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STEEL WELDING ELECTRODES, COVERED, CORROSION AND HEAT RESISTANT
25Cr - 20N1 (SAE 30310)

UNS W31010

THIS REVISION CONTAINS ONLY EDITORIAL CHANGES.

1. SCOPE:

1.1 Form: [This specification covers a corrosion and heat resistant| steel in the
form of covered welding electrodes.

1.2 Application: Primarily for shielded-metal-arc wélding of parts fabricated

from steels of similar composition and particulariy when the welld zone is
required to have corrosion and heat resistance Comparable to thfat of the
parent |metal. '

‘ 1.3 Classification: Electrodes covered by .this specification are cllassified as
followg and shall be suitable for the following usability characteristics:
Type AWS
Designatior Designation Weld Position Current
A ~15 Flat Vertical, Overhead, and Horizontall DC
B -16 Fl@at, Vertical, Overhead, and Horizontall pC - AC
C -15 Horizontal Fillets, Flat DC
D -16 Horizontal Fillets, Flat DC - AC
1.3.1 MWhen [DC is specified, reverse polarity (electrode positive) is required.
1.3.2 Lime |type coverings are required for Types A and C electrodes|
1.3.3 Type |"A" eTectrodes shall be supplied unless another type is prdered.

2. APPLICARLE)DOCUMENTS: The following publications form a part of| this
specification to the extent specified herein. The Tatest issue of Aerospace

Material Specifications shall apply. The applicable issue of other documents -
shall be as specified in AMS 2350.

SAE Technical Board Rules provide that: “This report s published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.
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1.1

1.2

1.3

2.1

1.3.3 Type “/
2. APPLICAE

The follow

1. SCOPE:

Fom:

This specification covers a corrosion and heat resistant steel in the form of covered welding

electrodes.

Application:

Primarily for shielded-metal-arc welding of parts fabricated from steels of similar compaosition,
particularly when the weld zone is required to have corrosion and heat resistance comparable to

those of theparentmetat:

Classificdtion:

Electrodds covered by this specification are classified as follows and-shall be suitable for the
following [usability characteristics:

LE DOCUMENTS:

Type AWS
Designation Designation Weld'Position
A -15 Flat, Vertical,‘Overhead, and Horizontal
B -16 Flat, Vertical, Overhead, and Horizontal
] -15 Horizontal Fillets, Flat
D -16 Horizontal Fillets, Flat

1.3.1  When DC is specified, reverse polarity (electrode positive) is required.
1.3.2 Lime type coverings are required for Types A and C electrodes.

\" electrodes shall be supplied uniess another type is ordered.

Current

DC
DC-AC
DC
DC - AC

ng publications form a part of this specification to the extent specified herein. The latest
issue of Agrospace Material Specifications shall apply. The applicable issue of

pther documents shall

SAE Publications:

be as specified ImMAMS 2350

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096.

-
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2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15090,

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test HMethods

2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103,
ASTHM E353 - Chemical Analysis of Stainless, Heat~Resisting, Maraging, and
Other Similar Chromium-Nickel-Iron Alloys
2.3 U.S. Govyernment—Pubtications+—Avaitabte—from Cuuuuulld;uy gffiteer, Naval

Publications and Forms Center, 58U1 Tabor Avenue, Philadelphiay|{PA 19120,

2.3.1 Militgry Standards:

MIL-W410430 - Welding Rods and Electrodes, Preparation' for Delivery of

2.4 AWS Publications: Available from American Welding Society, Inc{, P.0. Box
351040, [Miami, FL 33135,

AWS A5.4 - Corrosion-Resisting Chromium and Chromium-Nickel Ste¢l Covered
Welding Electrodes

3. TECHNICALU REQUIREMENTS:

3.1 Composition: Weld metal deposited from electrodes shall conform to the
following percentages by weight, determined by wet chemical methods in
accordance with ASTM E353, by spectrochemical methods, or other|analytical
methods |acceptable to purchasers

min max
Carbon 0.09 - 0.20
Manganese 1.25 - 2.50
Silicon -- 0.75
Phosphorus - 0.04
Swil fur -- 0.03
Chromium 25.00 - 27.00
lickel 20,00 - 22.00
Molybdenum -- 0.75
Copper == 0.75

3.1.1 MWeld Pads for Chemical Analysis: The referee procedure for making pads of
weld metal and removing samples for chemical analysis shall be in
accordance with AWS A5.4.
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2.1.1 Aerospace Material Specifications:
AMS 2350 Standards and Test Methods

2.2 ASTM Publications:

Available from American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA
19103.

ASTM E353 Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar
Chromium-Nickel-iron Alloys

2.3 U.S. Governmént Publications:

Available from Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, 19120.

2.3.1 Military Specjfications:
MIL-W-10430 Welding Rods and Electrodes; Preparation for Delivery of
2.4 AWS Pubilicatipn:
Available from|American Welding Society, inc., P.O. Box 351040, Miami, FL 33135.

AWS A5.4 Cprrosion-Resisting Chromium and-€hromium-Nickel Steel Covered Welding
Electrodes

3. TECHNICAL REQUIREMENTS:
3.1 Composition:
Weld metal deposited from electrodes shall conform to the following percentages by weight,

determined by|wet chemicalmethods in accordance with ASTM E353, by spectrochemical methods,
or by other analytical methods acceptable to purchaser:

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)

Siicensed by Information Handling Services Distributed under license from the IHS Archive


https://saenorm.com/api/?name=30cced7bb93791b69e53726454ce13a7

SAE AMS*5L95E &8 B 4357340 0021225 3 M

Page 3 oar AMS 5695E
= /N
‘ 3.2 Properties: Electrodes shall conform to the following requirements:
3.2.1 Weldability: Electrodes shall demonstrate good weldability and shall flow

3.2.2

3.2.3

3.2.4

. 3.3.1

3.3.2

3.3 Qua]itz:

3.4 Standapd Sizes and Léngths: Shall be as follows:

smoothTy and evenly when used under the conditions specified in 1.3 and
shall produce acceptable welds, determined by a procedure agreed upon by
purchaser and vendor.

Burn-0ff: The covering shall be consumed uniformly all around and shall
not burn back from the core wire under proper welding conditions. Heating
of the electrode during welding shall not cause injurious blistering of
the covering within the ranges of current values recommended by the
manufacturer.

Grip| Portion and Arc Ends: A portion of the electrode 0.75 1.25 inches
(20 } 30 mm) Tong shall be bare to permit good electricaldcofftact with the
eleckrode holder. The arc end of the electrodes shall pelsufficiently
bare| to permit easy striking of the arc but the lengthiof this bare
sectfion, measured from the end of the electrode to the’ point |where the
full| cross-section of the covering begins, shall not exceed the diameter
of the bare wire and in no case shall it exceed 148 inch (3 mm).

Cleaping: Slag produced during welding shald“\be readily remgvable with
hand| tools.

Core| Wire: Shall be uniform in quatdity and condition, cylindrical, sound,
and ffree from foreign materials and® from imperfections detrimental to weld
qualfity.

Coveling: Shall be concentrie, uniform in quality, tightly gqdherent, and
free| from abnormal scabs,. blisters, pockmarks, bruises, and gther surface
deferts and shall withstand normal handling without damage. [It shall not
be hprmfully hygroscopic and shall not adversely affect weld|quality.

TABLE T
Nominal( Diameter
of .Core Wire Length
Inch Inches
5/6% §
3/32 9 and 12
1/8, 5/32, 3/16, 1/4 14
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3.2.1

3.2.2

3.2.3

3.2.4

3.3.1

AMS 5695G SAE AMS 5695G
—
min max
Carbon 0.09 0.20
Manganese 125 2.50
Silicon - 0.75
Phosphorus - 0.04
Sultfur - 0.03
Chromium 25.00 27.00
Nicket 2000 2200
Molybdenum -- 0.75
Copper -- 0.75

Weld Rads for Chemical Analysis: The referee procedure for making pads of weld metal and
remov{ng samples for chemical analysis shall be in accordance with AWS A%.4.

3.2 Properigs:

Electrodes shall conform to the following requirements:

ility: Electrodes shall demonstrate good weldability and shall flow s

ff: The covering shall be consumed uniformly all around and shall no

injurious blistering of the covering within the ranges of current values recom
manufacturer.

Grip Fortion and Arc Ends: A portion of the electrode 0.75 - 1.25 inches (20
bare tp permit good‘electrical contact with the electrode holder. The arc end

othly and evenly
e welds, determined

burn back from the

ire under proper welding conditions. Heating of the electrode during \Aﬁlding shall not cause

ended by the

- 30 mm) long shall be
of the electrodes shail

be sufficiently bafe-to permit easy striking of the arc but the length of this bare section, measured

from the end of the electrode to the point where the full cross-section of the

covering begins, shall

not exceedthe diameter of the bare wire and in no case shall it exceed 1/8 [nch (3 mm).

Cleanjng? Slag produced during welding shall be readily removable with har|

3.3 Quality:

Core Wire: Shall be uniform in quality and condition, cylindrical, sound, and
materials and from imperfections detrimental to weld quality.

d tools.

free from foreign
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TABLE I(SI)

Nominal Diameter

of Core Wire Length
Millimetres Millimetres
2.0 225
2.5 225 and 300
3.0, 4.0, 5.0, 6,5 350

3.4.1 End-grip electrodes shall be supplied in all 1engths;

3.6 Tolerances: Shall be as follows:

3.5.1 Electrodes shall not vary in length more than +1/4 inch (46 ﬂm) from the
length ordered.

3.5.2 Electrode core wire shall not vary in diameter more than +0.002 inch
(+0.05 mm) from the size ordered.

3.5.3 Overall diameter of the covered electrodes shall~not vary more than 4% from
that|of the sample approved as in 4.4.1.

3.5.4 Covering shall be concentric with the core Wire to the extent that the
maxifum core-plus-one-covering dimension shall not exceed thg minimum
coretplus-one-covering dimension by more“than 5% of the minimum
coretplus-one-covering dimension.

4, QUALITY |ASSURANCE PROVISIONS:

4,1 Respongibility for Inspection: . (The vendor of electrodes shall |supply all
sampleg for vendor's tests and _shall be responsible for performing all
requirid tests. Results of.such tests shall be reported to thg purchaser as
required by 4.5. Purchasér)reserves the right to sample and tq perform any
confirmpatory testing deemed necessary to ensure that the electrjodes conform
to the|requirements oftthis specification.

4,2 Classification of Jests:

4.2.1 Acceptance Tests: Tests to determine conformance to requirenents for
composition {3.T), grip portion and arc ends (3.2.3), sizes (3.4), and
tolefances (3.5) are classified as acceptance tests and shall be performed
to represént each control number of electrodes.

4,2,2 Periodic Tests: Tests to determine conformance to requirements for
weldability (3.2.1), burn-off (3.2.2), and cleaning (3.2.4) are classified
as periodic tests and shall be performed at a frequency selected by the
vendor unless frequency of testing is specified by purchaser.
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3.3.2 Covering: Shall be concentric, uniform in quality, tightly adherent, and free from abnormal scabs,
blisters, pockmarks, bruises, and other surface defects and shall withstand normal handling
without damage. It shail not be harmfully hygroscopic and shall not adversely affect weld quality.

3.4 Standard Sizes and Lengths:

Shall be as follows:

TABLE |
Nominal Diameter
of Core Wire Length
Inch Inches
5/64 9
3/32 9and 12

1/8, 6/32, 3/16, 1/4 14

TABLE | (SI)
Nominal Diameter
of Core Wire tength
Millimetres Millimetres
2.0 225
2.5 225 and 300

3.0, 4.0,5:0,6.5 350
3.4.1 End-grip electrodes shall be supplied-in all lengths.
3.5 Tolerances:
Shall be as follows:
3.5.1 Electrodes shall notvary in length more than +1/4 inch (6 mm) from the length grdered.

3.5.2 Electrode cgre wire shall not vary in diameter more than +0.002 inch (£0.05 mmj)|from the size
ordered.

3.5.3 Overall diameter of the covered electrodes shall not vary more than 4% from that of the sample
approved as in 4.4.1.

3.5.4 Covering shall be concentric with the core wire to the extent that the maximum core-plus-one-
covering dimension shall not exceed the minimum core-plus-one-covering dimension by more than
5% of the minimum core-plus-one-covering dimension.

-5-
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4.,2.3

Preproduction Tests:

Tests to determine conformance to all technical

requirements of this specification are classified as preproduction tests
and shall be performed prior to or on the first-article shipment of

" electrodes to a purchaser, when a change in material, processing, or both
requires reapproval as in 4.4.2, and when purchaser deems confirmatory
testing to be required.

4.2.3.1

For direct U.S. Military procurement, substantiating test data and, when

requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, contracting
officer, or request for procurement.

4.3

Sampling:

Shall be as agreed upon by purchaser and vendor; the

control

number
number.

4.4 Approval:

4.4.1

produ
4.,4.2 Vendo
metho
same
any ¢
proce

statement of the proposed changes in material, processing, or

when

revis
4.5 Reports
4.5.1 The v
that
speci
AMS 5
purch
the d
4.5.2 When
assem
confo
furni
This

Sampl¢ electrodes shall be approved by purchaser before elect

thall be a designation indicating batch processing and ¢

ction use are supplied, unless such approval-be waived b

" shall use materials, manufacturing proCedures, process
s of inspection on production electrodes which are esse
s those used on the approved sample ‘electrodes. If necq
nange in covering formulation or in“manufacturing proced
Eses, or methods of inspection, vendor shall submit for

requested, sample electrodes. “Production electrodes inc
bd procedures shall not be shipped prior to receipt of r

endor of electrodes(shall furnish with each shipment a r
Lhe electrodes conform to the technical requirements of
Fication. This «report shall include the purchase order
b95E, control_number, size, and quantity. When requeste
hser, the vendor shall also include in the report the co
bposited weld metal for each heat in the shipment.

nssemblies requiring use of these electrodes are supplie
b1y manufacturer shall inspect each 1ot of electrodes to
rmance to the technical requirements of this specificati
Eh-with each shipment a report stating that the electrod

bre wire heat

rodes for
purchaser.

bs, and
ntially the
rssary to make
ires,
reapproval a
both and,
prporating the
bapproval.

bport stating
this

number,

1 by
position of

1, the
determine
bn and shall
ps conform.

report snall 1nciude the purchase order number, ANMS 50Y0

number, and quantity.

4.6 Resampling and Retesting:

-, assembly

If any specimen used in the above tests fails to

meet the specified requirements, disposition of the electrodes may be based
on the results of testing three additional specimens for each original

nonconforming specimen.

Failure of any retest specimen to meet

the specified

requirements shall be cause for rejection of the electrodes represented and

no additional testing shall be permitted.

Results of all tests

reported.

shall be
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4.1

421

422

423

4.2.3.1

4.3

4.4

4.4.1

4.4.2

Sampling:

Approval

4. QUALITY ASSURANCE PROVISIONS:
Responsibility for Inspection:

The vendor of electrodes shall supply ail samples for vendor’s tests and shall be responsible for
performing all required tests. Results of such tests shall be reported to the purchaser as required by
4.5. Purchaser reserves the right to sample and to perform any confirmatory testing deemed
necessary to ensure that the electrodes conform to the requirements of this specification.

4.2 Classification of Tests:

Acceptanee : S0 FFAH i quirermen : mposition (3.1), grip
portion and arc en .2.3), sizes (3.4), an s (3.5) are classified as acceptance tests
and shdll be performed to represent each control number of electrodes!

Periodid

Tests: Tests to determine conformance to requirements forweldability (3.2.1), bum-off
(8.2.2), and cleaning (3.2.4) are classified as periodic tests and shail be perfgrmed at a frequency

Preproduction Tests: Tests to determine conformance todll technical requirements of this
specification are classified as preproduction tests and shall be performed prior to or on the first-
article ghipment of electrodes to a purchaser, when a'change in material, pracessing, or both
requires reapproval as in 4.4.2, and when purchaser deems confirmatory testing to be required.

For direct U.S. Military procurement, substantiating test data and, when reqlested, preproduction
test material shall be submitted to the cognizant agency as directed by the|procuring activity,
contracting officer, or request for procurement.

Shall be as agreed upon by purchaser and vendor; the control number shall b¢ a designation
indicating batch processing and core wire heat number.

Samplg electrodes shall be approved by purchaser before electrodes for prdduction use are
supplied, uniess such approval be waived by purchaser.

Vendor shall use materials, manufacturing procedures, processes, and methods of inspection on
productiomelectrodes whichrare essentiaity thesame as those usedom theapproved sample
electrodes. lf necessary to make any change in covering formulation or in manufacturing
procedures, processes, or methods of inspection, vendor shall submit for reapproval a statement
of the proposed changes in material, processing, or both and, when requested, sample electrodes.

Production electrodes incorporating the revised procedures shall not be shipped prior to receipt of
reapproval.
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5. PREPARATION FOR DELIVERY:

5.1 Identification:

5.] .1
5.1.1.1

5.1.1.2

5.1.2

5.2.1

5,2.2
5.2.3

5.2.4

6. ACK

5.2 Packagilng:

Individual Electrodes:

At least one legible imprint of the AWS classification (E310) shall be
applied to the electrode covering as near as practical to the grip end of
the core wire and within 2-1/2 inches (63.5 mm) of the grip end. The
prefix letter "E" in the electrode classification may be omitted from the
imprint on the electrode covering.

The numbers of the imprinted electrode classification shall be of bold
black—type-and of sufficient size and color contrast to be legible before
and after normal welding applications.

Electirode Packages: Each package or container shall be(legib[ly marked with
not Tess than the purchase order number, AMS 5695E, control npmber, size,
quantlity, type designation, recommended current valu€; and mahufacturer's
designation.

Packdging shall be accomplished in such a mahner as to ensure| that the
elecyrodes, during shipment and storage, will be protected agpinst
mechanical injury and exposure to moisture., Such packaging shall protect
the dovering from changes in moistureccontent to the extent that use of the
electirodes may be impaired.

The weight of the package shall .be as agreed upon by purchasey and vendor,

dance with
d regulations
he electrodes

11 conform to
ortation,

Packages of electrodes shall be prepared for shipment in acco
commgrcial practice and in.compliance with applicable rules a
pertdining to the handling, packaging, and transportation of
to ensure carrier acceptance and safe delivery. Packaging sh
carrier rules and regulations applicable to the mode of trans

cordance with
or
be acceptable

For direct U.S. MiVitary procurement, packaging shall be in a
MIL-W-10430, Lével A or Level C, as specified in the request
procyrement.~ Commercial packaging as in 5.2.1 and 5.2.3 will
if iy meets’the requirements of Level C.

NOWLEIDGMENT:

A vendor sha]l mention this Spec1f1cat1on numbep and its
d

rev

7. REJ
mod

1ST0N orders.

ECTIONS: Electrodes not conforming to this specification, or to

ifications authorized by purchaser, will be subject to rejection.
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