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3.2 Condition

Homogenized, solution

heat treated, refrigerated, and precipitation heat treated.

The metal for castings shall be melted and poured under vacuum without loss of vacuum between melting and

pouring. When permitted by purchaser, high purity argon may be used in lieu of vacuum for pouring of castings but
not for the melting operation.

case, metal for casting shall be qualified as in 3.4.

Castings shall be poured either from remelted metal from a master heat or directly from a master heat. In either
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34.2.1

Integrally-cast coupons (See 8.3.1) or specimens excised from the body of a cast part may be used for

evaluating acceptance of the master heat in lieu of separately-cast specimens.
3.5 Part Acceptance Test Coupons

For cast part acceptance, specimens excised from the body of a cast part shall be used. Integrally-cast coupons shall be
used when specified on the engineering drawing. Separately-cast tensile specimens are to be used only when permitted
and specified by purchaser. Specimen proportions shall be in accordance with ASTM A370 and the largest size possible
shall be used. Specimens excised from the body of a cast part are preferred and take precedence over other test
specimens.
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3.6 Heat Treatment

Castings and representative separately-cast or integrally-cast tensile specimens shall be heat treated together as follows;
all thermal treatments above 1200 °F (649 °C) shall be performed in a protective atmosphere of vacuum, argon, or
equivalent. Heat treating equipment shall conform to AMS2759 or AMS-H-6875.

3.6.1 Homogenization

Heat to 2100 °F £ 25 (1149 °C * 14), hold at heat for 60 minutes per inch (25 mm) maximum cross-section but not less
than 90 minutes, and force air cool to room temperature.

3.6.2 Solution

Heat to 1700 °F £ 25 (927 °C + 14), hold at heat for 60 minutes per inch (25 mm) of maximum. ergss-section but not less
than 30 minutes, and ¢ool to below 90 °F (32 °C) at a rate equivalent to an air cool or faster., Below 1200 °F (649 °C), a
rapid air cool is acceptable.
3.6.3 Refrigeration
Cool to 60 °F (16 °C) or lower, hold at temperature for not less than 30 minutes,.and warm in air (See 8.2).
3.6.4 Precipitation
Heat to 1000 °F + 10 (%38 °C * 6), hold at heat for not less than 4 hours;»and cool in air to room temjperature.
3.7 Properties
Specimens removed from castings, including first article \preproduction, integrally-cast coupong, and separately-cast
specimens shall conforim to the following requirements: hardness and tensile testing shall be performped in accordance with
ASTM A370.
3.7.1 Tensile Properties

Shall be as shown in Thble 2.

TABLE 2 - TENSILE PROPERTIES

Rroperty Value
Tensile Btrength 195 to 215 ksi (1345 to 1482 MPa)
Yield Stfength.at-0.2% Offset, minimum 180 ksi (1241 MPa)
Elongatipn in.4D, minimum 5%
Reducti(!)n efarea, minimum 20%

3.7.2 Hardness

Castings shall be 42 to 46 HRC, or equivalent, but castings shall not be rejected on the basis of hardness if the tensile
property requirements of 3.7.1 are met.

3.8  Quality

3.8.1 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.

3.8.1.1 Castings shall have smooth surfaces and shall be well cleaned. Metallic shot or grit shall not be used for final
cleaning.
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3.8.2 Preproduction

Prior to production, non-destructive test inspection and mechanical property control shall be established. Castings shall be
examined by non-destructive test inspection methods to ensure the required integrity (See 3.8.3.2 and 3.8.3.3). In addition,
tensile specimens removed from the full size casting, or from integrally cast specimens when permitted by the purchaser,
shall be tested for conformance to the required mechanical properties. After the foundry practice has been established, the
production methods shall not be changed without requalification by the same test procedures.

3.8.3 Production Castings

3.8.3.1 Castings shall be subjected to 100% radiographic inspection in accordance with AMS2635. When permitted by
purchaser, a radiographic sampling plan may be used after a proper foundry technique has been established,
which will pr i i i i i stablished for each part
number of the production castings as necessary to ensure maintenance of satisfactory guality.

3.8.3.2 Each casting shall be subjected to 100% magnetic particle inspection in accordance wjth AMS2640, to 100%
fluorescent penetrant inspection in accordance with AMS2645, or to both as specified by|purchaser. If neither is
specified, the¢ producer may select either.

3.8.3.3 Radiographi¢, magnetic particle, fluorescent penetrant, and other quality)standards shalllbe as agreed upon by
purchaser apd vendor. Imperfections revealed by radiographic inspegtion shall be compgred to the ASTM E192
reference rqdiographs for a particular imperfection. Acceptance’ shall be made in| accordance with the
acceptance [standards specified on the engineering drawing.>When no acceptance stpndards are specified,
Grade C, as|defined by AMS2175, shall apply to all areas.

3.8.4 Castings shall|not be repaired by peening, plugging, welding, or other methods without written permission from
purchaser.

3.8.4.1 When permifted in writing by purchaser, in-process welding in accordance with AMS2694|may be used.
4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility fof 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 castingp conform to.specified requirements.

4.2 Classification of [Fests

4.2.1 Acceptance Tgsts

Tests for all technical requirements are acceptance tests and shall be performed on each master heat or lot as applicable.

4.2.2 Preproduction Tests

All technical requirements are preproduction tests (See 3.8.2) and shall be performed prior to or on the first-article
shipment of a casting to a purchaser, when a change in material and/or processing requires reapproval as in 4.4.2, and
when purchaser deems confirmatory testing to be required.

4.3 Sampling and Testing

Shall be in accordance with the following; a lot shall be all castings of the same part number poured from the same master

heat, heat treated in a single heat treat batch, and presented for vendor’s inspection at one time. Other sampling plans
may be established as agreed upon by purchaser and vendor and approved in writing.
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separately-cast coupons when permitted and specified by purchaser.

Two preproduction castings in accordance with 4.4.1.

One or more chemical analysis specimens in accordance with 3.4.1 from each master heat or a casting from each

Three or more integrally-cast coupons representing each lot when specified by purchaser or three or more

One or more castings from each lot or other approved sampling plan unless properties from integrally-cast

coupons are permitted and specified. Size, location, and number of specimens shall be as specified on the
engineering drawing or as agreed upon by purchaser and vendor. When the location and number of test
specimens are not specified, not less than four tensile specimens, two representing the thickest section and two
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Any of the above process control factors for which parameters are considered proprietary by the vendor may

be assigned a code designation. Each variation in such parameters shall be assigned a modified code
designation.

4.5 Reports

The vendor of castings shall furnish with each shipment a report showing the results of tests for composition from each
master heat represented and the results of tests on each lot to determine conformance to the other technical
requirements. This report shall include the purchase order number, master heat number or code symbol, AMS5412A, lot
number, part number, and quantity.
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