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23 April 1965

) SUPERSEDING
MIL-1-17166A (SHIPS)
10 April 1953
MTIL-1-18397(SHIPS)
%2 March 1922

MILITARY SPECIFICATION
TRON CASTINGS,
NODULAR GRAPHITIC (DUCTILE TRON) AND NODULAR GRAPRHITIC
(CORROSION RESISTING, AUSTENITIC, LOW MAGNETIC PERMEABILITY)
(FOR SHTIPBOARD APPLICATION)

1. SCOPE

1.1 Scope.- This specification covers nodular graphitic cast iron (ductile iron), annealed castings and
nodular graphitic austenitic cast iron {or shipboard applications (see 6. 3).

1.2 Classification. - Nodular graphitic cast iron shall be of the following classes, as specified (see 6. 1):

Class A - Nodular graphitic lron (ductile iron).
Class B - Ductile Ni-resist {austenitic).
Class C - 22 percent nickel ductile {ron (austenitic).

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation for bids or request for proposail,
form a part of the specification to the extent specified herein,

SPECIFICATION

MILITARY
MIL-1-17214 - Indicator, Permeability; Low-Mu (Go-No-Go).

STANDARDS

FEDERAL
FED~STD-151 - Metals; Test Methods.

MILITARY
MIL-STD-105 - Sampling Procedures and tables for Inspection by Attributes.
tMIL-STD-278 - Welding and Allled Processes for Machinery for Ships of the United States
Navy.

{Copies of specifications, standards, drawings, and publications required by the suppliers in connection
with specific procurement functions should be obtained from the procuring activity or as directed by the con-
tracting officer. )

2.2 Other publications. - The following document forms a part of this specification to the extent spec-

ifird herein.  Unless ntherwise indicated, the issue in effect on date of invitation for bids or request for
propogal shall apply.

[
| F5C MECA |



~ aens

Downloaded from http://www.everyspec.com

MIL-I-2°7 7 regy
OFFICIAL CLASSIFICATION COMMITTEE
Unifarm Freight Classification Rules

(Application for copies should be addressed to the Offictal Classification Committee, 1 Park Avenue at
33cd Street, New York, N, Y. 10016.)

3. REQUIREMENTS

3.1 Material. - The raw materials used shall be such as to produce castings conforming to this
specification.

3.2 Manufacture. - The castings shall be made by any commercial process which will produce castings
conforming to this apecification.

3.3 Chemical composition. - Nodular graphitic Iron castin,s, classes A, B, and C, shall conform to
the chemical composition gpecitied in table I,

Table I - Chemical composition.

r l —! Carbon-v
Total Phosphorus lCopper Equivalent

Class| Carbon Silicon Manganese! (Max) | Nickel (Max) |Chromium | (Max)

—_ - L T T

] Percent Percent | Percent { Percent { Percent *’Percent Percent Percent
T o7

A s.omin. | 2.s5mx? - o0 i - . - 4.3
B 2.4-3.0 1.8-3.2 0.8-1.5 ' 0.20 | 18.0-22.0 0.50 |1.7-2.4 -
c 2.7-3.1 2.0-3.0 1.9-2.5 1 0. 15 1 20,0-23.0; 0.50 |0.50 Max, J

!/ Applics to castings having sections 2 inches and over thick. Carbon equivalent is total carbon plus
1/3 silicon,

-2/ For each reduction of . 01 percent phosphorus below the . 08 percent maximum specified, an increase
of .08 percent silicon above the 2.50 percent maximum specified to a maximum of 2.75 percent will be

permnitted,

3.4 Mechanical propertles. - Nodular graphitic cast iron and austenitic nodular graphitic cast iron shall
conform to the mechanical properties specified in table fI. ’

‘Tabje Tl - Mechanical properties.

——— e m— A T ——  em e e e e — -

" ClssA | Class B Class C 1f

g Tensile strength, P.S.I. min 60, 000 i £5, 000 50, 000 ;
, Yield strength 0.2 percent offset, P.S.l. min. 45, 000 i 30, 000 25,000 5
i Elongation in 2 inches, percent, min. ! 15 7.0 20.0 |
| Brinell hardness (3000 Kg load, 10 mm. { i . |
penetrator), max, i 190 . 190 175 ;

3.5 Heat treatment. -

3.5.1 Class A castings. - Class A castings shall be {erritizing annealed. Heat treating cycle shall be
chosen by the Contractor but castings shall be heat ‘reated in such a manrer as to produce matertal of the
utmost uniformity which will conform to this specification. Heat treatment shail be performed on the whole

casting and never on a part only,
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3.5.2 Ciiss D und (! castings, - Class B and C castings unless heat treated for solution of carbides,
shall be stress relivved.  Stregs relief shall consist of holding at 1160° to 1200°F. for one hour per inch of
maximum thickness with A minimum hold of one hour at temperature and furnace cool. Heat treatment shali

be performed an the whole rasting and never on a part only.

3.6 Cleaning. - Cuntings shall have heads and gates removed, shall be thoroughly cleaned and all sand,
scale, {in5, cxcessive rough spots, and so forth, removed before final inspection, Padding added by the
foundry to provide directinnal solidification shall be removed unless provisions are made in the contract or
order to permit such padding to remain for removal by subsequent machining operation. When heads, gates
and padding are removed by gas cutting or scarfing, the removal shall be perfarmed before the final heat
treatment and in such a manner as not to impair the casting, Gas cutting or scarfing shall be {ollowed by

culting, chipping or grinding operation as necessary to provide the specified contour.

3.7 Repair. - The removal of defects by machining, chipping, or grinding without subsequent repair
by welding is permissible in cases where the wall thickness or net remaining cross section is not reduced ”
below that required by design, and provided the resultant cavity is blended with the casting surface. [In such
cases, the contractor shall submit the necessary astress caiculations to the contracting agency for approval.
Any evidence of unauthorized repalr, or repairs which do not conform to MIL-STD-278 or other ingtructions
issued by the bureau agency concerned will be considered as cause for rejection.

3.7.1 Minor repairs. - Minor weld repairs may be made to correct surface defects at the discretion of
the manufacturer, provided the depth of the defect when prepared for welding does not exceed 20 percent of
the wall thickness at that point or one-inch, whichever is the less, and individual repair areas do not involve
more than 10 percent of the cast surface. Heat treatment when required shall be performed after welding.
The area to be welded shall be proven free of defects by magnetic particle testing prior to repair welding.

3.7.2 Major repairs. - Major repairs shall include all repairs not within the limits specified in 3. 7. 1.
Major repairs s to an approved welding procedure. The procedure shall state chemical composition
of the casting, electrode, nondestructive testing after defect removal, but before weld repair, and final

nondestructive testing after weld repair.

3.8 Microstructure. ~ When specified (see 6. 1), metallographic examination shall be made. Micro-
structure Tor c[2ss A castings at 50 diameters shall show a matrix having a minimum of 80 percent ferrite
and no primary carbides. Graphite shall appear as rounded particles commonly described as spheroidal,
spherulitic or nodular. The microstructure for class B and class C castings at 50 dlameters shall show a
matrix having little or no primary carbides. Primary carbides if present, shall be small and randomly
distributed. Graphite shall appear as rounded particles.

3.9 Magnetic permeability, - Unless otherwise aspecified (see 6. 1), the magnetic permeability of the
class B and class C heat freated castings as offered for inspection ghall not exceed 1.2 when tested with a
permeability indicator conforming to MIL-I-17214. Any casting having 2 permeability in excess of 2, 0 after
machining shall be replaced by the contractor.

3.10 Marking, - The castings shall be identified with the manufacturer's name or trademark and a
serial number which will positively identify the casting to pattern and part number, melt from which they
were poured and the lot with which they were heal treated. Markings shall be placed in a location such that
they are not machined off in finishing and in an urea that is stressed least in service.

3.11 Dimensions. - The responsibility of furnishing castings that can be laid out and machined to the
finished diménsions, within thé specified tolerances as shown on the blue prints or drawings, and that will
conform to such gauges as may be specified in indlvidual cases, shall rest with the supplier. Sufficient stock
shall be allowed for shrinkage and, where required, for finishing; but castings of excessive gsize and weight

shall not be furnished.

3. 12 Sowsdness. - Castings shall be of uniform quality and condition, free from shrinks, cold shuts,
cracks, harmfal 1orosity, and other defects which make the castings unsuitable for the intended use, Run-
ners, risers, finn, and other cast-on picces shall be removed.
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4. QUALITY ASSURANCE rRCYISIONS

4.1 Respomsibility for inspection. - Unless utherwise speclfied in the contract or purchage order, the
suppller is reaponsible for the performance of all inspection requirements as specliied herein. Except as
otherwise specified, the supplier may utilize his own facilities or any commercial Iaboratory acceptable to
the Government. The Government reserves the right to perform any of the inspections set {orth in the gpect-
fication; where such inspections are deemed neceasary to assure supplies and services conform to pre-~
ecribed requirements. :

4.3 Sampling. -
4.2.1 Lot. - For purposes of inspections and tests, lots are defined as f{ollows:

(a) Chemical or s etroglgaphlc analysis, - Each melt of steel is a lot; also, a ladle of a number of
smaller melts is a lot. . . .

(b} Mechanical tests. - All castings produced [rom one heat or melt, heat treated under similar con-
ditions in the same heat treating charge shall constitute a lot.

4.2.2 @gﬂ_&lor chemical analysis. - One sample shall be obtained from each lot. Drilling for
anaiysis shafl n Irom broken test specimens or from random castings, If practicable, castings shall
be drilled in such 2 manner as not to impair their usefulness. For carbon determinations, a chilled pencil
type specimen shall be cast for each lot.

4.2.3 Visual and dimensional examination. - Sample castings shall be selected from each lot in accord-
wice with MIL-STD-105 at inspection level 8-2 {or viaual examination and inspection level S-1 for dimension-
al examination. The Acceptable Quality Level shall be 1. 0 percent major and 4. ¢ percent minor for visual
examination. Examination of packing and marking requirements not covered by referenced specitications
shall be In accordance with MIL-STD-105 using an AQL of 4. 0 percent major and 10 percent minor defective.

4.2.3.1 Each of the sample castings selected in accerdance with 4.2. 3 shall be examined to verify con-
formance to all of the requirements which do not involve tests. Examination shall be conducted as specified
in table TII. Any casting having one or more defects shall be subject to rejection.

Table IIT - Classification of defects in accordance with MIL-STD-105

Categories Defects
Critical; None defined.
Major:

101 Castings not class apecified.

102 Castings not cleaned; heads and gates not removed; sand, scale, fins, burrs,
rough 8pots not removed.

103 Padding not removed {unless exception made).

104 Removal of heads and gates by gas cutting or scarf{ing not accomplished prior
to final heat treatment. .

105 Specified contour not obtained by cutting, chipping, grinding after gas cutting
or scarfing. .

108 Evidence of unauthorized weld repairs.

107 Castings not sound; not uniform; not {ree of tears, cracks, porosity, sand in~
chasions, blow holes, shrinkage cavities, coid shuts, unfused chaplets or
chills,

108 Castings not machinable to finished dimensions without straightening.

Minor:
201 Polished castings weighing less than 50 pounds not protected as specified.
202 Castings not secured as specified.
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'I"lhlc. 10 - Classlfication of defects in accordance with MIL~-STD-105-Continued

S cammmers b me——— e« - mer e w—

,( uue;,ories i Sefects
[ Minor; Con(dl
| 203 | Closure of shipping containers incorrect.
|I 204 Strapping missing when required.
} 205 . Strapping not of gpecified type and class, or incorrectly applied.
206 Gross welght of containers and bunu.ts exceecds 1imit specified,
207 I Identifying markdngs not provided; not permanent; not legible; not located as
apecmed' data lncomplete incorrect.

S SUUY VU e e — e e e e s e e @ oo e £ 2 e st + e ]

4.3.1 Tension tests. -

4.3.1.1 Test specimens shall be taken from separately cast Y™ blocks of the form and dimensions
shown on figure 1. The size of coupon cast to represent the casting shall be specified by the bureau or
agency concerned. If the size is not specified, the size of the test block shall be related to the thickest sec-
tion of the casting. At the option of the producer, the 1-inch keel block casting shown on figure 3 may be
used in lteu of the 1-inch Y™ block. When agreed upon by the Government and contiactor, castings may be
used as test samples, Test samples shali ne heat-treated with the lot of castings represented.

4.3.1.2 Test samples shall be poured with the approximate last castings of the lot. When castings are
used for test samples the same principle as to time of pouring shall be observed,

4,3.1.3 Test specimens obtained from test blocks sectioned as shown on figure 2 shall be machined to
the form of type RI of method 211. 1 of FED-STD-151. In cases where castings are sectioned to obtain test
specimens, the location from which test specimens are to be taken and the type of test specimen to be nsed
shall be specified by the bureau or agenecy concerned.

4,3.1.4 One tenslion test shall be conducted for each lot in accordance with methnd 211.1 of FED-STD-
151,

4.3.2 Metallographic teata, - When specified in the contract or order, one metallographic trst shall he
made for each lot after heat treatment. Except for light section castings, portions of test blocks, the ends of
tension test specimens, or sections of castings (when castings are used as test samples) may be used for
metallographic examination. 1In the case of light section castings when the as-cast structure can be expected
to differ from the as-cast structure of the test blocks, metaliographic samples shall be taken from a portion
of the gate, a light section {rom or adjacent to the casting, or from a cast-on test coupon attached as agreed
upon by the manufacturer and the bureau or agency concerned (see 6.2).

4.3.3 Hardness. - Unless otherwise specified in the contract or order, each casting shall be tested for
hardness, As far as practicable, test shall be made on light sections of the casting.

4.4 Rejection and retest. -

4.4.1 If a teat specimen fails to conform to this specification, the lot represented by the specimen shall
be subject to rejection. 1If failure is due to improper heat-treatment, the lot may be reheat-treated and re-

submitted. Only one such reheat-treatment shall be permitted.

4.4.2 Retests shall be permitted in accordance with FED-STD-151.
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5. PREPARATION FOR DELIVERY

5.1 Domestic shipment and early equipment use. -

5.1.1 Castings. -

5.1.1.1 Preservation and packaging. - Preservation and packaging shall be sufficient to alford adequ: -
protection against corrosion, deferioration and physical damage during shipment [rom the supply source to
the using activity and until early installation.

. - Packing shall be accomplished in 2 manner which will insure acceptance by common

5.1,1.2 Packin
carrier and will'afford protection against physical or :nechanical damage during direct shipment from the
supply source to the using activity {or early installation. 'The shipping containers or method of packing shall
comform to the Uniform Freight Classification Rules and Regulations or other carrier regulations as appli-

cahble to the mode of transportation.

§5.1.1.3 Maridng. - Shipment marking information shall be provided on interior packages and exterior
shipping contalners in accordance with the supplier's commercial practice. The information shall include
nomenclature, Federal stock number or supplier's part number, contract or order number, supplier’s name

and destination,

5.2 Domestic Jgggg_gnt and storage or overgeas g%ﬁﬂ_& - The requirements and levels of preserva-
tion, gackaging, packing and marking for shipment shal apecified by the procuring activity (see 6.1},

{5.2.1 The following provides various levels of protection Juring jomestic shipment and storage or
overseas shipment, which may be required when procurement is made.

§.2.1.1 Preservation and packaging. -
5.2.1.1.1 Level A. -
5.2.1.1.1.1 Castings. -

5.2.1.1.1,2 Small polished castings weighing less than 50 pounids each shall be packaged in accordance
witb method I of MIL-P-116.

5.2.1.1.2 Level C. - Preservation and packaging shall be suificlent to afford adequate protection
against corrosion, deterioration and physical damage during shipment from the supply source to the using
activity for early installation. This level may conform to the supplier's commercial practice when such

meets the requirements of this level.

5.2.1.2 Packing. - Shipping containers shall be of similar construction, uniform size and shall contain
the same number of castings of one size, melt or lot number. Containers shall be designed to fit the con-

tents in 2 compact manner,

"5.2.1.2.1 Levels A and B. - Casting having projections which may be damaged in handling or shipment
shail be packed individually, or in multiple units with adequate blocking, bracing, and cushioning in un-
sheathed crates conforming to PPP-C-850 and appendix thereto. Castings shall be securely bolted, blocked,
traced, or strapped to prevent ghifting and damage within the crates, The gross weight of the crates shall
not exceed 500 pounds unless individual castings exceed this weight.

5.2.1.2.1.1 Castings weighing more than 200 pounds each and not subject to damage in shipment may be

shipped unpacked.

5.2.1.3 Marking. - In addition to any special marking required by the contract or order, shipment shall

be marked in accordance with MIL-STD-129.)
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6. NOTES

6.1 Ordering data.- Procurement documents si...l Sp.:lfy the ‘~lowing:
(a) Title, number, and date of this specification,

{b) Class required (see 1. 2).

{c) Whether metallographic examination is required {see 3. 8).
{d} Whether magnetic permeability test is waived (see 3.9).
{e) Dimensions of castings required {see 3, 10),

() Hardness test, if not required (see 4.3. 3},

(g) Prerervation, packaging, packing or marking requirements other than those required by para-
graph 5.1 (see §.2).
6.2 Light section castings which are subject to chill will show a white structure whereas the test blocks
which are of heavier ¢ross section will not be chilled,

§.3 Intended use. -
Class A nodular graphitic iron (ductile iron) is Intended for annealed castings for shock resisting
applicatiuns, such as, required for shipboard clectric equigment, vugine blocks, pumps, compressors,
gears, hydraulic equipment, valves, and staging clamps.

Class B ductile Ni-resist (austenitic) and class C 22 percent nickel ductile iron (austenitic) 1s in-
rended for corroston resisting, heat resisting, and nonmagnetic appiication, such as required for shiphoard
machir ry and propellers.

Preparing activity:
Navy - SH
(Project MECA-~NOO25H)
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Flgure 1 - Dimensions of blocks.

Flgure 2 - Location of test specimens.
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NOTE: LENGTH SHALL BE &in

Figure 3 - Keel block.
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
~~~ saumitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
iuggest'ons. This form may be detached, folded along the lines iadic:ted, taped along the loose clge (DO NOT STaryk), and
mai.. 2. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, wan
" o rigid, restrictive, 1oose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
_oblems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
;cknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to reqilcst waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization

to waive any portion of the referenced document(s) or to amend contractual requirements,

{Foid along this line)

(Fold along this line)

OEPARTMENT OF THE NAVY l “ " l

ormemc e | BUSINESS REPLY MAIL

FIRST CLASS PEAMIT NO. 12603 WASHINGTON D. C.
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

Commander
Naval Electronic Systems Command (ELEX 8111)
Washington, DC 20360

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

: (See Instructions — Reverse Side)

1. DJOCUMENT NUMBER 2. DOCUMENT TITLE

30 NAME OF SUBMITTING ORGANIZATION 4. TYPE OF OAGANIZATION (Merk one)

- D VENDOR
D USER

D MANUFACTURER

b. ADORESS- (Street, City, State, ZIP Code)

[C1 orHer seeciry): )

5. PROBLEM AREAS
a Peragraph Number end Wording:

b. Recommendad Wording:

¢. Resson/Retionsie tor ARecommendation:

6. REMARKS

7. NAME OF SUBMITTER (Last, Firat, M) — Optionsl b. WORK TELEPHONE NUMBER (Includs Ares
Code) —~ Optional
; =+ FAAILING ADORESS (Street, City, State, ZIP Code) ~ Optionel 8. DATE OF SUBMISSION (YYMMDD)
3
T = SRR A SRR

“D .§°3:'a 1426 PREVIOUS EDITION i3S OBSOLETE.




