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1. SCOPE:
1.1 Purpose:

This specification covers the engineering requirements for heat treatment of
aluminum alloy castings and for parts machined from castings.

1.1.1 AMS 2771 is the inch/pound version of this specification.
1.2 Application:

This specification is applicable to cast parts using the following aluminum
alloy families (See 8.1.10):

201.0 243.0 333.0 357.0 707.0
203.0 295.0 336.0 358.0 712.0
206.0 296.0 354.0 359.0 713.0
222.0 319.0 355.0 520.0 850.0
242.0 328.0 356.0 705.0 gg;g

1.3 When MAM 2771 is specified, heat treatment procedures for castings by
foundries shall be in accordance with the material procurement specification
when a specified heat treatment is required. However, requirements for
equipment and controls shall be in accordance with MAM 2771.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent
specified herein. The latest issue of SAE publications shall apply. The
applicable issue of other publications shall be the issue in effect on the
date of the purchase order.
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2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2750 Pyrometry
AMS 2770 Heat Treatment of Aluminum Alloy Parts
AMS 3025 Polyalkylene Glycol Heat Treat Quenchant

2.2 ASTM Publications:
Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

ASTM E10 Brinell Hardness of Metallic Materials
ASTM B 557M Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy
Products (Metric)

3. TECHNICAL REQUIREMENTS:
3.1 Equipment:

Equipment used for thermal processing shall conform to the requirements of
this specification and AMS 2750.

3.1.1  Pyrometry: Shall meet the requirements of AMS 2750.
3.1.2 Furnaces:

3.1.2.1 Heating Media: Shall be air, molten salt bath, oil bath, or fluidized
bed. The products of combustion and other materials which could attack
or contaminate parts shall not contact part. Electrical heating elements
and radiant tubes shall be shielded to prevent direct radiation from
striking any part. Composition and maintenance of salt baths and
fluidized beds shall be such as to prevent attack of the parts.

3.1.2.2 Temperature Uniformity Surveys:

3.1.2.21 Solution Heat Treating and Aging Furnaces: The stabilization time
between recovery of the first furnace thermocouple to the set
temperature and recovery of the last test thermocouple to within 5 °C
of the set temperature shall not exceed 20 minutes with an empty
furnace. After stabilization, the temperature of all test
thermocouples shall be within 5 °C of the set temperature.

3.1.2.2.2 Annealing Furnaces: After stabilization, the temperature of all test
thermocouples shall be within 15 °C.

3.1.3 Quenching: Equipment shall be provided for quenching in water or in
synthetic solutions and for measuring quenchant temperature. Provisions
shall be made for mechanical or hydraulic agitation of the quenching medium
or agitation of the parts or both and for heating and cooling of the
quenchant, as required. Air agitation shall not be used. The volume of
quenching medium shall be sufficient so that its temperature rise due to
quenching is not more than 10 °C. Document‘;
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3.1.3.1

3.1.3.2

3.1.4

3.1.5

3.2.1

3.2.2

3.2.21

3.2.2.2
3.2.2.3

3.2.2.4

3.2.3

3.2 Procedures:

Synthetic Solution: Polyalkalene glycol shall meet the requirements of
AMS 3025. Other synthetics may be used if approved by the cognizant
engineering organization. Solution concentration shall be established
for the particular casting configuration prior to solution use.

Salt r?ontamination of Synthetic Solutions: Shall not exceed 6% by
weight.

Cleaning: Equipment shall be provided to clean castings before heat
treatment and to remove the film from parts quenched in a synthetic
solution, oil from parts aged in oil baths, and salt residue from the
surfaces of parts heated in salt baths unless the quench bath is equipped
with fresh water overflow.

Refrigeration: Refrigeration or liquid baths shall be provided for cold
storage of parts, when retention of the as-quenched (AQ) temper is
necessary.

General: Cast parts that require heat treatment to a T4X, T6X, or T7X
temper shall be solution heat treated (including quenching), refrigerated
when necessary, and aged, when required, as specified herein. Heat
treatment shall be performed only on entire parts, never on a portion of a
part, except a section of a casting may be heat treated for test coupons as
permitted in 4.4.2.2.

Racking and Spacing: Parts shall be racked or supported to permit free
access of the heating and quenching media to all surfaces of parts in all
portions of the load with minimal distortion.

Solution Heat Treating: All parts shall be separated by not less than
13.0 mm. Complex parts and parts of large plan form may require greater
separation to permit free access.

Aging and Annealing: Parts shall be separated by not less than 13.0 mm.
Small parts may be heated and soaked in baskets or continuous furnaces.
Care must be used to provide access for heating and quench media and to
prevent damage during loading and quenching.

Exceptions to the above requirements shall be approved by the cognizant
engineering organization (See 8.1.7).

Loading: Furnace shall not be loaded when the furnace temperature exceeds
the solution treating temperature of the parts being heat treated.

——Documents

Document Sharing Hub

Full document details: SAE MAM2771B


http://www.avadocuments.com/doc/sae-mam2771b
http://www.avadocuments.com/doc/sae-mam2771b

SAE MAM2771B Page 6 of 17

MAM 2771A SAE MAM 2771A

3.2.4 Soaking: For air furnace loads containing load thermocouples, fluidized
beds, and salt baths, soaking time starts when all thermocouples are within
5 °C of the set or offset temperature. For other air furnace loads,
soaking time starts when control thermocouples reach the temperature
required. During solution heat treatment, after recovery, soaking shall be
performed, without interruption, for the required time (See 8.1.6).
Interruptions during solution treatment are permitted provided the minimum
soak time is met and at least a two-hour soak time occurs after the
interruption.  During aging and annealing treatments, a maximum of four
interruptions, with door(s) open for not more than two minutes during each,
are permissible for removal or loading of parts.

3.2.4.1 Load thermocouples shall be used when needed to determine and control
metal temperature and heating time or when required by the cognizant
engineering organization (See 8.1.7).

3.2.5 Logs: A log (record), traceable to temperature recording chart(s), shall
be kept for each furnace load. The information on the log/chart
combination shall include the equipment identification, qualified
operator's identification, date, part number(s), number of parts, alloy,
minimum and maximum thickness, lot identification, times and temperatures
used, quench delay, and type and temperature of quenchant. The minimum
thickness recorded shall be the minimum dimensions of the lightest section
of the part; the maximum thickness recorded shall be the minimum dimension
of the heaviest section of the part.

3.2.6 Cleaning: Prior to heat treatment, parts shall be cleaned and shall be
visually free of contaminants such as dirt, metal residues, and lubricants.
Residual foundry sand and binders shall not be considered contaminants.
Residue from heating and quenching media shall be removed from parts after
heat treatment.

3.2.7 Solution Heat Treating:

3.2.7.1 Temperature: Cast parts that require solution heat treatment shall be
soaked at the temperature specified in Table 1 (See 3.2.7.3), and shall
not be loaded when the temperature exceeds that specified. Control
instrument(s) shall be set either at the temperature specified in Table 1
or at an offset temperature based on the last temperature uniformity
survey. The offset temperature shall be within 3 °C of the specified set
temperature and shall be posted on the instrument. The offset
temperature shall be selected to optimize temperature distribution within
the furnace so that the highest and lowest temperatures are equidistant
from the specified set temperature.

3.2.7.2 Soaking Time: Shall conform to Table 1 (See 8.1.6).

3.2.7.3 Variations:  Solution treating temperatures may vary from the
requirements of Table 1 to obtain required properties for a specific
casting configuration. Departure from the required set temperature of
more than 5 °C shall require approval of the cognizant engineering
organization (See 8.1.7).
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