. When specified (see 6.2), cores Shall be
!’Itted with a slinger ring attachment.

5.1.2 Level C packagina.

5.1.2.1 All forms of elect~ode. Packag$ng shall be sufficient to
affa?d adequate protection against physical damage during shipment from the
contractor to the using activity and until early use.

5.2 Packln~. Electrodes shall be packed level h, B or C of MIL-W-1043O
an speclfled in the contract or order (ace 6.2).

5.3 Harking.

-,

5.3.1 Interior packageo. Shipment marking information for electrodes
shall be provided on interior packages in accordance with the manufactuterta
~,ommercial practice, The information shall include lot Identlflcation,
type, eize, apeclflcation number, manufacturer’s or distributorya name,
. ‘:~ufacturervm or diatrlbutor~a brand or type desl~nation. In addition,
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each COIL with liner, spool or drum shall have the following warning label,
or eqtiivalent, permanently affixed to the body of the Coil,-spool o~ drum
In a prominent pouition and In legible type. Coils without support shall
have a tag bearing the following warning label, or equivalent, in legible
type securely attached to both enda of the coil:

WARNING: Protect yourself and others. Read and understand thin label.

FUMES AND GASES can be dangeroua to your health. ARC RAYS can injure
eyes and burn skin. ELECTRIC SHOCK can kill.

Read and understand the manufacturerfa in8tructiona and your
employer*a safety practicen.

Keep your head out of the fumes.
Uae enough general ventilation or exhauat 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 parta.
See American National Standard 249.1 “Safety in Welding and

Cutting” published by the American Welding Society,
2501 N.W. 7th St., Miami, FL 33125; OSHA Safety and Health
Standards, 29 CFR 1910 are for aal”e by the Superintendent of
Documents, U.S. Government Printing Office, Washington, DC 20402.

DO NOT REMOVE THIS LABEL

5.3.2 . Exterior shipping containers and palletized unit loada.
Shipment marking information shall be provided on exterior ahipplng
containers and palletized unit loads in accordance with the manufacturer!a
commercial practice. In addition to the information required for interior
packagea as specified in 5.3.1 except the warning label, the information
shall include ahipping destination, stock number furnished with contract or
order, cuatome~ts order number, customers item number, a:yd customer~a

name.

5.3.3 All containers shall be marked “ASBESTOS FREE”.

5.k Use of loose-fill material.

5.4.1 Level A packaging and levels A and B packing. Uae of all
types of loose-fill materiala for paokaging ●nd packing appllcation8 such
as cuahionlng, filler, or dunnage 18 prohibited for materiala dastined for
shipboard installation/8towage.

13
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5,Q.2 Level C packaging and packln~. When loose-fill type materials
are used for packaging and pecking ●ppllo8tion8 auoh aa cushioning, filler,
end dunnage, ●ll containers (unit, intermediate, and shipping) shall be
m~rked o? Iebelled with the following Information:

“CAUTION

Contents cushioned, etc., with loose-fill material.
Not to be taken aboard ahlp.
Remove ●nd discard loose-fill material.
If required, recuahion with oelluloslc material,

bound fiber, fiberboard, or trenaparent flexible
cellular material.”

6. NOTES

6.1 Intended uee.
uae with the flux cored

Thin apeclflcmtion covers electrode8 Intendedfor
●rc welding proce8n with or without gaa shielding.

6.2 Ordering data. Acquisition documents should specify the
following:

(a) Title, number, mnd date of this npeciflcation.
(b) Title, number, and date of the applicable detail specifi-

cation.
(0) Types, form. and sizes required (ace 1.2 and 3.2).
(d) When a certificate of compliance 18 required (see 3.4.1).
(e) Level of packaging ●nd packing required (see 5.1 and 5.2).
(f) Packaging required for form 4 drums (see 5.1.1.5).
(g) If slinger ring attachment la to be provided with coren ~8ee

5.1.1.5).

6.2.1 Electrodes shall be ordered by the pound.

6.3 With respect to products requiring quallfloatlon, awards will be
made only for productn which ate ●t the time aet for opening of bide,
qualified for inclusion in the applicable Quallfied Products List QPL 2~403
whether or not ●uch products have actumlly been so listed by that date.
The attention of the contractor 18 called to these requirements, and manu-
facturer are urged to ●rrange 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 contract8 or orders for the produots covered
by this apecificat~or). The ●ctivity reaponnible for the Qualified Product&
List is Nava2 Sea Systems Command, SEA 3112, Department of the Navy,
Maahington, DC 20362, ●nd information pertaining to qualification of prod-
ucts may be obtained from that activity. Application for Qualification
teata shall be made in ●ccordance with ‘Provlalonm Governing Qualification
SD-6w (see 6.3.1).

6.3.1 Copies af ‘Provision Governing Qualification SD-6= may be
obtained upon application to Commanding Officer, Naval Publication and
Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.
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6.4 Changes from greviouu Issue. Asterisks (Q) are not used in this
revision to identify changem with respect to the previous issue, due to the
extensiveness of the changes.

Preparing activity:
Navy - SH
(Project 3439-N368)

15
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I
1

A

OTHER HOLE
MAY BE DRILLED
TO FACILITATE
SPOOLING
OPERATION

SECTION A-A
FIGURE 1. Details for form 3a spools.
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Notes to figure 1:
1. Flange and barrel material shall be nonconductive, and of such

construction to carry the net weight of specified electrode and
retain stability under handling, shipment, storage, and use.
Spools shall be constructed of hardboard flanges and cardboard
barrela. Pla6tic apoola may be used provided they are made of a
material that Is 3elf-extinguishing by the test of ASTM D 635.

2. All dimenaionn in inches.
3* Dimension A, lnaide diameter of barrel, Bhall be such that

Bwelling of the barrel or miealinement of the barrel and flanges
doea not result in the core of the spool being less than the
inside diameter of the flanges.

4. Dimension B, outaide diameter of barrel, BhCIll be such as to
permit proper feeding of the electrode.

5. Spooled electrode alloy shall be labeled and identified as to type
and size of electrode in accordance with commercial practice.

6. The ends of the electrode shall be securely fastened to the hub
and either flange by any ❑ eana that permits accessibility to the
JJtarting end, while aatinfactorily retaining the electrode on the
spool until used, and, moreover, does not interfere with
unspooling operation during welding.

.-.
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.

2-1/32 :::6”

\ Y
7/1621/32” DIA.

I I
OTHER HOLES MAY BE DRIUEDAS
REWIRED TO FACWITATE SPOOLING

b4° 2 1/16”+

p;’, y ,)’).
\ -<\ I /7 / I II

Ad
THESEHOLES NEED ~ ‘Ec710N AA

51! 1302 NOT BE IN LINE

FIGURE 2. Typical detalla for form 3b SPOOIS.
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Notes to
1.

2.
3.

4.

5.

6.

flgute 2:
Flange and barrel material shall be nonconductive, and of such

construction to carry the net weidht of specified electrode and
retain ntabillty under handling, shipment, storage and use.
Spoola shall be constructed of hardboard flanges and cardboard
barrelm. Plastic spools may be used provided they are made of a
material that 10 self-extlngulahlng by the teat of ASTH D 635.

All dimenalons in inches.
Dimenalon B shall be such as to permit proper feeding of

electrode.
Flanges shall not be out of paraliel more than 3/16 inch. Flanges

shall not toe in.
The ends of the electrode ahall, be securely fastened to the hub

and either flange by any means that permits accessibility to the
starting end, while aatiafactorily retaining the electrode on the
spool until used, and, moreover, does not interfere with
unspooling operation during use.

Spool rim may be provided with a removable plug (one aide only).

,---

,.-
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/

Soalod TOP

~Nack (?rotitod In Tenths of o
Millilltr@, Apprax. srn~ -d~y

~ 10mm D@netar Approx.

A
4

5 /

Pyrax GI098

Glyoerin Level

- Shoot ~ta[ or P)fMX
Gkea Contolner, Large
Enough to Hold Required
N#t of Audiometer

—

Iiotploto or Other
Moan, to Mahtoln
Tompamtum at 4S” C.

SFj 12063

FIGURE 3. Sketch of ●vp aratua for determining dlffuaible
hydrogen in weld met-l.

>Int. aa to figure 3:
1. The temting of ●mch elect~ode requires four separate diffusible

hydrogen determlnationa.
2. The specimen plate material #hall be ●ny ordinary strength steel

containing not more than 0.Z5 percent carbon, 0.35 percent slli-
con,. O.OU pere@nt phoaphorum, ●nd 0.05 pe~eent sulfur.

3. The size of each specimen plete shmll be approximately 1/2 by 1 by
5 Inches.

li. Surfacea of ●ach specimen plate before welding shall be thoroughly
cleaned of ●ll rust, mill scale, lubricants, ●nd other
dt31@tt3!’10UJ BatOrl~l.

20
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Notes to figure 3 (continued):
5*

6.

7.

8.

9.

10.

11.

12.
7-.

13.

14.

15.

16.

17.

18.

19.

Each specimen plate shall be weighed to the nearest 0.1 gram (g)
before welding.

The sample electrode shall be taken from the production line .juet
prior to packaging, or from a freshly opened package and tested
without delay.

The welding parameters shall be the option of the manufacturer,
but the values used for current, arc voltage and arc travel
speed, shall be reported.

A single stringer bead (without weaving), U-inches long shall be
deposited on one of the 1 by 5 inch facea of each of the four
specimen plates.

Within 30 seconds of the completion of the welding operation,
each welded specimen shall b~ cleaned of slag and then quenched
in water at approximately 20 C for a sufficient time that it does
not subsequently become hot to the touch. The welded specimen
shall then be further cleaned of all welding slag and any loosely
adhering spatter, dried, and placed In the glycerlne bath and the
audiometer tube placed over the welded specimen. No more than 1
minute shall elapse between extingulahing of the arc and place-
ment of the welded spe.clmen under the audiometer tube.

The four welded specimens shall be welded and placed In the
hydrogen collecting apparatus within 30 minutes. Each welded
specimen shall be placed under a separate audiometer tube.

The four welded specimens and their separate audiometer tubes
shall be tested in the same tank or container.

Glycerine with a minimum purity of 95 percent by volume shall be
uned an the confining liquid.

The gly~erine bath shall be ❑aintained at a temperature of
4S + 3 C during the teat.

The ;elded 6pecimens shall be kept Imd!eraed in the glycerine for @
period of 48 hours minimum.

At the completion of the tent period, the amount of hydrogen
collected shall be meaaured to the nearest 0.05 milliliter (mL).

After the completion of the test period, the welded specimens
shall be removed from the glycerine, cleaned, dried, and weighed
to the neareat 0.1 g to determine the amount of the deposited
weld metal.

The weight of the deposited weld metal shall be determined by
subtracting the weight of each specimen plated from thewe.ight or
the welded specimen.

The volume of the hydrogen collected. divided by the weight of
deposited weld metal is the diffusible hydrogen content in mL per
g of deponited weld metal.

Each separate test result shall be reported along with the average
of the four values.
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