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1. SCOPE:
1.1 Form:

This specificgtion covers a corrosion and heat resistant cobalt allgy in the form of investment

castings.
1.2 Application:

Js have been used typically for parts such as nozzles, rubbing seals,

requiring wear and/or erosion resistance in combination with corrosio
use up to 1600°F (870 °C), but.usage is not limited to such applicatic
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2.2 ASTM Publications:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM E 18 Rockwell Hardness and Rockwell Superficial Hardness of Metallic
ASTM E 354  Chemical Analysis of High-Temperature, Electrical, Magnetic, and

Iron, Nickel and Cobalt Alloys

ASTM E 1417 _Liguid Penetrant Examination
ASTM E 1444 Magnetic Particle Examination
ASTM E 1742 Radiographic Examination

2.3 U.S. Government Publications:

Available fror
Philadelphia,

MIL-STD-217
3. TECHNICALR
3.1 Composition:
Castings sha

methods in a
methods accs

n DODSSP, Subscription Services Desk, Building 4D, #00 Robbins A
PA 19111-5094.
5  Castings, Classification and Inspection of

FQUIREMENTS:

| conform to the percentages, by-weight shown in Table 1, determined
ccordance with ASTM E 354, by spectrochemical methods, or by othe
bptable to purchaser (Se€ 8.2.1 and 8.2.2).

TABLE 1 - Composition

enue,

by wet chemical
I analytical

Element min max
Carbon 0.90 1.40
Manganese -- 1.00
Silicon -- 1.50
Phespherds 08-04
Sulfur -- 0.04
Chromium 27.00 31.00
Tungsten 3.50 5.50
Nickel -- 3.00
Molybdenum -- 1.50
Iron -- 3.00
Cobalt remainder

3.1.1 Vendor may test for any element not listed in Table 1 and include this analysis in the report of 4.5.
Limits of acceptability may be specified by purchaser (See 8.2.3).
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3.1.2 Check Analysis: Composition variations shall meet the applicable requirements of AMS 2269.

3.2 Melting Practice:

Castings and specimens shall be poured at casting vendor's facility either from a melt (See 8.2.4) of
a master heat, or directly from a master heat (See 8.2.5).

3.2.1 Revert (gates, sprues, risers, and rejected castings) may be used only in the preparation of master
heats; revertshall nat he remelted dirm‘tlyy without rpfining, for pmlring of r‘acringq_ l\/lelting of

revert creates a new master heat.

3.2.2 Portions of fwo or more qualified master heats (See 3.4.2) may be melteddegethef and poured into
castings us|ng a procedure authorized by purchaser (See 8.2.6).

3.2.3 If modificatipns, such as alloy additions or replenishments (See 8.2:10), are made| by the vendor at
remelt, venglor shall have a written procedure acceptable to purchaser which defipes the controls,
tests, and tijaceability criteria for both castings and separately-cast specimens. Control factors of
4.4.2.2 shall apply.

3.3 Condition:

Castings shall be delivered in the as cast conditian.

3.4 Test Specimgns:

Specimens sTaII be either separately¢cast, integrally-cast (See 8.2.7), or machined|from a casting,
and shall conform to 3.2.

3.4.1 If specimeng are separately-cast, vendor shall have a written procedure acceptalle to purchaser.
Control factors of 4.4.2.2 shall apply.

3.4.2 Each mastgr heat shall be qualified by evaluation of chemical specimens.

3.4.2.1 If alloy additions or replenishments are made at remelt as in 3.2.3, the frequency of sampling and

testing used-by the vendorfor qualificationto 3.4-2 shall be acceptable to purchaser.

3.4.3 Chemical Analysis Specimens: Shall be of any convenient size and shape.
3.5 Heat Treatment:

Not applicable.
3.6 Properties:

3.6.1 Hardness of Castings: Shall be not lower than 37 HRC, or equivalent (See 8.3), determined in
accordance with ASTM E 18.
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3.7 Quality:

3.7.1 Castings, as received by purchaser, shall be uniform in quality and condition, sound and free from
foreign materials and from imperfections detrimental to usage of the castings. Castings shall be
free of cracks, laps, hot tears, and cold shuts, and free of scale and other process induced surface
contamination which would obscure defects.

3.7.2
examinatio

aof each r‘aqfing part number until fmmrlry manllfar‘fllring controls in

Castings shall be produced under radiographic control. This control shall consist of radiographic

ccordance with

4.4.2 have
frequency o
of internal d

3.7.2.1 Radiographic inspection shall be conducted in accordance with ASTM E 1742 o

specified
3.7.3 When spec

3.7.3.1 Fluorescs
by purchg

3.7.4 Acceptancs
methods sh
to specify a

3.7.4.1 When acd
castings 9

3.7.5 Castings sh

3.7.5.1 When aut
program g

4. QUALITY ASS

heen established. Additional radiography shall be conducted in accor
f inspection specified by purchaser, or as necessary to ensure continy
uality.

by purchaser.

fied, additional nondestructive testing shall be perfoermed as follows:

nt penetrant inspection in accordance with ASTM E 1417 or another 1
ser.

standards for radiographic, fluorescent penetrant, visual, and other ir
all be agreed upon by purchaser ahd vendor (See 8.2.8). MIL-STD-2]
cceptance standards (casting grade) and frequency of inspection (cag
hall apply for each applicable method of inspection.

all not be peened,-plugged, impregnated, or welded unless authorize

horized by<purchaser, welding in accordance with AMS 2694 or anoth
\cceptableto purchaser may be used.

URANCE PROVISIONS:

dance with the
ed maintenance

another method

nethod specified

spection
|75 may be used
ting class).

eptance standards are not-specified, Grade C of MIL-STD-2175 as applicable to steel

l by purchaser.

er welding

4.1 Responsibility for Inspection:

The vendor of castings shall supply all samples for vendor’s tests and shall be responsible for the
performance of all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the castings conform to specified
requirements.

4.2 Classification

of Tests:

4.2.1 Acceptance Tests: Composition (3.1), hardness of castings (3.6.1), and the applicable
requirements of quality (3.7) are acceptance tests and shall be performed as specified in 4.3.
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4.2.2 Periodic Tests: Radiographic soundness (3.7.2) is a periodic test and shall be performed as in

3.7.2.

4.2.3 Preproduction Tests: All technical requirements are preproduction tests and shall be performed on
specimens or sample castings (4.3.2), when a change in control factors occurs (4.4.2.2), or when
purchaser deems confirmatory testing to be required.

4.3 Sampling and Testing:

The minimun testing performed by vendor shall be in accordance with the following:

4.3.1 One chemigal analysis specimen or a casting from each master heat shall-be tes
conformande with Table 1; if 3.4.2.1 applies, test frequency shall be acegptable tc

4.3.2 One preprofluction casting in accordance with 4.4 shall be tested to\the requireme
drawing andl to all applicable technical requirements.

4.3.2.1 Dimensiopal inspection sample quantity shall be as specified by purchaser.

4.3.3 Castings sHall be inspected in accordance with 3.7.tethe methods, frequency, an
standards gpecified by purchaser.

4.3.4 Castings fof delivery shall be tested for hardness to determine conformance to 3.
otherwise specified by purchaser, the number of castings from each lot shall be in

Table 2.

TABLE 2 - Hardness Test Schedule

ed for
purchaser.

nts of the casting

d acceptance

6.1. Unless
accordance with

Lot Size Sample Size

1to 8 All

9to 50 8

51to 90 13

9tto—1560 20
151to 280 32
281to 500 50
501 to 1200 80
1201 to 3200 125
3201 and over 200

4.3.4.1 |If a single casting from the inspection lot fails to meet the specified requirement, the entire lot

shall be 100% inspected.
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4.4 Approval:

4.4.1 Sample casting(s) from new or reworked master patterns produced under the casting procedure of
4.4.2 shall be approved by purchaser before castings for production use are supplied, unless such
approval be waived by purchaser.

4.4.2

4421

4.4.2.2

For each casting part number, vendor shall establish parameters for process control factors that

will consisttrﬂ;umaﬂc&castmg&an&@stspeum&n&m&e&nglhe_mqmmeumf the casting
drawing andl this specification. These parameters shall constitute the approvedcasting procedure

and shall bg
any change
purchaser r
castings, or

Productio

used for production of subsequent castings and test specimens4f'ng
to these parameters, vendor shall submit a statement of the propose
papproval. When requested, vendor shall also submit test specimens
both to purchaser for reapproval.

n castings produced prior to receipt of purchaser’s-approval shall be g

Control factors for producing castings and separately-cast specimens include, b

to, the fag

control linits, as applicable. Control factors for separately-cast specimens mug

represent

Composit
Arrangemn

applical
Size, sha
Mold refra
Grain refi
Mold bacl
Type of fU
Mold preh
Fluxing o
Replenish

but need not be identical to, those factors used for castings (See 3.2

on of ceramic cores, if used
ent and number of patterns in‘the mold (including integrally-cast spec
le)
pe, and location of gates and risers
ictory formulation
nement methods, ifapplicable
up material (weight, thickness, or number of dips)
rnace, atmosphere, and charge for melting
eat and metal pouring temperatures
deoxidation procedure
ment.and alloy addition procedures, if applicable

cessary to make
H change for
, sample

t vendor’s risk.

ut are not limited

tors shown below. Supplier’'s procedures shall identify tolerances, rapges, and/or

t generally
3 and 3.4.1).

mens, if

Time mol{len metal is in furnace

Solidifica

onrand-coolingprocedures

Cleaning operations (mechanical and chemical)
Welding procedure, if applicable
Straightening

Final insp

ection methods.

4.4.2.2.1 Any of the control factors for which parameters are considered proprietary by vendor may be
assigned a code designation. Each variation in such parameters shall be assigned a modified
code designation.

4.4.2.2.1.1 Unless otherwise agreed upon by purchaser and vendor, purchaser shall be entitled to review
proprietary control factor details and coding at vendor’s facility.
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4.5 Reports:

The vendor of castings shall furnish with each shipment a report showing the results of tests to
determine conformance to the acceptance test requirements, and stating that the product conforms
to the other technical requirements. This report shall include the purchase order number, master heat

identification,

AMS 5387C, part number, and quantity.

4.6 Resampling g
If the results
with 4.3 from
for each nond

results of all |
heat or lot sh

4.6.1 Atest may
malfunction

5. PREPARATION
5.1 Identification:

Unless othery
AMS 2804.

5.1.1 Traceability
up to and in

5.2 Packaging:

Castings shall be prepared for shipment in accordance with commercial practice ar

with applicab
castings to er

nd F?pfp‘:ting'

pf a valid test fail to meet the requirements, two additional specimens
the same master heat, modified melt (See 3.2.3), or lot, as applicable
onforming characteristic. The results of each additional test,Zand the
psts (original and retests) shall meet the specified requirements; othel
il be rejected. Results of all tests shall be reported.

pe declared invalid if failure is due to specimen mispreparation, test e
or improper test procedure.

N FOR DELIVERY:

vise specified by purchaser, individual castings shall be identified in a

Individual castings shall be traceable to their conditions of manufactu

cluding the point efiacceptance by purchaser.

e rules and regulations pertaining to the handling, packaging, and trarn
sure carrier acceptance and safe delivery.

n accordance
shall be tested
average of the
wise, the master

Juipment

ccordance with

re and inspection

d in compliance
sportation of the

6. ACKNOWLEDGMENT:

A vendor shall mention this specification number and its revision letter in all quotations and when

acknowledging

7. REJECTIONS:

purchase orders.

Castings not conforming to this specification or to modifications authorized by purchaser will be subject

to rejection.
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