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MILITARY SPECIFICA~ON

IRON CASTINGS,

NODULAR GRAP~TIC (DuCTILE IRON) AND NODmAR GRAPHImC

(COKROSION RESIS’1’l’NG,AUSTENf~C, LOW MAGNETIC PERMEABILITY)

(FOR SH’XFW3ARDAPPLICATION)

1. SCOPE

1.1 Sco .-
+

This speci[lcatlon covers nodular graphitic cast iron (ductile iron), annealed c=tlngs and
nodular gra itic austenitic cast iron for shipboard applications (see 6, 3).

1.2 @aasiflcatton, - Nodular graphttic cast iron shall be d the following classes, as specified (see 6.1 j:

CUUIs A - NoduLar graphitlc iron (ductile iron).
Class B - LMctlle N1-resist (austenitic).
Class C -22 percent nickel ductile iron (austenitic).

2. APPLICABLE DoCUMENTS

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

SPECIFICATION

IWfL!TARY
MIL-I- 17214- Indicator, Permeability; Low-Mu (Go-No-Go).

STANDARDS

FEDERAL
FE D-STD- 151 - Metals; Test Methods.

MILITARY
MIL-STD- 105- Sampling Procedures and tables for Inspection by Attrllmtes.
MIL-STD- 278- Weldtng and ADled Proceaees for Machtnery for Ships of the United States

Navy,

(Copies of spccifiratlons, 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 ctm-
tracting officer. )

2.2 Qthcr publications. - The followlng document forms a part of this specification to the extent spec-
ifimi herein. Unl%s nlhcr;ise indkatcd, the issue tn effect cm date of invitation for bids or rcquwsl tor
pI 1,posal shall apply,

. . “.” ‘
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oFPICIAL CLA=IFICA “t’IONCOMMIT”rEE

Untfffrm’ Freight Classification R’Jles

(Application for copies should be tidressed iO the OfficVal Classification Committee, I Park Avenue at
33rd Street, New York, N. Y. 10016. )

3. REQUIREMENTS

3.1 MatertaL - The raw materials used shafi be such as to prcduce castings conforming to this— -—
Bpeeiflcatfon.

3.2 ?&-qacture. - The castings shall be made by any commercial process which will produce castings
cqdorrning to WE%jk4Mcation.

3.3 Che.rnical composition. - NoduIar gmpbitic iron castin,,s, classes A, B, and C, shall conform to---- -
tbe chemical compoei~ion spe~fied h table I.

Table I - Chemioal composition.

~- -

I

Total Phosphorus
I p~a~;]

class Cartton Silicon Manganese, (Max) ~ Nickel (Max) Chromium ~ (Max)
. ----- -

‘_++z_E-_]

-----+----- .:. .
Percent Percent Percent

i

Percsnt [ Percent.--—— —— .-..—---

A 3.0 Min. 2, s Ma# - vi O.08-
B 2.4-3.0 0. 8-1.5 ~ 0.20
c 2.7-3.1 \ ;::;:; jl.9-2.5 ~15 ! $=:/ :s Iiti:=. I 4:3 ,.. . ---- ..— —.— —-— — ..— —- —.. — --!

~ Applies to cautings havfng sections 2 tnches and over thick. Carbon equivalent 1s total carbon pius
1/3 silicon,

y For each reduction of .01 percent phosphoms. below the .08 P@rcent m=imum w@fie4 ~ increase
of .08 percent silicon above the 2.50 percent maximum spectfied to a maximum of 2.75 percent wfll be
perml~ted.

3.4 Mechanical~ropertles. - Nodular graphitic cast iron and austenittc nodular graphitic cast iron shall
couform t~ tiern~c%x-l~=zrtiea specified in table II.

“Rable II - Mechanical properties.
~ _ .. .. . . . . _–._ . ..... . . .__.-.:

i . . .. . --- -.—.. — ----- ----

~ Tensile strength, P.S. L min
, Yield strength 0.2 percent offset, P. S. I. min.
i Elongation in 2 inches, perCent, min. !

! Brinell hardness (3000 Kg load, 10 mm.
~_~netrator), maa.,.. —. ----- -. .— ..- ..- i-

3.5 Heat treatment. -—-— -----

.—..- ---—- -

:.?s!!.....!-
60,000
45,000 I

15 i

,90 I
... . ..

----- --
Class B
... -.. —.

55, 000
30, 000

7.0

190.-

_-- —- ——_. -.

1 class c
I

- --- —-— -- “{
50,000
25,000

/

20.0 I

.1 I
175---- . . .1

3.5. ! Class A castings. - Class A castings shall be fcrriti~mg annealed. Heat treating cycle shall be
chosen by th~ “&mtractor but castings shall be heat !reated in such u manner as to prcduce material d the
utmost uniformity which will conform to this specification. Heat treatment shail LB?performed on the whole
casting and never on a part only,

. . ‘“ . ‘.
.. . 2
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3. 5.2 CiA3 ~ Xlld (T ri18tlngS,- classB and C oastinga unless heat trttated for solution of carbides,
shall be stress relit, vwl, Slrce% ieiief shall consist of holding at 1160° to 1200”F1 for one hour per inch o!
maximum thickness WIIII.I n~intmum hold of one hour at tem~-rature ~d furnace cool. Heat treatment shall
be perform~i m Ihc wlvdo rn~tlng and never on a part only.

3.6 Cieanin$. - Cwditlgs shail have heads and gates removed, shaii be thoroughly cleaned and all eand,
scale, fins, excessive r{m~h spots, and so forth, removed before final inspection. Paddtng added by the
foundry to provide diret?ti~ma] soljdificatkm shall bs removed unless provisions are made In the contract or
order to pa rrcit 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 perfnrmed before the final heat
treatment and in such a manner as not to impair the casting. Gas cutting or scarfing shall be followed by
cuitirtg, chipping or grinding opera:Jcm as necessary to provkie the specified contcmr.

3. ~ .Re@ir. - The removal of defects by machining, chipping, or grindfng without subsequent repair..—
by welding is permissible in cases where the wail thickness or net reruainirtg 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 corit ractor shall submit the necessary stress calculations to the contracting agency for approval,
Any evidence d unauthorized repir, or repairs which do not conform to MIL-STD-278 or other instructions
issued by the bureau agency concerned will be considered as cause for rejection.

3, ‘1.1 Minor re irs. -
%

Minor weld repairs may be made to correct eurface defects at the discretion of——-----
the manufacturer, provi ed the depth of the defect when prepred for weMing does not exceed 20 percent of
the wall thickness at that point or one 4nch, whichever ie 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.
17w area to tw welded shail be proven free of defects m magnetic particle testing prior to repair weiciing.

3.7.2 Major repai rs. . Major repait’e ahail inciude ali repairs not within the limits specified in 3.7. L
Major repairs shall be to an approved wedding procedure. The procedure shall state chemical composition
of the caeting, electrode, nondestructive testing after defect removal, tmt before weld repair, and finaI
nondestructive testtng after weid repatr.

3.8 Microstructure. - When specified (see 6. 1), metailographic examination shail be made. Micro--———
structure ~r cfass A castings at 50 diameters shail show a matrix having a minimum of 90 ~rcont ferrite
and no primary carbides. Graphite shall appear as rounded particles commonly deecribed as spheroidal,
spherulitic or wxiuiar. The microstructure for class B and ciase C castings at 50 diameters shall show a
matrix having iittie 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 cthertvise epscified (see 6. 1), themagnetic permeability of the..—.
class B m~c~~c heat t-d castings as offered for inspecUon sfaail not exceed 1.2 when tested with a
permeability indicator conforming to ML-I-17214. Any casting having a permeability in excess of 2.0 after
machining shall be replaced try the contractor.

3.10 Marking. - The castings ehail be identified with the manufacturer’s name or trademark and a
serial num&~h will positively identify the cCSting to pattern and part numhr, melt frcm which lhey
were poured and the lot with which they were heat treated, Marfdngs shail iR placed in a location such that
they are not machined off in finishing and in an area that Ifi stressed least in eervlce.

3.11 Dimensions. - The responsibility of furnishing castings “that can be laid cut and machined to the
finished di~efioni~within tire specified tolerances as shown on the blue prints or drawings, and that will
cullform to such gauges as may be specified hr ]ndividual cases, shail rest with the supplier. Sufficient stock
sliall be aihwed for shrinkage and, where required, for finishing; but castings of excessive size and weight
shall not be furnished.

3, 12 Souhdness. - Castings shall be of uniform quaiity and condition, free from shrinks, cold shuts,.- ...—.-—
cracks, harrnfv 1 I.nrosity, and other defects which make the castings unsuitable for the intended use. Run-
ners, risers, flnn, and other cast-on pieces shall be removed.

3
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4. QUAIJTY MiSURANC?Z !TRWE?KOIW

4.1 f#3spcmsbtiit~ for ine~cticm, - Unless dhtIIwhe specified in the contract or purchaee order, the
auppIler iii ‘re~i~ ~r-”m~ pe~mance of all inspection requirements se epeclfled herein. EXcept as
otherwtae spectfied, tie supplter may utilfze his own facilities or anYcommercial laboratory acceptable to
tim @rernmeat. TJn? Government reserves the right to per[orm any of the inspections set forth in the spscl-
tkat~ wtwIw SUCbirurpeettoas are deemed nezesasry to assure euppllee and aervtces conform to pre-
~ requtmmentu.

4.2 sampling. -

L*1

(a)

QJ)

42.2

L& .- For purposes of inspection and tests, lots are defined as follows:—

Cbmioal or apectrogra phic analysis. - Each melt of steel in a A*, atao, a ladle of a number of
mmalle r melts is a lot, .

Mechantcd tests. - All castings produced from one heat or melt, heat treated under similar con-
—-me in the same heat treattng charge shall constitute a 10L

miaksta”sh%-%%s--’”s’’s’s’- One sample ehali be obtained from each lot. DrilAing for
n rom ~roken test Soecimens or from random Csstintfs. If tmacticable. ~tings ehdl

be 4Gtlled ia meb a manner as not to lmpak their usefulness.
We ~lmea shall be mat ior each M.

For carbon-~ternkatlons, a chilled-pencil

L Z. 3 Vteual and dtmenaional examination. - Sampie casttnge shall be eelected from each lot in accord-.—..—. .— .— --- -—
aice wtth MIA’2D-105 at tnspectlon level S-2 for vtfnxll examination and inspection level S-1 for dimensil>il -
al ~tnatt-. Tbe Acceptable Qualtty Level #hall be 1.0 percent major and 4.0 percent minor for visual
Uiuoioaum. RamtmUtm of packing and marking requirement not covered by referenced speclficztions
dmtl be to accordance wtth MIL-STD-105 ualng an AQL of 4.0 percent major and 10 percent minor defective.

4.2.3.1 Each d t&e sample caatfngs selected in accordance with 4.2.3 shall be examined to verify con-
for~ to all of the refwiremente which do net involve tests. Examtnatlon shall be conducted as spscffied
in fable UL Any casttng‘havtngone or more defects shall be subject to rejection.

Table III - ClasStficatIort cd defects in accordance with MI’L-STD- 105

crtncak

Major:
10K
102

102
104

107

IanoE
201
202

————
Defects

--.———

None daftneti

Cmting8 nc4 class spacifkd.
Caettnga not cleaned; heads and gates not remove@ sand, scale, fins, burrs,

rough spots not removed.
Paddtng not removed (unless exceptioa made).
Remoti of heads and gates by gas cutting or scarfing not accomplished prior

to final heat treatment.
Spectfied contour not oMabwd by cutting, chtpplng, grindtng after gas cutting

or ecarf&g.
Evtdence d unauthorized weld repairs.
CSSttnge n~ souti, not untform; not free of tears, cxacka, porosity, sand in-

clueima, bhw holes, ahrtnkage cavities, cokf shuts, unfused chaplets or
Chtlle.

Castings not machinable to flnlshed dtmensbns wttfmt straightening.

Poltabad czstt.n@ weighing less than 50 pounds not protected as specified.
Cssttngs not secured ae specified.

4
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MIL-I-24137(SH1PS)

III - Clnfislficntion of defects in accordance with MIL-STD-105-Conttnued
-—----- ...-. — ---- .-.. — -.. — . .. -—-. - —— .-—

-d.. f ‘~.:-.
----- —.. . .-.-.-— —-----.-.... ....-—— -

Closure of shipping containers incorrect.
Wrapping missing when required.
Strapping not of qwcified type and class, or incorrectly applied, 1
Groae weight of containers am k,,~.tb exceeds limit spectfled.
Identtfylng markings not provided; not permanent not Isglble; not located as

epeclfied; data incomplete, incorrect.
. ----- .----- --- ....-. . . ------ .— --- —--- — —— .. -. -- - ------ J

4.3 Test~rocedurc+s. --.— —- —-. —

4.3.1 Tension tests. -— ——- —

4.3. 1.1 Test specimens shall be taken from sepmtcly cast “T’ blocks of the form and dimensions
shown on figure 1. ‘rhe size of coupon cast to represent the c’acting ehall & spectfied by tho 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 I-,nch keel block casting shown on figure 3 may be
used in ltcu of the 1-inch ‘T’ block. When weed UPOU by the Government and contJ actor~ *tinge maY * .
used as test samples, Test samples shall os heat-treated with the ld of caetings represented,

4. 3.1.2 Test samples shail be poured with the approximate Iaet castings of the lot. When castings are
nsed for test samples tie same principte as to time of pourtng shall be observed,

4,3. 1.3 Test s~cimens obtained from teet blocks secttoned as shown on figure 2 shatl be machined to
(he 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 teet specimen to lx=used
shall be specified by the bureau or agency concerned.

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

4.3.2 ~IX@Q@@ - When specified in the contract or order, one metallographic t~st shall be
made for each lot after heat treatment. Except for light section castings, portions of teet blocks, the ends of
tension test specimens, or sections of castings (when castings are used as test samples) may be used for
mctallographtc examination, In the case of light sectton castings when the as-cast structure can be expected
to differ from the as-cast structure of the test blocks, metaliographlc samples shall be taken from a portion
of the gate, a light section from or adjacent to the casting, or from a cast-on test cou~n attached as agreed
upon by the manufacturer and the bureau or agency concerned (see 6, 2).

4,3.3 Hardness._ - Unless otherwise spectfled in the contract or order, each casting shall be tested for
hardness, Ae far iM practicable, test shall be made on light sections of the casting.

4.4 Rejection and retest, ----- —-—...__ —.—

4.4.1 If a test specimen fails to conform to ibis spectflcaticm, he 1c4represented by the specimen shall
be subject to rejection. If fatiure ta due to !mpro@r heal-treatment, the lot may be reheat-treated and re-
submitted. C)niy one such reheat-treatment shall be permitted,

4,4.2 Retests shall &! permitted in accordance with FED-S~-151.

5
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% S. PREPAWTION FOR DEXJVERY

5.1 Domestic shtpm ent and early equipment use. -.—. — —...——. -—

5.1.1 Caethlgg.-..-—
5. 1.1.1 Preservation an~ c___

8
- Preservation and packaging shall be sufficient to afford adeqw $

prdectlfm agatmst corrosion, tertoratica and phyelcal damage during shipment from the supply source t~
Uw?using actfvity and unM early tnstallatton.

i
5.1.1.2 Packfn -

d
Packfng shall “k accomplished in a mariner which will insure acceptance by common

carrier and w ord protection against physical or :mhanicai damage during direct shipment from the
euppty source to the using activity for early installation. The shipping containers or method of packtng shall
cmform to the Untform Freight Cksstfication Rules and Regulations or other carrier regulaticms as appli-
cable to the mode of tmmsportation. .

5.1.1.3 hlartdng. - Shipment marktng information shall be provtded on interior packages and exterior
sh@ing cona=rfi actsordancs with the supplier’s cummerciai praciice. The information shali tnclude
nomenclature, Federal stock number or supplier’s part number, contract or order number, supplier’s name
and Cteattoation.

5.2 Domestic shi ment and stor~e or overseas shi ment.
$ -t%

- The requirements and levels of prese rva-
tion, pac=~’~ ttig-ZirIiIRg for sh@Seni’iW

-. . . -
““”@cified by the procurtng activity (see 6. 1).

(5. 2.1 The followlng provides vurious leveie of protection during 5omestic shipment and ~torage m
overseas shipment, which may be required when proouremont is made.

5.2. 1.1 Preservation and packaging. -. -—-.. . .. ---------

5.2. 1.1.1 Level A. -.—-----

5.2. 1.1.1.1 Castings. -—— ..-

5.2.1, 1. L 2 Small polished castings weighing less than 50 pounds each shall be packaged in accordance
withmethodI of MXL-P-1 16.

5.2. L 1.2 Level C. - preservation and packaging shall be sufficient to afford adequate protection
agmtnst corroetm~rforatton and physical damage during shipment from the supply source to the using
acttvtty for early tn.stallation. This level may conform to the supplier’s commerchl practice when such
meets the requirements of this level.

5.2. 1.2 Packt
–P

- Shipping contahers shall be of stmilar construction, uniform size and shall contain
the same number o castings of vne size, melt or lot number. Ccmtainers shall be designed to fit the con-

tents tn a compact manner.

“5.2.1.2.1 LsveIs Aand B. - Casting having projections which may be damaged in handling or shipmeut

shall be packed indtvtdually, or in mulliple units with adequate blocking, bracing, and cushioning in un-
sheathed crates conforming to PPP-C-650 and appendtx thereto. Castings 8haU be securely bolted, blocked,
tmced, or strapped to prevent shifting and damage within the crates. The gross weight of the crates shaJl
nd tmemf 500 pounds unless individual castings exceed this weight.

5.2. 1.2.1.1 Castings weightng more than 200 pounds each and not subject to damage in shipment may be
~~ unpacked.

1

5.2. 1.3 M@tngl - In addition to any special marking required by the contract or order, shipment shaJl

tR? marked in ticorc@ce with MiL-STD- 129. )

5
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6. NOTES

6.1 Ordering data. - Procurement documents s:--l: JP:,:I!Y the ‘-lJ~wing:. . . .. ... . —-—

(a)

(b)

(c)

(d)

(e)

(f)

(lx

Title, number, and date of-this specification.

Class required (see 1. 2).

Whether metalIographic examination is required (see 3. 8),

Whether magnetic permeability test is waived (see 3. 9).

Dimensions of cafitinge required (see 3, 10),

}]~r~less test, lf n~ required (see 4.3. 3),

Pre(.ervatton, packaging, packing or marking requirements other than those required by para--.
graph 5.1 (ace 6. 2).

6.2 Light section castings which are subject to chii! will show a white structure whereas the test Mocks
which are of heavier cross section will not be chilled,

6, 3 Intended use. -- ..- .- ...----

Class A nodular graphitic iron (ductile iron) is lntencled for anneaAed castings for shock reslstlng
dpplicatiuns, such as, required for shipboard electric equipnenl, wgine blocks, pumps, compressors,
genre, hydrauuc equipment, valves, and $tagtng cIampa.

Clas CIElductile Ni- resist (austenitic) and class C 22 percent nickel ductile iron (austenitic) is in-

tended for corrosion resisting, heat resi.etirtg, and nonmiqfnetlc appiiAion, such u required for shipboard
machir” ry and propellers.

preparing activity:
Navy - SH
(project MECA-NO-)

7
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NOTE: LENGTH SHALL BE 6MI

Figtme 3- Keel block.
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mni:. 1. In block 5, be an apecifk M p-itie abut P@iCUh pmbl- -- mch M WOKM whi~ reWired hterPm@on, wm
o rigid, reatnctive, loose, arnbiguoua, or wee incompatible, and give propoeed wording cbangee which would alhwh te tbe—

. .oblema. Enter in block 6 any mmarka notrelated to a specific Pnragraph of the dmument. If block 7 u filled out, en

acknowledgement will be mailed to you within 30 daya to let YOUknow that your comments were received and are being

considered.

NOTE: TM fom maY notbeueedtorequeetcopkaof documenb, nor to x=queatwaivers,detiatkna, or clarification of

specification requirements on cument contmcta. Comments submitted on thie form do not constitute or imply authorization

to waive any pottion of the referenced document(s) or to amend contractual reqakementa.
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Ii . .. . . . r;-.
I

W Z“::.1426 ●REVIOUS EDITION IS ~OLETE,

Downloaded from http://www.everyspec.com


