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1. SCOPE:

1.1 Form: This specification covers one type of nickel-aluminum bronze in the form of sand or centri-
fugal castings.

1.2  Applical
ductilit)

2. APPLIC/

B

ion: Primarily 10T parts requiring a combpination of Nign str a
¢ and toughness.

| BLE DOCUMENTS: The following publications form a part of this specifi

tent spec
applicabl

2.1 SAE Pu

fied herein. The latest issue of Aerospace Material Specifications (AMS)
b issue of other documents shall be as specified in AMS 2350(

blications: Available from Society of Automotive Engmeers, Inc. ;s 400 Co

- Drive,

Warrendale s PA 15096.

2.1.1 Aerospace Material Specifications:

AMS
AMS 2
AMS 2
AMS 2
AMS 2
AMS 2

2.2 ASTM J

2350 - Standards and Test Methods

630 - Ultrasonic Inspection

635 - Radiographic Inspection

645 — Fluorescent Penetrant Inspection
646 — Contrast Dye Penetrant Inspection
804 - Identification, Castings

publications: Available from American Society for Testing and Materials,

Philade

phia, PA 19103.

ASTM B208 - Preparing(Tension Test Specimens for Copper-Base Alloys ‘for Sang

ASTM H
ASTM T
ASTM H

2.3 Govern)

8 - Tension Testing of Metallic Materials
18 - Rockwell Hardness and Rockwell Superficial Hardness of Metalhc M
478 ~ Chemical Analysis of Copper-Base Alloys

Center,

dness with some

ration to the ex-
shall apply. The

mmonwealth

1916 Race Street,

| Castings

aterials

nent-Publications: Available from Commanding Officer, Naval Publication)s and Forms

5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 - Military Standards:

MIL~-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

*

3. TECHNICAL REQUIREMENTS:
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Composition; Shall conform to the fbllowing percentages by we'igilt, determined by Wet chemical me-

Metal rémelted from pre-

d upon by pur-
ons of foundry

to castings unless
e taken after the

3.1
thods in accordance with ASTM E478, by spectrographic methods in accordance with Federal Test
Method Standard No. 151, Method 112, or by other approved analytical methods:
min max
- Copper 4.5 - -- -
Aluminum 10.5 - 11.5
Nickel 4.2- 6.0
Iron 4,0- 5.5
Manganese — 1.5
Zinc - 0.30
Tin — 0,25
Cobalt — 0.20
Silicon - 0.15
Chromium - 0.05
Lead - 0.03
3.2 Condition:| Solution heat treated and annealed.
3.3 (Casting: (astings shall be produced in lots from metal conformdnigito 3. 1.
viously an3lyzed ingot may be poured directly into castings. Unléss otherwise agree
chaser anq vendor, molten metal taken from alloying furnaces, with or without addit
operating $crap (gates, sprues, risers, and rejected castings) shall not be poured in
first convgrted to ingot, analyzed, and remelted or unless the compostion of a sampl
last additipn to the melt has been found to conform to'8: 1.
3.3

for pouri
metal wi

.2 A lot sha|

»

Separately

.3.1 A melt sEll be the metal withdrawn from a batch furnace charge of 2 0_00 1b (908 kg

1 be all castings poured ffom a single melt in not more than 8 consecutive

-Cast Test Specimens:- Chemical analysis specimens and tensile test spec

g castings or, when permitted by(purchaser, a melt shall be 4000 1b (181
drawn from one continuous furnace in not more than 8 consecutive hours.

as follows

Chemicall

and, when requested,’ shall be supplied with the castings:

Analysis Specimens: Shall be cast from each melt and be of any convenie

and form
shall be ¢

Tensile 1T

for vendgr's.tests; when chemical analysis specimens are required by puy
ast to a_size, shape, and form agreed upon by purchaser and vendor.

¢st Specimens; Shall bé cast with each lot of castings and as follows:

b kg) or less of

hours.

imens shall be cast

nt size, shape,

.4.2.1

Sand Cast: Coupons from which specimens are produced shall be standard keel blocks in accordance

with ASTM B208 cast in molds made with the regular foundry mix of green sand, without using

chills,
for the

or in baked core sand molds.
castings.

Metal for the coupons shall be part of the melt which is used
If the metal for castings is given any treatment such as fluxing or cooling and

reheating, the metal for the coupons shall be a portion of the metal so treated, and during such
treatment shall be heated to the same maximum temperature and held for approximately the same

length

with 0.

of time as the molten metal for the castings,

505 in. (12.83 mm) diameter at the reduced parallel gage section.

Coupons shall be heat treated with the castings
in accordance with 3.5 and machined to standard tensile test specimens conforming to ASTM ES8,

or less as melted

chaser, specimens.
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Centrifugally Cast: Coupons from which specimens are produced shall be cylindrical bars of
such size to allow machining specimens conforming to ASTM ES8 with 0. 505 in. (12. 83 mm) dia-
meter at the reduced parallel gage section. Metal for the coupons shall be part of the melt which
is used for the castings. If the metal for castings is given any treatment in the furnace as
described in 3. 4. 2.1, the metal for the coupons shall be given the same treatment.

3.5 Heat Treatment: All castings and representative coupons for tensile test specimens shall be solution

heat treated by heating to a temperature within the range 1600° - 1700°F (871.1° - 926. 7°C), holding
at the selected temperature within +25°F (+14°C) for not less than 2 hr, and quenching in water and
tempered by heating to a temperatu—re within the range 925° - 1000°F (496.1° - 537. 8°C), holding at
the selected temperature within +15°F (48.3°C) for not less than 2 hr, and cooling in air to room
temperature,

3.6 Properties: Castings3

treated as i 3.5 shall conform to the following requirements:

h 3. 4.2 and heat

3.6.1 Tensile Properties: Shall be as specified in 3.6.1.1 or 3. 6.1. 2, as applicable, ddtermined in ac-

cordance with ASTM ES:

3.6.1.1

3.6.1.1.1

3.6.1.1.2

3.6.1.2

3.6.1.2.1

3.6.1.2.1

3.6.1.2.1

3.6.1.2.2

3.6.1.2.2

3.6.1.2.2

Separately-Cast Test Specimens:

Sand (ast:

Tensile Strength, min 125,000 psi (862 MPa)
Yield ptrength at 0. 2% Offset, min . 95, 000 psi (P55 MPa)
Elongdtion in 2 in. (50.8 mm) or 4D, min 2%

Centrifugally Cast:

Tensilg Strength, min 130,000 psi (396 MPa)
Yield §trength at 0.2% Offset, min 95,000 psi ($55 MPa)
Elongaftion in 2 in. (50.8 mm) or 4D, min 3%

Specimens Cut from Castings:\'Test specimens cut from any area of the casting [shall meet the

.1 Sanlll Castings+” Shall meet the requirements of 3.6.1.1.1.

.2 Centrifugal Castings: Shall meet the requirements of 3. 6. 1. 1. 2.

following requirements:

Specimens Cut froni Castings 1.00 In. (25.4 mm) and Under in Nominal Section Thickness:

Specimens Cut from Castings Over 1.00 In. (25.4 mm) in Nominal Section Thickness:

.1 Sand Castings:

Tensile Strength, min 120, 000 psi (827 MPa)
Yield Strength at 0. 2% Offset, min 85, 000 psi (586 MPa)
Elongation in 2 in. (50.8 mm) or 4D, min 1.5%

.2 Centrifugal Castings:

Tensile Strength, min 125, 000 psi (862 MPa)
Yield Strength at 0.2% Offset, min 90, 000 psi (621 MPa)
Elongation in 2 in. (50.8 mm) or 4D, min 29,

3.6.2 Hardness: Shall be not lower than the following, determined in accordance with ASTM E18:
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3.6.2.1 Sand Castings and Sand-Cast Test Specimens: 25 HRC or. equivalent.

3.6.2.2 Centrifugal Castings and Centrifugally-Cast Test Specimens: 28 HRC or equivalent.

3.7.1

3.7.4

3.7.5

3.7.5.

4, QUALITY ASSURANCE PROVISIONS:

Quality:

Castings, as received by the purchaser, shall be uniform in quality and condition, sound, and free
from foreign materials and from internal and external imperfections detrimental to usage of the
castings. Castings shall have smooth surfaces and shall be well cleaned.

Castings shall be produced under radiographic control, unless otherwise specified. This control
shall consist of radiographic examination of castings in accordance with AMS 2635 until proper
foundry technique, which will produce castings free from harmful internal imperfections, is estab-
lished for each part number and of production castings as necessary to ensure maintenance of satis-
factory fuality.

When specified, castings shall be subject to ultrasonic inspection in accordande with AMS 2630, to
fluoresdent penetrant inspection in accordance with AMS 2645, and/or to.céntrast|dye penetrant in-
spection in accordance with AMS 2646.

Radiographic, ultrasonic, fluorescent penetrant, contrast dye penetrant, and other quality standards
shall be|as agreed upon by purchaser and vendor. ’

Castingg shall not be repaired by peening, plugging, welding, or other methods without written per-
mission|from purchaser.

1 When| permitted in writing by purchaser, defects-in castings may be removed ahd the castings
repaired by welding provided the weld repair-area has properties comparable tp those of the
parent metal. Repair welds shall be subjécted to the same inspection procedures and acceptance
standards required of the casting. Weld)repair areas shall be suitably marked|to facilitate in-
spection. The repair welding shall.be performed prior to any heat treatment ahd nondestructive
testing specified herein,

4.1

4,2

4.2,1

4,2.3

4.2.2.1 For direct U.S, Military procurement, substantiating test data and, when requested, preproduction

4.3

Responsilility for Inspection:—The vendor of castings shall supply all samples and ghall be responsible
for performing all requiredtests. Results of such tests shall be reported to the pt:.rchaser as required

by 4.5. Turchaser reserves the right to perform such confirmatory testing as he
ensure that the castings conform to the requirements of this specification,

eems necessary to

Classificdtion of Tests:

Acceptanee

separately-cast specunens (3.6.1. 1) hardness (3 6.2), and quahty (3 7) reqmrements are classified

as acceptance tests.

Periodic Tests: Tests to determine conformance to tensile properties of specimens cut from castings

(3. 6.1.2) requirements are classified as periodic tests.

Preproduction Tests: Tests to determine conformance to all technical requirements of this specifi-
cation are classified as preproduction tests.

test material shall be submitted to the cognizant agency as directed by the procuring activity, the
contracting officer, or the request for procurement.

Sampling: Shall be in accordance with the following:

9
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