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MLL-E-22200/2D
19 September 1986
SUPERSEDING

flILITARYSPECIFICATION

Electrodes, WELDINC, covtxtsD(AUSTENITIc
CNRO!lIU1l-NICKELSTEEL)

This specification is approved for use by all Departments
Agencies of che Department of Defense.

1. SCOPE

1.1 *. ‘Ilrisspeciflcacion covers shielded metal arc
electcodes, for manually depositing austenitlc chromium-nickel
The use of this specification is limited to the acquisition of
the following applications:

(a) Subsafe.

r’llL-E-22200/2c
15 June 1976
(See 6.5)

and

welding covered
ateel weld metal.
electrodcs for

(b) NY-80 steel welded to auacenitlc stainless steel for
submarines and surface ships.

(c) Ocher special applications when approved or specified
by the command or agency concerned.

Applicable American Welding Society apecificatlonsare used for other applica-
tions of these typea of electrodes.

1.2 Classification. Electrodes shell be of the types, classes, and sizes
shown in table 1, as specified (see 6.2.1). .

Scneficial commsnta (recommendation, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Cemmandcr, Naval Sea Systems Commsnd, SEA 5523, Oeparcment of the Navy,
Washington, OC 20362-5101 by using the self-addressed Standardlzatton Ooctnnent
ImprovementPropoanl (DD Form 11126)appcarlng at the end of this document or
by letter.

AHSC N3943 FSC 343Y
DISTRIBUTION STATSHZNT A Approved tor public release; distribution unlimited

Downloaded from http://www.everyspec.com



T
.—

MIL-E-22200/2D

TABLE 1. Classification. *

—

class Positions of welding Sizes (diameter) inchType

1/16, 5/64, 3/32,
l/8, 5/32

3/16, lf4

MIL-308-15

MIL-308-16 }

1

2

All

Horizontal fillets
and flat

MIL-308C0-15

MIL-308C0-16 I

1

2

All lf16, 5/64, 3/32,
1/8, 5/32

3116, 114Horizontal fillets
and flat

MIL-308L-15

MIL-308L-16 }

1

2

All 1/16, 5/64, 3/32,
118, 5/32

3/16, li4Horizontal fillets
and flat

MIL-308COL-15

MIL-308HC-15

MIL-308HC-16 }

MIL-309-15

MIL-309-16}

l/16, 5/64, 3[32,
lf8, 5/32

3/16, 1/4

1116, 5164, 3/32,
1/8, 5J32

3J16, 114

l/16, 5/64, 3132,
l/8, 5/32

3116, 114

1

2

1

2

All

Horizontal fillets
and flat

All

Horizontal fillets
and flat

All1

2 Horizontal fillets
and flat

MIL-309C0-15

MIL-309C0-16 }

1

2

All l/16, 5/64, 3/32,
1/8, 5132

3/16, l/4Horizontal fillets
and flat

MIL-309L-15

MIL-309L-16 }

MIL-309CoIr15

MIL-309tiL-16}

PSIL-309Cb-15

MIL-309Cb-16}

1

2

All 1116, 5/64, 3/32,
l/8, 5/32

3J16, 114

l/16, 5/64, 3/32,
lf8, 5132
3/16, 114

1116, 5/64, 3/32,
1/8, 5132

3/16, 114

Horizontal fillets
and flat

All1

2 Horizontal fillets
and flac

AH1

2 Horizontal fillets
and flat

2

—
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TA8LS 1. Classification. - Continued

Type class Positions of welding Sizes (diameter) inch

!Ub310-15

I
1 All lllb, 5164, 3132,

118, 5132
2 Horizontal fillets 3f16, llb

and flat
H2L-31O-16 3 Flat 5116

FfIL-312-15

I

1 All 5164, 3132, 118, 5132
2 Horizontal fillets 3/16, L14

and flat
f41L-312-16 3 Flat 5/16

!41L-316-15

[

1 .4.21 1/16, 5164, 3132,
lf8, 5/32

tiIL-316-16 2 Horizontal fillets 3116, llh
and flat

IIIL-316L-15

}

1 All 1116, 5/64, 3/32,
l/8, 5132

M2L-316L-16 2 Horizontal fillets 3/16, 114
and flat

MIL-317-15

}

1 All 1/16, 5/64, 3132,
1/8, 5/32

ML-317-16 2 Horizontal fillets 3/16, 114
and flat

MIL-318-15
1

1 All 3/32, 118, 5/32
I!IL-318-16 2 ~ Horizontal fillets 3/16, 1/6

and flat

flIL-330-15

}

1 All 1116, 5166, 3132,
i/8, 5/32

HIL-330-16 2 Horizontal fillets 3/16, 1}4
and flat

HIL-347-15

}

1 All 1116, 5164, 3/32,
l/8, 5/32

tlIL-347-16 2 Horizontal fillets 3/16, 1/4
and flat

nIL-347ce-15

}

1 All 1116, 5164, 3/32,
1/8, 5/32

141L-347C0-16 2 Horizontal fillets 3/16, 114
and flat

I I t

3
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TABLE 1. Classification.- Continued

Type Class Positions of welding Sizes (diameter) inch

MIL-347HG15

}

1 All lf16, 5/64, 3/32,
118, 5/32

MIL-347HC-16 2 Horizontal fillets 3/16, l/4
and flat

MIL-349-15

\

1 Ail 1116, 5164, 3/32,
118, 5132

MIL-349-16 2 Horizontal fillets 3/16, l/4
and flat

MIL-16.8.2-15

}

1 All 1116, 5/64, 3/32,
118, 5/32

MIL-16.8.2-16 2 Horizontal fillets 3/16, l/4
and flat

2. APPLICABLE DOCDMSNTS

2.1 Government documents.

2.1.1 Specificationa and standards. The following specification and etan-
dards form a part of this specification to the extent specified herein. Dnless
otherwise specified, the iasuea of these documents shall be those listed in the
issue of the Department of Defense Index of Specificationsand Standarda (DoDISS)
and supplement thereto, cited in the solicitation.

SPECIFICATIONS

MILITARY
MIL-W-1043O
MIL-E-22200

STANDARDS

FEDERAL
FED-STD-151

MILITARY
MIL-STD-147
MIL-STD-271

Welding Rods and Electrodes; Packaging of.
Electrodes, Welding, Covered; General
Specification for.

Metals; Test Methods.

Palletized Dnit Loada.
Nondestructive Testing Requirements for Metals.

●�

●
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2.1.2 Other Government documents and publications.
Government documents end publications form a part of this
extent specified herein. Unlerm otherwise specified, the
in effect on the date of the solicitation.

DEPARl?fSNTOF LABOR
tide of Federal Regulations, Title 29,
Fart 1910 - Occupational Safety and Health

The following other
specification to the
issues shall be those

Standards.

(Application for copies should be addreased to the Superintendentof
Documents, U.S. Government Frinting Office, Washington, DC 20402.)

PUBLICATIONS

NAVAL SSA SYSTEMS @Xf’tANO( NAVSEA)
0900-LP-O03-9000- Radiographic ~tandards for Production

and Repair Welds.

(Copies of specifications, standards, publications,and other Government
documents required by contractors in connection with specific acquisition .
functions should be obtained from the contracting activity or aa directed by
the contracting activity.)

2.2 Other publication. The following documente form a part of this speci-
fication to the extent specified herein. Unless otherwise specified, the issues
of the documents which are DoD adopted shell be those listed in the issue of the
DoDISS specified in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DoDISS shall be che issue of the nongovernment docu-
ments which is current on the date of the elicitation.

AKSR2CAN SOCIETY FOR TSSTING AND MATERIALS (ASTM)
A 167 - Standard Specification for Stainless and Heat-ResisCing

i2rramium-NickelSteel Plote, Sheet, and Strip.
(DoD adopted)

A 240 - Standard Specification for Heat-Resisting Chromium snd
Clrrorsium-NickelStainless Steel Plate, Sheet, snd Strip
for Pressure Vessels. (DoD sdopted)

A 666 - Standard Specification for Austenitic Stainless Steel,
Sheet, Strip, Plate, and Fist Bar for Structural
Applications. (DoD adopted)

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

-RICAN WELDING SOCIETY (AWS)
Ah.2 - Standard Procedure for Celibrating Mngnetic Instruments

to Meaaure the Oelta Ferrite tintent of Austenicic
Stainleaa Steel Weld Metal. (DnD adopted)

B4.O - Standard Ffethodafor Mechanical Testing of Welds.
(DnD adopted)

z49.1 - Safety in Welding and ,@tting.

(Application for copies shn.ld be addressed to the Americsn Welding
Society, Inc., 550 NW LeJeune Rnad, P.O. Box 351040, Miami, FL 33135.)

5
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NATIONAL MOTOR FRSIGHT T.RAFFIC ASSOCIATION,
National Motor FreiglitClassification

INC. , AGENT ●
(Application for copies should be eddressed to the National Motor

Freight Traffic Association, Inc.., ATA T&iFFIC Dept., 2200 Nill Road,
Alexandria,VA 22314.)

UNIFORM CLASSIFICATION CONMITTEE AGENT
Uniform Freight ClassificationRatings, Rules and Regulations

(Application for copies should be addressed to the Uniform Classification
Committee Agent, Tariff Publication Officer, Room 1106, 222 South Riverside
Plaza, Chicago, IL 60606.)

(Nongovernment standarda and other publications are normally available
from the organizationswhich prepare or which distribute the documents. These
documents aleo may be available in or through librariea or other informational
services.)

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein (except for associated detail
epecificationa,apeclfication
cation shall take precedence.
supersede applicable lawa and
obtained.

3. HEQUIREMSNTS

sheeta or MS standards), the text of this apecifi-
Nothing in this apecification, however, shall
regulations unless a specific exemption haa been

3.1 Electrodes furnished under this apecification 6hall conform to the
requirementsof MIL-E-22200, and aa apecified herein.

3.2 Coverings.

3.2.1 Composition. The chemical composition of the electrode covering
material ia optional with the manufacturer, subject to the requirements of
MIL-E-22200. The total water content in the covering of each electrode shall be
determined as a qualifying test, and the moisture result obtained thereby shall
be used to establish the maximum moisture level for this electrode under this
specification. The maximum moisture content established for each electrode shall
ba reported in the certification of quality conformance tests (see 6.2.2).

3.2.2 Extent of covering at arc ends. Tubular electrodes at the arc end
may extend beyond the coating in exceaa of the l/32-inch requirement specified
in lSIL-E-22200provided the actual volume of the exposed electrode ia not greater
than the following:

1/32 inch x n
( )

Nominal diameter in inches 2
2

3.3 Groove walds.

3.3.1 Mechanical properties. The mechanical properties of groove welds
shall be ,asepecified in table 11.

../’

●
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TABLE II. Mechanical properties of deposited weld metal.

Tensile Bend test Bend teeL?flli~
strength Elongation!/ condition requirement
(minimum) in 2 inches fissures
(pounds per (minimum) Aa- Heat- per specimen

Type square inch) (percent) velded treated (maximum)

141L-308-15 afid16 80,000 35 x -— 3
141L-308ce-l5 and 16 80,000 35 x —- 3
FIIL-308L-15and 16 75,000 35 x -— 2
MIL-308cmL-15 75,000 35 x —- 2
MIL-308HC-15 and 16 82,000 35 x -— 3
FIIL-309-15and 16 80,000 30 x --- 2
MIL-309Ce-15 and 16 80,000 30 x -— 2
MIL-309L-I5 and 16 75,000 30 x -— 2
MIL-309C0L-15 and 16 75,000 30 x -— 2
MIL-309Cb-l5 and 16 80,000 30 x —- 2
FIIL-310-15and 16 80,000 30 x -— 4
MIL-312-15 and 16 95,000 22 x — 1
llIL-316-15and 16 75,000 30 x — 3
iIIL-316L-15and 16 70,000 30 x —- 3
MIL-317-15 and 16 80,000 30 x. — 3
MIL-318-15 and 16 80,000 25 x —- 2
tlIL-330-15and 16 75,000 25 x --- 4
NIL-367-15 and 16 75,000 ns- 30 aa- X x 2

welded, and welded, and
as heot- 25 aa heat-
treaced trested

MIL-347Cm-15 and 16 80,000 aa- 30 aa- X x 2
welded, and welded, and
aa heat- 25 as heat-
treated trested

fiIL-347HC-15and 16 82,000 as- 30 aa- X x 3
welded, and welded, and
aa heat- 25 aa heat-
treated treated

IIIL-349-15and 16 100,000 25 x —- 3
t41L-16.8.2-15and 16 80,000 aa- 35 aa- X x 2

mlded, and welded, and
aa heat- aa heat-
treated traated

~/ Elongation not required for tranaverae weld apecimena.
~/ Bend teat apecimena or coupons shall be visually examined on the convex face by

the unaided eye (corrected if necessary to 20/20 vision) and shall not exhibit
more than the specified number of fiaaurca after completion of bending. llre
presence of n single tear or fiaaure having a dimension larger than l/16 inch
meaaured in any direction shall be cauae for rejecclon or failure under test.

~f Fiaauraa lf64 inch and less shall not be counted.
AI The corners of apecimena ahal1 not be considered when evaluating the reaulta.

3.4 Chemical composition of deposited weld metal. Chemical composition Of
deposited weld metal shall be aa specified in table III.
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Analysis shall be made fnr the elements for which specific values are
shown in the table. If, however, the presence of nther elements is
indicated in the course of routine analysis, further analysis shall be
made to determine that the total of theee other elements, except iron,
ie not present in excess of 0.70 percent.
Ferrite number shall be from 4 to 10 as determined by an instrument
calibrated in accordance with AWS A4.2 (see figure 1).
Ferrite number shall not exceed 4 as determined by an instrument cali-
brated in accordance with AWS A4.2 (see figure 1).
Silicon shall be not more than 5 times actual carbon present.
Columbium (combined Cb+Ta) shall be not less than 6 timee actual carbon
present but not more than 1.00 percent.
Columbium (combined Cb+Ta) shall be not leas than 8 times actual carbon
present but not more than 1.00 percent. Tantalum shall not exceed
0.10 percent.
Columbium (cmnbined Cb+Ta) shall be not less than 8 times actual carbon
present but not more than 1.4 percent.
Titanium shall be limited to 0.15 percent maximum.

3.5 Electrode identification. Electrodes shall be identified es specified
MIL-E-22200.

. .

●

3.5.1 Heat and lot identification. When specified (see 6.2.1), each elec-
trode shall be marked with heat or lot identificationas specified in I’41L-E-22200.

3.6 Production line purge. Straighten and cut machines, extrusion wire
feeders, and the extrusion area or dip coating area shall be purged of all ●
material used for a production run of one type of electrede which IB not intended
for uee in a aubaequent production run of a different type of electrode. The >’

purge shall be conducted prior to starting a production run of a different type
of electrode. For all other operations where the material is physically segre-
gated and positively identified, or where the individual electrode is positively
identified, the purge shall not be required.

3.7 Nominal lengths. The naainal lengths of electrodes shall be in accor-
dance with table IV.

J
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6

6
TASLE IV. Namin82 lengthe.

Electrode lengths
Sizes end grips
(inch) (inches)

~/ Ae specified (see 6.2.1).

3.8 Core wire alloy identity. The core wire (or strip) elloy identity
requirements shall be as specified in MIL-E-22200.

3.9 Covered electrode alloy identity. When specified (see 6.2.1), the
covered electrede alloy identity requirements shell be as specified in
MIL-E-22200.

3.10 Groove weld soundness. The soundness of groove welds shall meet the
requiren.enteof class I of NAVSFiA0900-LP-O03-9000.

4. QUALITV ASSUSANCE PROVISIONS

b. 1 The quality asaurance
and as specified herein.

4.2 alificacion tests.
HIL-E-22200 and table V herein.

provisions shell be in accordance with FfIL-E-22200

Qualification tests shall be as specified in

Q
11
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For qualification testing of the electrodes, all electrode types shall be
tested using direct current (de) reverse polarity. In addition, fiIL-xxx-16
electrode typea shall be teated using alternating current (at). For
quality conformance inspection, all electrode typea shall be teated using
de reverse polarity.
F - flat V = vertical
Instead of the weld pad specified In MIL-E-22200, chemical analysia samples

MY ~ taken from milling chips from ruptured ends of tensile specimens
or from the ferrite test pad number (for those electradea requiring ferrite
determination).
When both teata (3 and 8a) are applicable, radiography of teat no. 3 till. .
satlaty the requirement for teat no. 8a for 3/16, 11.4,and 5116 size elec-
trndea. If teat no. 3 is radiographer, test no. 8a may be eliminated for
3/16, 1/4, and 5/16 size electrodes.

4.3 Quality conformance inspection.

4.3.1 Lot. A lot of electrodes shall be aa specified in f41L-E-222W for
inspection 1=1 A.

4.3.2 Sampli~ for quality conformance inapaction. Sampling for qmlity

conformance inspection shall be in accordance with t41L-E-22200.

4.3.3 Inspection. ‘lhesamples selected in accordance with 4.3.2 shall be
subjected to the teata specified in table VI (sea 6.2.2).

45
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TABLS VI. Summary of tests required for quality conformance inspection. ●
Required tests

Chemical Ferrite Nondetitructive
Type analysis content (X-ray) Teet procedures Requirements

MIL-308 x x x
MIL-308C0 x x x For chemical analysis
MIL-308L x x x
MIL-308C01 x x x MIL-E-22200 Table 111
M2L-308HC x x x herein
MIL-309 x x x
I’iIL-309C0 x x x
MIL-309L x x x
MIL-309CQL x x x

I
For ferrite content

MIL-309Cb x x x
1

MIL-31O x x Figure 1 Table III
MIL-312 x x herein berein
14TL-316 x x
MIL-316L x x
MIL-317 x x I For nondestructive test
MIL-318 x x
MIL-330 x x Figure 4 3.10 herein
MIL-347 x x x berein
MIL-347Co x x x
MIL-347HC x x
MIL-349 x x
MIL-16.8.2 x x

4.3.3.1 Unsatisfactory test results. If the results of the first tests are
determined to =unsatisfactory, two retests shall be permitted. The results of
both retests shall be satisfactory for lot acceptance.-

4.4 Other tests. Table VII summarizes other tests, in addition to those
specified in tables V and VI for qualification inspection and quality conformance
inspectionof electrodes, as applicable.

.-/

●
..-)
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TASLE VII. .%unnaryof other tests.

Teeta procedures P.equirements

Diameter and length of HIL-E-22200 MIL-E-22200
core wire and 3.7 herein
Concentricity HIL-E-22200 HIL-E-22200
Dielectric etrengt~/ lfIL-E-22200 ML-E-2 2200
Covering, flaking, and MIL-E-22200 KIL-E-22200
cracki~l
Covering moistur~ll~ MIL-E-22200 3.2.1 herein
AUoy identity - core wire K2L-E-22200 3.8 herein
Alloy ident ty - finished

~
llIL-E-22200 3.9 herein

electred~

Al Required for qualification inspection only.
~/ Moisture content eatabliahed at qualification inspection

shell be reported in certification of the quality con-
formance inspection (see 6.2.2).

~/ Required when specifled (see 6.2.1).

4.5 Alloy identity certification. When apecified (see 6.2.1), the Gove~-
“mnc representativevill affix his stamp and date on the concainer, containing
electredea conforming to MIL-E-22200. The letters “’AT”,tO i~iCate allOY
teated, shall be affixed co the container adjacent to the date.

4.5.1 me identification of melte, heats, or lots; the general require-
ments for teat specimens; the rejection of nonconforming lots or apecimena; and
the retest and resubmittal of nonconforming Iota shall be in accordance with
PED-STD-151.

4.6 Inapectlon of packagin&. Sample packages and packa, and the inspection
of the preservation-packaging,packing and marking for shipment and storage shall
be in accordance vith the requirements of section 5 and the documents specified
herein.

5. PACKACING

(The packaging
ment acquisition.)

5.1 Packa@~.
(ace 6.2.1).

5.1.1 Level A.——
tainera aa specified

requiremencaspecified herein apply only for direct Gmvern-

Psckaging of electrodes shall be level A .or

Electrmdea shall be packaged in claaa la or
(ace 6.2.1), in accordance with NIL-W-113430.

C, aa ‘specified

lb unit con-

15
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5.1.1.1 Special instructions. When electrodes are required to be packaged
in claee la unit containers in accordance vith MIL-W-1043O, fiberboard or other
cushioning material shall be ineerted in each end of the unit container to
restrict the end-wise movemant of the electrode. The cushioning materiala shall
be dry and in equilibrium with the electrode covering. The cushioning media mey
be mnitted upon the eucceseful completion of the drop test of MIL-W-1043O.

-’

5.1.2 Level C. Packaging shall bc sufficient to afford adequate protection
against deterioration and physical damage during shipmant frem the supply source
to the using activity and for time periods aa epecified in MIL-E-22200.

5.1.2.1 Electrode ehell be packaged in claes 1 or 2 containers of
MIL-w-1043O, ae epecified (see 6.2.1). Unit container weight shall be in accor-
dance with the manufacturer’e cmmmcrcial practice.

5.2 Packim&. Packimg of electrode shell be level A, B, or C, as epecified
(see 6.2.1>.

5.2.1 Levels A and B. Electrodes shall be pecked leve1 A or B in accor-
dance with MIL-U-1043O, except that for levels A and B packing, palletization for
other than cylindrical cans shall be in accordance with 141L-STD-147.

5.2.2 Level C. Pecking ehall be accempliahed in a manner which vill ensure
acceptance by common carrier and will afford protection against physical or
mechanical damage during direct ehipment from the eupply source to the ueing
activity. The ehippimg container or msthod of packing ehall conform to the
Uniform Freight Claeeification Sulea, National Motor Freight ClassificationRuleo, ●
or other carrier regulations as applicable to the mode of transportation. .J’

5.3 Marking.

5.3.1 Interior packages. Shipmentmarking information shall be provided
on interior packagea in accordance with the manufacturer’s commercial practice.
In addition to the lot identificationaa specified in MIL-E-22200, the informa-
tion ehall include MIL type, size, apecification number, manufacturer’s or
distributor’a name, date of manufacture (month/year),and manufacturer’s or
distributor’s brand or type designation. Packagea, or the amalleet integral
unit with a shipping container, shall carry the follwing warning label, aa a
minimum, prominently displayed in legible type on the package:

.J
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‘WARNING: Protect yourself and others. Read and understand this label.

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

Read and understand the manufacturer’s inscructione and your
employer’s practices.
Keep your bend out of the ftunes.
Uae enough ventilation, exhaust at the arc, or both, to keep
fumes and gases frem 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 Veldtng and
titting- published by the American Welding Society, 550 NW
LeJeune Road, P.O. Sox 351040, Miami, FL 33135; OSNA Safety
and Health Standarda, 29 CFR 1910, available from the U.S.
Department of Lebor, Washington, DC 20210.

00 NOT WOVE THIS LABEL”

Significant toxic constitucnte when present in the electrode in greater than
trace amounta shall be identified on the caution label so that normal venti-
lation can be increased accordingly. These conecltuents Include but are not
limited to those specified in AWS 249.1. ‘

5.3.2 Exterior sMpplng contalnera and pnlletized unit loads. Shipment
marking information shall be provided on axterlor chipping containers and
palleticed unit loada in accordance with the manufacturers commercial practice.
In addition to the information required for interior packagea aa specified in
5.3.1, the information shall include ahipping destination, stock number aa listed
by contract, and customer’a order number, cuatouter’aitem number, and customer’a
name. Sach clasa lb container on the container end adjacent to the electrode
grip end shall be marked ‘OPEN THIS END.

6. NOTES

6.1 Intended use.

6.1.1 f41L-308-15and 16.
weldiog of 18 percent chremium,

aceels.

These electrodes are intended for the general
8 percent nickel, corrosion-resistant(atainlesa)

6.1.2 FIIL-308Ce-15and 16. These electrodes are intended for the welding
application of 6.1.1 requiring a limited cobelt content.

6.1.3 tiIL-308P15 and 16. These electredea are intended for the general
welding of 18 percenc chromium, 8 percent nickel extra low carbon corrosion-
reaiatant steel, used where intergranular corrosion ehourd be limited but where
corrosive conditions are not the moec severe.

6.1.4 )41L-308CeL-15. These electrcdea are intended for the welding

application of 6.1.3 requiring a limited cobalt content.

17
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6.1.5 MIL-308Hc-15 and 16. These electrode~ are
where low magnetic permeability la of prime importance
a factor.

intended for applications
and where corrosion 18 not ●

-’

6.1.6 MIL-309-15 end 16. These electrodes are intended for the joining of
the 18-8 grades of corroa=resiscant steel to ❑ild steel; special treatment
steel, class B armor and other low alloy air-hardening steels, when specified;
and carbon and straight chromium steels to austenitic grades. These electrodes
are also for deposition of a corrosion-resistantoverlay on carbon and low alloy
8teels.

6.1.7 MIL-309C0-15 and 16. These electrodes are intended for the welding
applicationsof 6.1.6 requiring a limited cobalt content.

6.1.8 MIL-309L-15 and 16. These electrodes are intended for similar appli-
cations as MIL-309-15 and 16 types, but where added resistance to intergranular
corrosion is desired.

6.1.9 MIL-309coL-15 and 16. These electrodes are intended for the welding——
applicatior,sof 6.1.8 requiring a limited cobalt content.

6.1.10 MIL-309Cb-15 end 16. These electrodes are intended for similar—
applications as the MIL-309-15 and 16 types, but where expected corrosive condi-
tions are mnre severe, or higher strength at elevated temperature is desirable.

6.1.11 MIL-31O-15 and 16. These electrodes are intended for the welding of
25 percent chromium, 20 percent nickel heat-resistant alloy steels used in high
temperatureservice; special treatmarrtsteel, clase B armor, and other low-alloy
air-hardeningsteels, where apecified; and carbon and straight chromium steels to
austeniticgrades. These electrodes are also intended for deposition of a
corrosion-resistantoverlay on carbon and low alloy steels.

6.1.12 MIL-312-15 and 16. These electrodes are intended for the joining
of the super-alloys to low-alloy (chromium_molybdenumand chromium-nickel-
molybdenum) steels.

6.1.13 MIL-316-15 and 16. These electrodes are intended for the joining——
of corrosion-resistantalloys of similar designations. The molybdenum content
imparts increased resistance to the corrosive effeet of many orgmric acids,
brine, sulfurous, and sulfuric acid.

6.1.14 MIL-316L-15 and 16. These electrodes are intended for the welding
of type 316L corrosion-resis=g steel and under condition similar to those
under which type MIL-318 could be used.

6.1.15 MIL-317-15 and 16. These electrodes are intended for welding of
alloya of similar composition for increaaed corrosion-resistanceto sulfuric
and sulfurous acid and their salta.

6.1.16 PIIL-318-15and 16. These electrodes are intended for the welding
of type 318 corrosion-resistingsteel.
tYPe MIL-316 electrode,

Cenerally, uses are similar to those of
except that, where elevated temperatures and corrosive

conditions favor intergranular corrosion and type 318 alloy 19 used, choice of
stabilized type MIL-318 electrode is indicated.

●
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6.1.17 MIL-330-15 and 16. These electrodes are used in repair of alloy
castings and welding of cast and wrought alloys of similar compositions which
are generally used for heat-resisting properties of high temperatures.

6.1.18 M2L-347-15 and 16. lltescelectrodes are intended for the general
welding of 18-8 corrosion-resistingsteele stabilized by columbi~, which are
used where condition of welding or eervice make unstabilized base metals
susceptible to carbide precipitation, with consequent intergranular corrosion.
Use of these electrodes will not prevent intergranular corroeion alongside a
weld in unstabilized 18-8 chromium-nickel baae metala.

6.1.19 lUL-347ti-15 and 16. These eleccrodea are intended for the welding
applications of 6.1.18 requiring a limited cobalt content.

6.1.20 M2L-3h7HC-15 and 16. These electro,deaare intended for applications
vhere low magnetic permeability or,heat reaibtance ia of prime importance and
vhere corrosion ia not a factor.

6.1.21 M2L-349-15 and 16. Tlreaeelectrodes are intended for the joints
of the super-alloys for application requiring high strength at elevated
temperature.

6.1.22 H2L-16.8.2-15 and 16. l%eae electrodes are intended for uae in
welding 316, 317, and 347 alloya for corrosion-reeiatingaod high temperature
service in the aa-welded or atreas-relievedcondicion.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify the
fOllowiog:

(a)
(b)
(c)

(d)
(e)
(f)

(g)

(h)
(i)

Title, number, and date of chic apecification.
Type, claaa, and size (ace 1.2).
Whether heat or lot identificationia required for individual
electrodes (ace 3.5.1).
For 3/32 size electrode, the length required (ace table IV).
For 1/8 alze electrode, the length required (see table IV).
Whether alloy identity testing of the core vire of each
covered electrode after final marking ia required (aee 3.9).

Whether alloy identity testing and certification is required
for each finished electrode (ace table VII and 4.5).
Le.velaof packaging and packing required (aee 5.1 and 5.2!.
Unit container claaaea required (ace 5.1.1 and 5.1.2.1).

6.2.2 Data requirements. When this specification ia used in an acquisi-
tion and data are required to be delivered, the data requirements identifled
below shall be developed as apecifiad by an approved Data item Description
(DD Fom 1664) and delivered in accordance with the approved Centract Data
~quirementa List (cofLL),incOrpOrated intO the cOntract. *en ‘he PrOviaiOna
of DoD FAK Supplement, Part 27, Sub-Part 27.410-6 (DD Fo~ 1423) are invOked
and the DD Form 1423 ia not used, the data specified below shall be delivered
by the contractor in accordance with the contract or purchaae order require-
mcnta. Deliverabledata required by this specification are cited in the fol-
lnwirrgparagraph.

19
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Paragraph no. Data requirement title Applicable DID no. Q@!?!4

3.2.1 and Certification data for uDI-T-23191 ——
4.3.3 level I material

(Data itcm deacriptiona related to this specification,and identified in
section 6 will be approved and listed aa such in DoD 5010.12-L., Vol. I, AMSDL.
Copies of data item descriptions required by the contractors in connection with
specific acquisition functions should be obtained from the Naval Publication
and Forma Center or aa directed by the contracting officer.)

6.2.2.1 The data requirements of 6.2.2 and any task in aectiona 3, 4, or
5 of this specification required to be perfomned to meet a data requirement may
be waived by the contracting/acquisitionactivity upon certification by tha
offeror that identical data were submitted by the offeror and accepted by the
Government under a previous contract fnr identical item acquired to this speci-
fication. This does not apply to apecific data which may be required for each
contract regardless of whether an identical item has been supplied previously
(for example, test reports).

6.2.3 Electrodes should be ordered by the pound.

6.3 Inspection after delivery. Post delivery inspection of electrodes
to determine conformity to this specificationand for acceptance thereof is the
responsibilityof the consignee. When receipt inspection testing typee MIL-308,
MIL-308Cm, MIL-308L, MIL-308COL, MIL-309, MIL-309C0, MIL-309L, MIL-309COL,
MIL-309Cb, MIL-347 and MIL-347C0, the consignee or user activity may consider
the following delta ferrite test result limits acceptable:

●
—’

(a) A maximum ferrite number of 12.
(b) An average minimum ferrite number of 3 with no individual

inspection level of less than ferrite number 2.

Test results should meet the specified 4 to 10 ferrite number range. For type
MIL-308HC, the user activity may consider a maximum of ferrite number 5 accep-
table, while the contractor should meet the specified ferrite number 4 as the
maximum.

6.4 Subject term (key word) listing.

Alloy identity
Auatenitic chromium% ickel steel
Electrodes
Welding
Weld metal

20
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6.5 Changes from previoue issue. A.vteriskBare not used in this revision
to identify changes with reepect to the previobs iseue due to the extensiveness
of the changes.

Cuecodians:
Army-lu
Navy - SH
Air Force - 20

Raview actLvity:
DLA - GS

User activities:
Army-All
Navy - MC, OS, YD

@B’
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3A” MIN.

SH 9635A

NOTES:

FERRITE READINGS
SHALL 8E MEASURED

IN THIS AREA - FREE
8 WELD LAYERS

OF WELD STARTS AND
( PASSES)

CRATERS.
MINIMUM 8ULDUU

Electrode Width (W) Length (L)

diameter minimum minimum
(inch) (inch) (inch)

1/16 114 3/4
5/64 114 314
3/32 114 1
118 5/16 1
1/3 5/16 1-1/2
3/16 5/16 1-1/2
1/4 5/16 1-1/2

Welding
current
(amperes)

35 to 45
45 to 55
65 to 80
90 to 110
120 to 140
150 to 170
180 to 210 +

Arc
voltage
(volts)

See note 3

1. The base material for the weld pad shall be typea 301, 302, or 304
conforming to ASTf4A 167, ASTM-A 240, or ASTM”A 666.

2. The weld pad shall be built UP by depositing single bead layers one
on top of the other to a minimum height of 1/2 inch and a minimum
of eight layers. lle weld bead layers shall be deposited with a
maximum weave width (electrode manipulation) of 2-1/2 times the core
wire diameter, except the firat several layers may be deposited with
a wider weave. The minimum width and approximate length of the weld
buildup free of the weld arc starts and craters shall conform to the
above table.

3. The welding amperagea shall conform to the above table. The weld
starts and stops shall be located at the enda of the weld buildup.
The arc length shall be aa short as practicable and the voltage
recorded for reference only.

4. The weld pad shall be cooled between passes by water quenching immedi-
ately after each pasa, except the last two weld passes shall be air
cooled below 800”F prior to water quenching.

5. Each weld pasa shall be cleaned prior to depositing the next weld bead.

.-’

FIGURE 1. Ferrite veld apeclman (see weld test No. 4 of table V).
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Notes to figure 1: - Continued
6. After welding, the weld buildup shall be surface ground to 64 root

cean square (rms) finish to provide sufficiencyfinished surface
tn uke the required ferrite readings. The ground area need not
be continuous along the specimen. The weld buildup shall be
continuously water cnoled during the grinding operation. The
finished grnund surface shall be approximately parallel with the
plate surface and shall be located within the laat two paaaea or
layera of weld buildup. Nachining and metallographic polishing
sufficient to remove the cnld working produced by machining may be
used in lieu of surface grinding. The weld buildup ehall be water
cooled during the machining operation.

7. Ferrite readinga ehall be made in terme of ferrite numbers ae deter-
mined by an inatrumant calibrated in accordance with AWS A4.2.
Instrument calibrating shall be verified iiocleaa than once per
menth and mere frequently if neceaaery.

8. A total of eix ferrite readinge shall be taken on the finished surface
along the longitudinal axia nf the weld bead. The readinga shall not
be taken on either end where the weld cratera (etop and etarc areae)
are located. Readinga shall be taken on rather flat areae having
dimensions at least 5/32-inch wide. The aix readinga obtained shall
be averaged to a single value for conversion to the ferrite number.

FIGURE 1. Ferrite weld specimen (see weld teat No. 4 nf table V). - Continued
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1- -1LENGTHSHALL BE AS REQUIRED
FOR THE NIMBER OF TEST

SPECIMENSSPECIFIED

TENSILE
SPECIMEN
(5EE NOTE7)

w
CIMENS

LAYOUTOF TEST PLATE

5“ MAX. CLADDING
(SEE NOTE 2)

-f

- ~AS ~E()”,RE,

I-i
MIN.

SH 9387 GROOVE PREPARATIONOF TEST PLATE

Mlnimum Maximum No. of layerall Current (minimum)
Electrode thickness root opening
size (T) (R) (reverse~olarity)
(inch) (inch) (inch) Minimum Maximum (amperes) (amp% es)

3132 1/2 1/4 1/ lf 75 85
118 112 1/4 il il 95 105
5132 3/4 1/2 7 T 135 150
3/16 3/4 lf2 7 9 155 170
lJ4 3/4 112 7 9 245 265
5116 3/4 112 7 9 345 365

l_/ Pass and layer sequence shall be reported.

FIGURS 2. Welded joint for mechanical and bend tests
(see test no. 3 of table V).
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Notes co figure 2:
1. l%: base material shall match the chemistry of the electrode (same type

designation in most instances). When base material matching the chem-
istry of the electrode is not available, AISI type 306 and 347 material
-Y be substituted fOr the fabrication of tension and bend specimens
provided that for tension specimens, cladding or battering is
accomplished. Base materials shall conform to ASTN A 167, ASTN A 240,
or ASTN A 666.

2. If cladding is necessary, a minimum thickness of 1/8 inch shall be
deposited on the plate edges comprising the groove. lhis may be
done either prior to or after joint fit-up.

3. Preheat and incerpass temperature shall not exceed 350”F.
4. Welding shall be accnrapliehedin the flat poairion. Welds shall be depoa-

fted in layera using the 3 electrode core diameter max$mum weave build
up eequence. Layers shall be approximately l/8-inch thick and shall be
deposited in such a manner that the final layer includes a reinforcement
of standard proportions (1/32 to 1/8 inch). Each layer shall be started
at the finishing end of the preceding layer.

5. The weld reinforcement and backiag strip shall be removed flush with
baae plate surfaces, after completion of welding. The assembly shall
be radiographed in accordance with MIL-STO-271. Radiographs shall
meet the acceptance requirements of 3.10.

6. Tensile soecimena frnm 3/4-inch test nlate shall be 0.505 inch diameter:. .
those from l/2-inch test plate shall ba O.2S0 inch diameter. For
detaila of tensila specimens, aee AWS S4.0.

7. The number and type of mechanical teata ehall be as follows:

Electrode

tYPe

!lIL-347
!UL-347HC
31L-16.8.2

U1 other

I Number of rest specimens

Side
be~/

-

3 3
3 3

3 -
3 -

If Tensile and side bend teats shall be conducted in accordance with AUS S4.0.
~f AU - As welded, HT - heat trested.
~/ Heat treatment shall be as specified in note 8.

8. When heat treatmant ia required, the test epecimene ehall be heated to
1550”F, held for 1 hour, and cooled. Heatirtgand cooling rates shall
not exceed 300”F per hour.

FIGURE 2. Welded joint for mechanical and band teata
(aee no. 3 of table V). - Continued
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SH 9388

u
LAYOUT OF TEST PLATE

r~ ‘IN

I
P -i-

i“l- ‘T-
1/32” TO 3/32”

WELD JOINT PREPARATION

NOTES:
1. Welding shall be done in the vertical position. Weld deposition

shall be as shown. The backside of weld no. 1 shall be cleaned
by grinding prior to depositing weld bead no. 2. Welding inter-
pass temperature shall be 350”F maximum.

2. The weld reinforcement shall be removed flush with the base
material on both surfaces and the assembly shell be radiographed
in accordance with MIL-s’ITI-271.The radiograph shall meet the
acceptance requirements of 3.10.

3. Tvo transverse weld tensile specimene shall be prepered ae shown
and tested in the as-welded condition in accordance with AWS B4.O.
Failure may be in weld or base material; hcuever, tn be acceptable
the strength shall be equal to nr greater than that specified in
table II for the type electrode being tested.

FIGURE 3. Tranaverae weld tensile test for l/16-inch and
5/64-inch electrode (see teet no. 6 of table V). ●
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Electrode size 3/32 (inch) !/8 (inch) 5/32 (inch)

Thickness (T)~/ lf4 318 1/2

1 Weld bead width (IDax)I 3/8 I 1/2 I 5/8

titN.

3/16-5/16 (inch)

112

112

3/4

Al nininnlm.
~1 Tolerance plus or minus 1/16 inch.

NOTSS :

1.

2.

3.
4.

5.
6.

7.

8.

Welding shell be accomplished with the test plate in the vertical or

flat posicinn as specified in table V. Welding current shall be in
accordance vich the manufacturer’s recommendations end the actual
values shall be recorded and reported.
Base aetal shall be in accordance with any of the following AISI types:
304, 316, 316L, and 347 conforming to ASTM A 167, ASTU A 2b0, or
ASlli A 666.
The bevel edge preparation shall be machined or greund.
Welde shall be deposited in approximately l/8-inch thick layers. Weld
bead widths shall be ae shown above. E6ch bead shell contain a etert
in the area to be evelunted.

The reinforcemenc shall be 3/16 inch meximum.
Preheat and interpass temperature shall be 60°P minimum and 350”F
uulximum.
After completion of the weld, the weld reinforcement and beckfng strip
ehall be X-rayed in accordance with 141L-STO-271.

The radiographs eh.sllmeet the acceptance requirements nf 3.10.

FICWSS 4. Groove weld usability test (see test no. 8a of table V).

Downloaded from http://www.everyspec.com



— .-

1

I
I

I

I

I

I

I

I
I
I
I

I
I
I
I

I

I

I

I
I

I

I

I

I
I

/

STANDARDUATlti ~WEm IMPROVEMENT PROfWSAL
/seahaw7fau - R- S&)

IOCUUCNltwua~n 2.mcubwn 71TLC
lIL-E-22200/2D ELECTRODES , WSLDING , COVERED (AUSTENITIC CSiRO?41UM-NICKEL STEEL)
NAME OP ●UBMITTINCJ0uaAN12AT10N b. TV?I OS OmOAMIZATlON (~ M,

❑ vRNOOm

~ we”

LOOmnm@lwct. am. mm-. u? cd)

❑ U4$4”,ACT””,”

n 0’rMER (am.ih):
-

‘ROOLEM AREAS

L ●.-ah N..- and Wordlnm

h -— wording:

. . ~notlnnal. lot *.-nd”inm :

nriwmlw

NAME or sunulTTEn A c Vht. MJJ- OpUor,d b. WORR TELIVHONE NUMmlR ,ImclwtiA-
c-) - Okuloml

MA, uNa AoDResa ,9-6 Cim. 80.. ZIPc-) - *mnu ~.OATE 0? SUCMIEION IVYMMDD,

-- ..—

—/

,

--/

UDL%. 1426

Downloaded from http://www.everyspec.com


