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ACKNOWLEDGMENT: A vendor shall mention this specification number in all quotations and when
acknowledging purchase orders.

2. APPLICATION: Primarily for heat treated parts requiring ultra high strength at temperatures up

to 600 F—~316-C)-

3. COMBHOSITION: Castings shall conform to the following:

gate or consider patents which ma

nd practices recommended, are advisory only. Their use by anyone engaged
matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.’’

or recommended practice, and no commitment to conform to or be

min max
Carbon -- 0.03
Manganese - 0.40
Silicon - 0.N\10
Phosphorus -- 0.010
Sulfur -- 0.010
Nickel 16.00 - 17.50
Cobalt 9750 - 11. 00
Molybdenum 4.40 - 4.80
Titanium 0.15 - 0.45
Aluminum 0.02 - 0.10
Iron remainder

4. CONDITION: Homogenized, overaged, and solution heat treated, unless othetwise specified.

5. TECHNICAL REQUIREMENTS:

5.1 Castjng: Castings shall be poured either from remelted metal from a mastdqr heat or master heat
lot ofr directly from\a master heat. In either case, metal for casting shall bp qualified as in 5. 3.
A master heat is(refined metal of a single furnace charge. Gates, sprues, 1jisers, and rejected
castings shall'be used only in preparation of master heats; they shall not be femelted directly,
with¢ut refining, for pouring of castings.

5.1.1 Unless prohibited by purchaser, metal from two or more master heats may be blended to form a

master heat lot provided that the composition of each master heat to be blended is within the limits
of Section 3 above and the total weight of metal in the master heat lot does not exceed 10, 000
pounds. Ingot and pig may be blended together, shot may be blended, but shot shall not be blended
with ingot or pig.

5.2 Heat Treatment: Castings and tensile test specimens shall be heat treated as follows:

5.2.1 Homogenization Heat Treatment:

5.2.1.1 Maximum Section Thickness up to 1 In., Excl: Heat to 1800 F + 25 (982.2 C + 14), hold at heat
for 4 hr, and air cool to room temperature.

any technical report. In formulating and approving technical reports, the Board and its Committees will not investi

in industry or trade is entirely voluntary. There is no agreement to adhere to any SAE standard

5.2.1 2 Maximum Section Thickness 1 to 3 In., Execl: Heat to 2100 F + 25 (1148.9 C + 14), hold at heat
for 4 hr, and air cool to room temperature.

' SAE Technical Board ruies provide that: ‘‘All technical reports, including standards appl’a
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5.2.2 Qveraging Heat Treatmeni: Heat to 1100 F + 25 (593. 3 C + 14), hold at heat for 4 hr, and air cool to
room temperature.

5.2.3 Solution Heat Treatment: Heat to 1500 F + 25 (815.6 C + 14), hold at heat for 1 hr per inch of section
thickness but in no case less than 1 hr, and air cool.

5.3 Master Heat Qualification: [Each master heat and master heat lot shall be qualified by evaluation of
chemical analysis and tensile test specimens conforming to 5.3.1 and 5. 3.2, respectively. A master
heat or master heat lot may he considered conditionally qualified if vendor's test results show conform-
ance to all applicable requirements of this specification. However, except when purchaser waives con-
firmatory testing, final qualification shall be based on purchaser's test results. Conditional qualifica-
tion of a master heat or master heat lot shall not be construed as a guarantee of acceptance of castings
poured therefrom.

5.3.1 Chemical Analysis Specimens: Shall be of any convenient size, shape, and form forn vepdor's tests;
when chemical dnalysis specimens are required by purchaser, specimens shall be cast fo a size, shape,
and form agreed upon by purchaser and vendor. Composition of specimens shall.conforin to Section 3.

5.3.2 Tensile Test Spgcimens: £hall be cast from remelted metal from each master heat or master heat lot
except that wher] castings a:re poured directly from a master heat, the tehsile test specimens shall also
be poured direcfly from the master heat. Tensile test specimens shall.be of standard proportions with
0.25 in. diamet¢r at the reduced parallel section. They shall be €ast’to size or shall be cast oversize
and subsequently machined to 0.25 in. diameter. Center gating may be used. When requested, tensile
test specimens ghall be supplied to the purchaser for confirmatory evaluation. Tensile|test specimens
shall conform tq the following requirements:

5.3.2.1 Properties A Solution Heat Treated: Tensile spe¢imens as solution heat treated shpll have hard-
ness not high[r than Rockwell C 36 or equivalent.

5.3.2.2 Properties After Maraging: Tensile specimens produced as in 5. 3.2 and heat treatgd as in 5.2
shall confornj to the following requirements when heated to 900 F + 25 (482.2 C + 14)), held at heat
for 3 hr, and|air cooled to room temperature.

5.3.2.2.1 Tensile Prdperties:

Tensild Strength, psi 240,000 min
Yield Strength at @, 2% Offset, psi 220,000 min
Elongafion, % id 4D 6 min
Reduction of Area. % . 20 min

5.4 Properties of Caqltings:

5.4.1 Properties As Solution Heat Treated: Castings as solution heat treated shall have hardness not higher
than Rockwell C 36 or equivalent.

5.4.2 DProperties After Maraging: When specified on the drawing or purchase order, castings heat treated
as in 5.2 and then heated to 900 F + 25 (482.2 C + 14), held at heat for 3 hr, and cooled in air to room
temperature shall exhibit the following tensile properties:

Designated
Area Any Area
Tensile Strength, psi 240,000 min 210, 000 min
Yield Strength at 0.2% Offset, psi 220,000 min 180, 000 min
Elongation, % in 41 5 min 4 min

Reduction of Area, % 20 min 10 min
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Resampling and Retesting: In event any test specimen fails to meet the specified requirements, at least
two additional test specimens shall be tested for each non-conforming specimen. All such additional spe-
cimens shall conform to specified requirements. Failure of any retest specimen to conform to specified
requirements shall be cause for rejection of the master heat or master heat lot in the case of qualification

test specimens, or of the castings from that shipment in the case of tests on castings or specimens cut

from castings.

QUALITY:

Results of all tests shall be reported.

Castings shall be uniform in quality and condition, sound, and free from foreign materials and from in-

ternal and external imperfections detrimental to fabrication or to performance of parts.

Castings shall

have smooth surfaces and shall be well cleaned. Unless otherwise specified, metallic shot or grit shall
not be used for final cleaning.
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IDENTIFICATION: Unless otherwise specified, each casting shall be identified as to part number and

master heat or master heat lot number or code symbol.
be as agreed upon by purchaser and vendor.

castings or

their performance.

Methods of applying identifying characters shall
Marking materials shall have no deleterious effect on the
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