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(See 6.3)

RODS AND PONDERS, WELDI NG SURFACI NG

This specification is approved for use by all
Agenci es of the Departnent of Defense.

Depart nments and

1. SCOPE
1.1 Scope. This specification covers welding rods and powders to

be used for the purpose of overlaying with a materi al
and abr asi on,

1.2 dassification.
follow ng forns,

Wl di ng rods and powders shall
types and sizes as shown in table I,

resistant to erosion

be of the
as specified (see

6.2.1)
TABLE I. Forms, types, and sizes,.
Form Type Size
Diameter (inches)
MIL-RCoCr-A-1, -2, and -3 7]
MIL-RCoCr-C-1 and -2 1/8 (0.125)
MIL-RNiCr-B-1 and =2 3716 (0.188)
Rods MIL-RNiCr-C-1 and -2 > 1/4 (0.250)
MIL-RNiCr-D-2 5716 (0.313)
MIL-FReMoC 3/8 (0.375)
MIL-RFeCrCo
MIL-PNiCr-B-2 3
o MIL-PNiCr-C-2 Mesh, ASTM sieve
Fowders MIL-PNiCr-D=-2 ’ 80/325
MIL-PCoCr-E~1 and -2
7
i“»nnflcial comments (recommendations, sdditions, deletions) and any
pertinent data which may be of use in improving this document should
be sddressed to: Commander, Naval Sea Systems Command, SEA 3112,
Department of the Navy, Wasnington, DC 20362 by using the self-address:
Standardization Document Improvement Proposal (DD Form 1426) appearing

at the end of this document or by letter.
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20 APPLI CABLE DOCUMENTS

201 Issues of docunents. The follow ng documents, of the issue
in effect on date of I1nvitation for bids or request for proposal, form
a part of this specification to the extent specified herein,

SPECI FI CATI ONS

M LI TARY
M L-B-117 - Bags, Sleeves and Tubing - Interior Packaging,
M L-W10430 - Welding Rods and Electrodes; Preparation for
Delivery of.,
M L-1-45208 - Inspection System Requirenents.

STANDARDS

FEDERAL
FED- STD-151 - Metal s; Test Met hods.

M LI TARY _ _
M L-STD-105 - Sanpling Procedures and Tables for Inspection
by Attributes.

PUBLI CATI ON

NAVAL SEA SYSTEMS COMVAND
NAVSEA 0900- LP-003-8000 - Surface |nspection Acceptance
Standards for Metals.

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

2.2 Qther publications. The follow ng docunents forma part of
this specification to the extent specified herein. Unl ess ot herwi se
indicated, the issue in effect on date of invitation for bids or request
for proposal shall apply,

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE, | NC. (ANSI)
Z49.1 - Safety in Welding and Cutting.

(Application for copies should be addressed to the Anerican Nati onal
Standards Institute, Inc., 1430 Broadway, New York, NY 10018.)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
B 214 - Sieve Analysis of Ganular Mtal Powders.

(Application for copies should be addressed to the Anerican Society
for Testing and Materials, 1916 Race Street, Phil adel phia, PA 19103.)
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AMERI CAN VEELDI NG SOCI ETY (AWE)
A3. O - Welding Terns and Definitions.

~ (Application for copies should be addressed to the Anerican Wl ding
Society, Inc., 2501 NW 7th Street, Mam, FL 33125.)

DEPARTMENT OF LABOR
Code of Federal Regulations, Title 29
Part 1910 - Cccupational Safety and Health Standards.

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

UNI FORM CLASSI FI CATI ON COW TTEE AGENT
Uni form Freight Classification Ratings, Rules and Regul ations,

(Application for copies should be addressed to the Uniform C assi -
fication Conmittee Agent, Tariff Publication Oficer, Room 1106, 222 South
Ri versi de Plaza, Chicago, IL 60606.)

(Technical society and technical association specifications and
standards are generally available for reference fromlibraries, They are

al so distributed anong technical groups and using Federal agencies.)
39  REQUI REMENTS

3.1 Definitions. For the purpose of this specification, the welding
terns and definitions contained in ANS A3.0 shall apply

3.2" Materials, Miter ials shall be such as to produce rods and
powders conformng to the requirements of this specification.

3.2.1 Contamination. The contractor shall maintain process control
procedures in order to prevent contam nation of the surfacing filler
netals, especially by the sources specified in 3.2.1.1 through 3.2.1.4.

3.2.1.1 Marking material. Marking material containing hal ogens,
antinmony, arsenic, Dbisnuth, coner, | ead, phosphorus, sulfur, tin, or zinc
in excess of 250 parts per mllion (p/m each, shall not be used for
identification. Paints shall not be used

3.2.1.2 Lubricants. Lubricants used in machining, grinding or other
cold processing,” nmarking materials used for in-process identification,
and ot her possible contam nants such as sulfur, lead, or iron from grinding
mhﬁg!s, shal|l be renoved pr ior to any heat treatment, hot formng or
wel di ng.

3.2.1.3 supplies. Supplies which cone into contact with the
surfacing filleér netals during processing shall not contain any el enment

Whi ch under processing operations could adversely affect the properties
of the material.

3.2.1.4 Mercury, During the manufacturing process, exam nation
and tests, the surfacing filler netals shall not have cone in direct
contact with nmercury or any of” its conpounds nor with any mercury
containing devvice enploying a single boundary of containnent.
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3. 2.1.5 Recovered nmaterials. Unless otherw se specified herein,
all equipnent, material, and articles incorporated in the products covered
by this specification shall be new and shall be fabricated using materials
produced fromrecovered materials to the maxi num extent practicable w thout
j eopardi zing the intended use. The term ‘recovered materials means

mat eri al s which have been collected or recovered fromsolid waste and
reprocessed to becone a source of raw materials, as opposed to virgin raw

material s. None of the above shall be interpreted to nmean that the use

of used or rebuilt Products_is al l owed under this specification unless
ot herwi se specifically specified.

3.3 Size.

3.3.1 Length. Unless otherwi se specified (see 6.2.1), welding rods
shal | be furn|s%ea in standard lengths of 12 to 18 inches. A mninmum
l ength of 8 inches may be furnished but no nore than 20 percent of any

order shall be shorter than the standard | ength.

3.3,2 Nonminal dianmeter. The nomi nal dianeter of rods shall be in
accordance with table 1I.

3.3.2.1 Tolerance on dianeter. The actual dianeter of any rod shal
not vary nore than 15 percent from the nom nal dianeter

3.3.3 Nominal nesh size. The nomnal mesh size range of powder
shall be in accordance with table |

3.3.3.1 Tolerance on nesh size. The total weight of powder |arger
and snaller than the nom nal nesh size range shall not exceed 2 percent
oft he sieve analysis sanple weight.

3.4 Surfacing filler netal identification.

3.4.1 Rod identification. At least one legible rod type designation
or classification nunber (see table Il) shall be applied to each rod
approxi mately 1 inch fromone end. The designation shall be applied by
inprinting: 1ndenting orattaching a pressure- sensitive plastic-coated
tape inmprinted with the designation. Equal - si ze bl ock characters shal
be used.  Their height shall be apProxinater 50 to 100 percent of the
rod di aneter but need not exceed 5/32 inch height. The inprints shal
be made with fade-proof ink which is resistant to danage by oils, solvents,
at nospheric conditions, shipping, handling and use.

3.4.2 Powder identification. At l|least one |egible powder type
desi gnation or classification nunber (see table 111) shall be applied to

each unit container of powder. The designation shall be inprinted on the
unit container or inprinted on a pressure-sensitive plastic coated tape
and attached to the unit container. Equal-size block characters

approxi mately 5/ 32 inch high shall be used. The inmprints shall be made
Wth fade-proof ink which shall be resistant to danage by oils, solvents,
atnospheric conditions, shipping, handling, and use

3.5 Chem cal conposition. The surfacing filler netals shall conform
to the chemcal conmposition shown in table Il for rods and table 11l for
powder s.
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3.6 Surface finish. Rods shall be of uniformquality and free from
segregation, oxides, slivers, seans, or other irregularities which would
inpair their useful ness.

3.7 Usability.

3.7.1 During deposition, the filler metal shall flow freely and
smoot hly over the surface of the test plate previous deposit wthout
boiling or excessive activity (see 4,3.3.4).

3.7.2 The weld netal surface shall be free of slag inclusions and
porosity.

3.7.3 The deposited surfacing material shall neet the requirenents
of NAVSEA 0900- LP-(003-8000 for liquid penetrant inspection (see 4.3.3.4)
of hard surfacing material of valves and val ve seats.

3.8 Alloy identity. Each end of wire to be spliced during
processi ng-sha e tested for alloy identity (see 4.3.3.1), except when
splicing is done to repair a wire break without renoving the wire from
the process I|ine.

3.8.1 Both ends of each wire, drawn to finish size, shall be tested
for alloy identity (see 4.3.3.1) before cutting to |ength.

3.9 Production _equi pnent. Wen a change is nmade in a production
run of one ML-type rod or powder to another, inspection shall be perforned
prior to starting the new run to assure that equi pnent and process |ines
are purged of material fromthe previous production run. This inspection
shal| be performed for all equipnment used in manufacturing operations where
the material is not segregated and positively identified, e.g., cutting

to | ength.
4. QUALI TY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwise specified in
the contract, the confractor 1s responsible for the performance of all
i nspection requirenments as specified herein. Except as otherw se specified
in the contract, the contractor may use his own or any other facilities
suitable for the performance of the inspection requirements specified
herein , unless disapproved by the Government. The Governnent reserves
the right to performany of the inspections set forth In the specification
where such inspections are deenmed necessary to assure supplies and services
conform to prescribed requirenents.

4.1.1 Inspection system The contractor shall provide and maintain
an inspection system accept ible to the Government for supplies and services
covered by this specification. The inspection system shall be in
accordance with ML-I-45208




M L- R17131C

4.2 Sanpling for quality conformance inspection

4.2.1 Lot definition.

4.2.1.1 Al inspection and tests except the weld test. Al rods
and powder of the same type ard SIze produced fromthe sane heat or nelt
at one plant shall be considered a |ot.

4.2.1.2 Wld test. Al rods or powders of the sanme type produced
from the sane heat or nelt at one plant regardl ess of size shall be
considered a lot for the purpose of the weld test.

4.2.1.3 Lot identification. Each heat or nelt shall be uniquely
identified by the filler netal manufacturer®control nunber or other
mar ki ng whi ch shall appear on each unit Package and shi ppi ng contai ner.
The mar ki ng whi ch designates the lot shall be in a position which permts
ready | ocation by the consignee. [f control numbers or synmbols nust be
decoded for identification of the heat or nelt, the manufacturer shal
furni sh the consignee the key or instruction necessary to interpret the
code system used.

4.2.2 Snpling for inspection of filled containers.

4.2,2.1 Filled shipping containers. From each lot as defined in
4.2.1,1, a random sanple of shipping containers filled with unit containers
of rods or powder shall be selected in accordance with ML-STD 105 at
inspection |level S-4 and acceptable quality level (AQ) 6.5 to verify
conpliance with section 5.

4.2.2.2 Filled unit containers. From each |lot as defined in
4.2.1.1, a randomsanple of filled unit containers shall be selected in
accordance with ML-STD- 105 at inspection |level S-4 and acceptable quality
level 6.5 to verify conpliance with section 5.

4.2.3 Sanmpling for inspection of rods or powlers

4,2.3.1 Visual and di nensional exam nation of rods. From each | ot
as defined in 4.2,1.1, a random sanple of rods shall be selected in
accordance with ML-STD 105 at inspection level S-4 and acceptable quality
level 4.0 to verify conpliance with this specification. Lot size shall
be expressed in pounds. Sanple size shall be the number of el ectrodes
to be examned. The rods selected in this sanple shall be taken from
packages selected in the packagi ng inspection sanple (see 4.2.2.1).

4,2,3.2 Chemcal analysis. From each lot as defined in 4.2.1.1,
a sufficient quantity of rods or powders shall be randomy selected from
each of two packages to provide one sanple for chem cal analysis in
accordance with 4.3.3.2.
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4.2.3.3 Sieve analysis. Fromeach lot as defined in 4.2.1.1, a
quantity of powder shall be selected from separate packages to formtwo
separate sanples. The sanple size shall be 100 grans when the-powder
density is greater than 1,50 grans. per cubic centineter, (g/em3) 50 grans
when less than 1,50 g/em3 (see 4.3.3.3).

4.2.3.4 \Weld test. Fromeach ot as defined in 4.2.1,2, a
sufficient quantity of rods or powders shall be randomly selected from each
of two packages for the weld test of 4.3.3.4.

4.3 Quality confornance inspection.

4.3.1 Containers.

. 4,3,1.1 Procedure, Each of the filled shipping containers sel ected
in accordance wth 4. 2.2.1 and each unit package selected in accordance
with 4.2.2.2 shall be exanmined for defects of construction, unsatisfactory

mar ki ngs, and for weight of contents.

4.3.1.2 Acceptance criteria. Any filled shipping container or unit
package with one or nore defects shall be rejected. [ f the nunmber of
defective filled shipping containers or unit-packages exceeds the
accept ance nunber for the appropriate sanpling plan of ML-STD 105, the
| ot represented by the sanple shall be rejected.

4.3.2 Visual and dinensional exam nation.

4.3.2.1 Procedure. Each of the sanple rods selected in accordance
with 4.2.3.1 shalT be examined to determ ne conformance with the
requirements of 3.3, 3,4, and 3.6.

4.3.2.2 Acceptance criteria, Any rod with one or nore defects shal
be rejected. [T the nunber of rods exceeds the acceptance nunber for the
expropriate sanpling plan of ML-STD-105, the |ot represented by the sanple

shal |l be rejected.

4.3.3 Tests.
4.3.3.1 Aloy identity

. 4.3.3. 1.1 Procedure. The alloy identity test nethod may include
chem cal anal ysi s, metal sorting devices, other approved methods, or a
conbi nation of nethods. The test nethod shall be-approved by the Naval
Sea Systens Command, Departnent of the Navy, Washington, DC 20362

4.3. 3.1.2 Acceptance criteria. |f the test denonstrates that the
material does not conformto the type specified, the material shall be
rej ected.

4.3.3.2 Chemcal analysis

4.3.3.2.1 Procedure, Chemical analysis shall be perforned in
accordance with FED- STD- 151.
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4,3. 3.2.2 Acceptance criteria. |If any sanple fails to conformto

the requirements specified in table Il or table Ill, as applicable, the
ot of material represented by the sanple shall be rejected.

4.3.3.3 Sieve anal ysis.

4,3,3.3,1 Procedure. The sanples selected in accordance with
4.2.3.3 shall betested In accordance with ASTM B 214.

4,3. 3.3.2 Acceptance criteria. A lot represented by a sieve
anal ysis in which the sum of the weight of the sanple retained on the 80
mesh sieve plus the weight of the sanple passed through the 325 mesh sieve
exceeds 2 percent of the sanple weight shall be rejected.

4.3.3.4 Wld test (when specified (see 6.2.1)).

4.3.3.4,1 Procedure. Test assenblies shall be prepared on which
sanpl es obtained Tn accordance with 4.2.3.4 shall be deposited by hard-
surfacing processes as specified bel ow

RAALLRRCO%%'?‘Alz - Oxyacetylene (1-1/2 to 3X feather)

M L-RCoCr-A-3 - Tungsten Inert Gas Welding (TIGQ

All other rods - As specified by the command or agency concerned
(see 6.2.1)

All powders - Plasma Transferred Arc (PTA)

A mni mum overlay of four square inches mninmmshall be deposited,
consisting of three layers for rods and two |ayers for powder, on a test
piece six inches by three inches by 3/4 inch mininum As an alternate
for powders, the test piece may be two to three inches in diameter by six
i nches mini mum | engt h. The test piece shall be a wel dable grade of |ow
carbon steel for deposits of cobalt, nickel and iron base rods and type
302 or 304 stainless steel for all powder deposits, unless otherw se
specified b% the conmand or agency concerned. During welding the =
o?eratlng characteristics shall be noted and conpliance with 3.7 verified.
After cooling and visual exam nation of the finished weld, the surface

of the overlay shall be ground snooth and five randomy | ocated hardness
readings taken. After hardness testing, the assenbly shall be sectioned
to provide a mninum of three coupons for macro-examnation at 10X

magni fication in the polished and etched condition.

4.3,3.4.2 Acceptance criteria, weldability. If any sanple fails

to conformto the requirenents of 3.7, the lot represented by the sanple
shall be rejected.

4. 3.3.4.3 Acceptance criteria, visual exanmnation. If any sanple
fails to conformto the requirenents of 3.7, the Tol represented by the
sanpl e shall be rejected

4.3.3,4.4 Acceptance criteria, hardness. The m ni mum hardness of
the overlay shall Dbe as specified (see 6.2.71).

10
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4.3.3.4.5 Acceptance criteria, macro-exam nation. The macro surfe
bei ng exam ned shall be evaluated for porosity to the weld acceptance

standard for class 2, (1/4 inch thickness) of NAVSEA 0900- LP- 003- 800.
No lack of bond is permtted. .

4.3.4 Certificate of tests. A certificate of quality conformance
of the tests specifred in 4.3.3 (i.e., chenmical analysis, sieve analys
when applicabl e, and hardness when required) containing actual quantit:e
test results including the process and range of anperage enployed in ne
the required usability test for quality conformance inspection for eac
accepted lot included in a particular shipnment shall be furnished to tt
consignee with the shipnent. The qualiny conformance test result data
shall be submitted on the form shown on figure 1.

4.3.5 Replacenent, retest, rejection, and resubnmttal.

4.3.5.1 Replacenent of test specinmens. A test specinmen may be
di scarded and a replacement test specinen selected in accordance with
FED- STD- 151.

4.3.5.2 Retest for chenical analysis.

4.3.5.2. 1 \Wen one or nore representative test specinen(s) does r
conform to specification requirenents for the tested characteristic, ot
a single retest of each nonconform ng characteristic may be performed t
establish product acceptability.

4,3.5.2.2 Retests shall be perforned on tw ce the number of
representative sBecinens that were originally nonconforming. Retest
5ﬁe0|nens shall be taken from the same sanpling pieces and adjacent to
the original nonconform ng specinen.

4,3.5.2.3 Retest for other tests or exam nation are not permttec

0 4.3.5.3 Rejection. Wen any retest specinen does not conformto
specification fequirenents for the characteristic being retested, the |
represented by that specinmen shall be rejected.

4.3.5.4 Resubmittal of rejected lots. A rejected |ot may be
resubm tted for acceptance testing provided that the rejected lot is
reworked, as necessary to correct the nonconform ng condition. Rewor Ki
shall consist of any procedure required to correct physical, mechanica
or dinensional deficiencies in nonconformng material or In nonconfornmi
unit packages and shi pping containers to neet specification requirenent
wi t hout adversely affecting its other required characteristics.

4.3.5.5 Wen a rejected lot consists of nore than one piece, eack
remaining piece in the lot muy be tested for the nonconformng
characteristic and each piece that conforns to specification requirener

may be offered for acceptance.

4.4 Packagi ng inspection. The packagi ng, packing, and marking she
be inspected for conpliance wth section 5 of this docunent.

11
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5. PACKAG NG

(The preparation for delivery requirenents specified herein apply
only for direct Governnent acquisitions.)

5.1 Packagi ng.

5.1.1 Rods. Rods shall be packaged level Ain class 6a unit
containers or level Cin accordance with ML-W10430 (see 6,2,1). The
contai ner net weight shall be 5 or 10 pounds (see 6.2.1).

5.1.2 Powder levels A and C. Powder shall be packaged in units
of 10 pounds maxi num I'n reseal abl e, noistureproof plastic or netal
cont ai ners. Pl astic bags, when used, shall conformto ML-B-117, and shall
be cushioned and placed within a carton, can, or container to prohibit
novenment or damage to the bag.

5.2 Packing.

5.2.1 Rods. Rods packaged as specified shall be packed |evel A
B or C as specified (see 6.2.1) in accordance with M L-W 10430.

5.2.2 Powder. Powder packaged as specified In 5 1.2 shall be packed
for the level specified as follows:

(a) Level B shipping container shall be as specified under [evel
A packing of ML-W210430 for class la and class 1c
contai ners.

(b) Level B shipping containers shall be as specified under
| evel B packing of ML-W10430 for class 1c containers.

(c) Level C shipping containers shall conformto the level C
packi ng requirements of M L-W10430.

5,3 Marking. In addition to any special marking required (see
6.2.1) or herein, marking shall be in accordance with M L-W10430.

5.3.1 Special nmarking. In addition to the marking requirenents
for interior packages cited in ML-W210430, unit containers and exterior
packages shall include the National Stock Nunber when furnished with the

12
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contract or order. In addition all interior packages shall carry the
follow ng caution label, as a mninmm or equal promnently displayed
| egible type on the package

~

WARNING: Protect yourself and others. Read and understand this 1at

FUMES AND GASES ce2n he dangerous to vour health., ARC RAYS can injw

------ LE-R1 B A-RAL S

eyes and burn skin, ELECTRIC SHOCK can kill.

Damd a mmAanabtand Fha manuifanés ur arte (nc rauatianc A uvAanr
ncau anyd WHUTI ovauu il s lll lUl W vwe I\-l -~ AW VI Mw Vaw il . J
employer's safety practices.

Keép 9our head out of the fumes,
Use enough general ventilation or exhaust at the arc or both
to keep fumes and gases from your breathing zone., and the

general area.
Wear correct eye, ear and body protection.

NA naAé #n tAah Tdaun n\nn#m{ al narte
wC NCUT TOUCH L1iVEe €4EC ita. pares.,

See American National Standard Z49.1 "Safety in Welding and
Cutting” published by the American Welding Socliety,

2501 N.W. 7th St., Miami, FL 33125; OSHA Safety and Health
Standards, 29 CFR 1010, are for sale from the Superintendent

of Documents, U.S. Government Printing Office,
Washington, DC 20402.

DO NOT REMOVE THIS LABEL

Significant toxic constituents when present in the rods or powder in
greater than trace anobunts shall be identified on the caution |abel so
that nornal ventilation can be increased accordingly. These constitue
include but are not limted to those itemzed in the applicable sectic
of ANSI Z49.1.

6.  NOTES

6.1 Intended use. The welding rods and powders covered by this

specification are 1 ntended for VVﬁpllcatlons for resisting wear and i
covering a range of conditions ere corrosion, erosion, and abrasion

considered factors in choosing the proper rod or powder. The inter-
changeabl e use of basic types should not be done w thout the approval
t he command or agency concer ned.

6.1.1 Types ML-RCoCr-A-I and -2. Rod types H L-RCoCr-A-1 and -2
are intended Tor depositron by the oxyacetyl ene process. Car bon pi cku
from the oxyacetylene flanme, which is characteristic of this process,
3sually necessary to obtain desirable hardness levels in the hardsurfa

eposi t
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6.1.2 Type ML-RCoCr-A-3. Rod type ML-RCoCr-A-3 is intended
for deposition by the tungsten- inert gas (TIC) process and contains
sufficient carbon to attain desirable hardness levels in the hardsurfaced
deposit. Deposition by the oxyacetylene process Wwll increase the carbon
content and hardness of the deposit and may result in excessively hard
and brittle deposits. Therefore, this type of rod should not be used with
the oxyacetyl ene process.

6.1.3 Type ML-RCoCr-C. This alloy is nore resistant to abrasion
an type ML-RUoCr-A and wll attain a mnimum hardness of 50 Rockwel| C.

th
It is nmore brittle, of higher strength, and considerably |ess resistant
to thermal shock.

6.1.4 Type ML-RNNCr-B. This alloy is simlar to types M L-RFeCrCo,
ML-RNiCr-C, "and ML-RNCr-D in respect to hardness and resistance to
certain types of abrasion.

6.1.5 Type ML-RNiCr-C. This alloy is simlar to type ML-RCoCr-C
in respect to hardness and resistance to certain types of abrasion and
intended for use with tank sprockets.

6.1.6 Type ML-RNNCr-D. This alloy iS simlar to types M L-RFeCrCo,
ML-RNCr-B, and ML-RNICr-C in respect to hardness and resistance to
certain types of abrasion.

6.1.7 Type ML-RFeMbC. This alloy is intended for use with tank
treads, pins, and bearl ngs.

6,1,8 Type ML-RFeCrCo. This alloy is simlar in hardness and
resistance to certain types of abrasion, to type N L-RCoCr-A For sone
purposes it is an alternate and nay be used interchangeably.

6.1.9 Type ML-PCoCr-E-I . This alloy may be expected to attain
a mnimum hardness of 43 Rockwell C. It has intermediate properties
between type ML-RCoCr-A and M L-RCoCr-C.

6.1.10 Type ML-PCoCr-E-2. This alloy is nore resistant to abrasion
than M L-PCoCr-E-1I. It 1s somewhat |ess resistant to thermal shock.

6.1.11 Hardsurfacing processes. For purposes of specifying a
process to make the usability test, rods are comonly deposited by
oxyacetyl ene gas welding or by inert gas tungsten arc meldin? while it
I's recommended that powders be deposited by the plasma transferred arc
process.

6.2 Odering data.

©6.2.1 Acquisition requirements. Acquisition documents shoul d
specify the TolTow ng:

) Title, nunber and date of this specification. .
) Form, type, size, and quantity required (see |.2).
)

)

(eI =3%"

Specify rod nomnal length and its length tolerance, if
required (see 3.3.1),
Addi tional narking and standard or National stock nunber.

(
(
(
(d
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(e) Weld test, if required (see 4.3.3.4).

(f) Weld test assenmbly hard surfacing process for all other rods
other than ML-RCoCr-A-1, -2, and -3 (see 4.3.3.4.1).

(9)  Mninum hardness value (see 4.3.3.4.4).

(h) Size of unit package required (see 5.1.1).

(i)

Applicable | evels of packaging and packing required (see
5.1 and 5.2).

(j) Special marking, if required (see 5.3).
6.2.2 Rods and powders shall be ordered by the pound.
6,3 Changes from previous issue. Asterisks (*) are not used in

this revision to 1dentify changes wth respect to the previous |Issue, due
to the extensiveness of the changes.

Cust odi ans: Preparing activity:
Arny - AR Navy - SH
Navy - SH (Project 3439-0377)

Air Force - 11
Revi ew activities:
Navy - AS
DLA - GS
User activities:
Navy - tic, OS
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CERTIFICATION OF QUALITY CONFORMANCE TESTS

Manufacturer or
Distributor

Diameter & Length

Lot No.

Chemical Analysis
Complete

Chromium

Cahalt
vOouga v

Nickel

Boron

Tungsten

Molybdenum

Carbon

Iron

Silicon

P A R -

M -
Fidligall€© ov

Type of hard

Range of amperage employed

~ .

Customer

.
v

S

ame

Customer's Order No.

Hardness Readings

2.
3.
I}
5.
Sieve Anealysis (Weight-percent)
Retained on No. B0 Sieve
Passing No. 325 Sieve
Total

Alloy identity tests:
Core wire

(a)

{ K
\uUY

Weld Test Assembly

facing process used

We hereby certify that the above material has been tested in accordance
with the listed specification and is in conformance with all requirements.

NOTES:
1.

involved shall be marked N/A,.

2'

FIGURE 1.

See 4,3.4,

Certification of guatiiy

countformance

Items not applicable to the type of surfacing filler metal

.
LESULL .

.

B i e Smem s s B AL

y
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides thiz form for use in
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suggestions. This form may be deiached, foided aiong ihe lines indicaied, taped along the ioose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, Joose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
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