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OCTOBER 24, 19560

SUPERSEDING

Fed. Spec. QQ-M~56a
September 3, 1957

FEDERAL SPECIFICATION

MAGNESIUM ALLOY, SAND CASTINGS

This specification was approved by the Comuiiﬁonn, Federal Supply Serv-
{os, General Services Administration, for the wae of all Federal apencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. — This specification presents
requirements for magnesium alloy sand cast-

ingsa.
1.2 Classification.

1.2.1 Alloys.—~Magnesium alloy sand cast-
ings shall be of the following alloys:

AZ68A HK81A
AZSBlA HZ32A
AZ91C ZK51A
AZ92A ZH62A
EZ38A ZK61A

1.2.2 Tempers. — Magnesium alloy sand
castings shall be furnighed in the following
tempers, as specified:

—F.—As cast.

—T4.—Solution heat treated.

~—T5.~Artificially aged.

—T6.—Jolution heat treated and artifi-

cially aged.

2. APPLICABLE SPECIFICATIONS
AND STANDARDS

2.1 The following specifications and stand-
ards, of the issues in effect on date of invita-
tion for bids, form a part of this specification :

Federal Specifications:

QQ-S-781—Strapping, Flat Steel.
- PPP-B-585—Boxes, Wood, Wirebound.

570398/60/123

PPP-B-601—Boxes, Wood, Cleated Ply-

wood.
PPP-B-621—Boxes, Wood, Nailed and

Lock Corner.
PPP-B-836—Box, Fiberboard.
PPP-T-60-— Tape, Pressure Sensitive,
Adhesive, Waterproof, for Packaging
and Sealing.

Federal Standards:
Fed. Test Method Std. No. 151—Metals;
Test Methods.

(Activities outside the Federal Government may
obtain copies of Federal Specifications, Standards,
and Handbooks as outlined under Genera! Informa-
tion in the Index of Federal Specifications, Stand-
ards, and Handbooks and at the prices indicated
in the Index. The Index, which includes cumulative
monthly supplements as issued, is for sale on a sub-
scription basis by the Superintendent of Documents,
U. 8. Government Printing Office, Washington 26,
D. C.

(Single coples of this specification and other prod-
uct specifications required by activities outside the
Federal Government for bidding purposes are avail-
able without charge at the General Services Admin-
fstration Regional Offices in Boston, New York, At-.
lanta, Chicago, Kansas City, Mo, Dallas, Denver,
San Francisco, Los Angeles, Seattle, and Washing-
ton, D, C.

(Federal Government activities may obtain -copies
of Federal Specifications, Standards, and Handbooks
and the Index of Federal Specifications, Standards,
and Handbooks from established distribution points
in their agencies.)

Military Specifications:
MII~P-116—Preservation, Methods of.

MIL-M-3171—Magnesium Alloy, Pro-
cess for Corrosion.
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MIL-~C-6021 — Castings: Classification
and Inspection (For Aeronautical Ap-
plications).

MIL-M-6857—Magnesium Alloy Cast-
ings, Heat Treatment of.

MIL-I-8865—Inspection; Radiographic.

MI1~]I-6869 — Impregnants for Alumi-
num Alloy and Magnesium Alloy Cast-
ings,

MIL~B-103877-—Box, Wood Cleated, Ve-
neer, Paper Overlaid.

MIL-1-10547—Liner, Case, Waterproof.

MIL-R-11471—Radiographic Inspection

of Metals.

MI1~-W-18826—Welding of Magnesium
Alloys, Gas and Arc, Manual and Ma-
chine, Processes for.

Military Standards:

MIL-STD-129—Marking for Shipment
and Storage

MII~STD-147 — Palletized Unit Load
(40" x 48"——4-Way Partial and 4-Way
Pallets)

MIL-STD-276—Impregnation of Poros-
ity in Castings, Process for.

(Coples of Military Specifications and Standards
required by contractors in connection with specific
procurement functions should be obtained from the
procuring activity or as directed by the contracting
officer.)

8. REQUIREMENTS

3.1 Materials.—The meétal used shall be of
a quality suitable to praduce castings which
comply with all the requirements of this
specification.

3.2 Foundry comntrol. — Unless otherwise
specified in the invitation for bids and in the
contract or order, castings shall be produced
under foundry control approved by the pro-
curing agency. Foundry control shall consist
of examination of castings by radiographic
or other approved methods for determining
internal defects until the gating, pouring, and
other foundry practices have been established
to produce castings meeting the quality stand.-
ards furnished by the procuring agency or
agreed upon by the procuring agency and con-
“»actor. When foundry practices have been so
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established the production method shall not
be significantly or materially changed with-
out demonstrating to the satisfaction of the
procuring agency that the change does not
adversely affect the quality of the castings.
For the U.8. Air Force, Navy Bureau of
Naval Weapons and Army Quartermaster
Corps, foundry control and inspection tests
shall be made by radiographic examination
conducted in accordance with the require-
ments of Military Specification MIL-I-8865.

8.3 Soundness, — When specified in the
contract or order, the soundness of castings
shall meet standards furnished or approved
by the procuring agency. The areas of the
castings subject to soundness requirements

.shall be as specified and the number and ex-

tent of blowholes, sponginess, and other de-
fects in such areas shall be not greater than

indicated by the standard. (See 6.2.)

3.4 Identification and repair marking, —
Unless otherwise specified in the contract or
order, each casting shall be identified with the
pattern or part number by the use of raised
numerals in a location indicated on the draw-
ing. When no location is shown on the draw-
ing, the number shall be 8o located as not to
bs machined off in finishing to the required
dimensions. When practicable, each casting
shall also be marked with the lot number.

8.4.1 If the location of impression markings
is not specified on the drawing, it shall be
fixed by the contractor preferably on & cast-
in, ralsed pad, in such a manner as to mini-
mize the danger of its having a deleterious
effect on the static or fatigue strength of the
casting.

8.4.2 Marking other than impression
stamping shall be applied to the material by
means of & hand stamp and a suitable mark-
ing fluid or other approved means, All mark-
ing, and marking ‘symbols, such as those
specified in 8.10.8.4, 8.10.4, and 8,10.5 for
repaired castings, shall be clearly legible.

8.5 Straightness.—Castings shall be fur-
nished in condition ready for machining and
shell not require further straightening. After



the yield strength of the castings has been
increased by an aging operation straighten-
ing shall not be permitted, except that minor
restraightening to remove any slight warping
caused by aging if approved by the inspector
shall be permitted.

3.6 Heat treatment.

8.6.1 Castings shall be heat-treated in
such manner as to produce material with the
utmost uniformity which will conform to the
properties specified herein, Heat treatment
shall be performed on the whole casting and
never on a portion only.

3.6.2. Castings shall be heat-treated in
accordance with the manufacturer’s recom-
mendations and in accordance with the best
commercial practices. Requirements for the
heat treatment of castings for the U.S. Air
Force, Bureau of Naval Weapons and Army
Quartermaster Corps shall be in accordance
with Military Specification MIL-M-6857.

3.7 Chemiecal composition.

3.7.1 The chemical composition of the ma-
terial shall be within the limits specified in
table I,

3.7.2 The contractor shall furnish an anal-
yeis of each melt showing the percentage of
each of the elements designated in table 1.

3.7.8 Chemical analysis by the contractor
of the individual melts may be waived at the
discretion of the inspector, provided that the
foundry’'s method of composition control is
acceptable to him, or that all the material in
the Jot can be identifled as being from melts
previously analyzed and found to be in con-
formance with the chemieal composition re-
quirements of the alloy specified.
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3.8 Mechanical properties.

3.8.1 Unless otherwise specified in the con-
tract or order, the mechanical properties as
determined from separately cast test bars
shall conform to the requirements shown in
table II. (See 6.1.)

3.8.2 Specimens cut from castings.—Under
any of the following conditions, conformance
to mechanical property requirements shall be
determined by tests on specimens cut from
castings:

(a) When specified on the applicable draw-
ing.

(b) When authorized by the procuring
agency.

(¢) When required by the inspector in the
event of inferior quality in castings
of a particular lot for which repre-
sentative separately cast test bars
have not met the mechanical prop-
erty requirements of this specific-
ation.

(d) When separately cast specimens are
not available.

The average and minimum tensile strength,
tensile yield strength and elongation of test
specimens cut from castings shall conform to
the requirements shown in Table III. See note
(B) table III. (See 6.1.)

3.8.3 Mechanical properties of designated
areas of castings.—When specified on the ap-
plicable drawings or in the contract or order,
the mechanical properties of test specimens
cut from the areas of the casting designated
on the drawing or in the contract or order,
shall meet the values specified on the drawing
or in the contract or order. See note (B) table
II1.
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TABLE I.—Chemical requirements!
Total
Mangs- Silicon, | Copper, Nickel, Rare other
Composition Magnesium | Aluminum Zinc e, maximum | maximum | maxismum earth Zirconium | Thorinm | elementa
minimum maximam
Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
AZ63A___ .. _. Remainder 5.36.7 2.53.5 0.15 0.30 0.10 00y | ... | | el 0.30
AZ81A . _.__ Remainder 7.0-8.1 0.40-1.0 .13 .30 .10 K1) S U PR S .30
AZOIC .. _. Remainder 8.1-9.3 .40-1.0 13 30 .10 1} S P R .30
AZO2A ... ---| Remainder 8397 1.6-2.4 .10 0 .10 KU S R U R .30
EZ33A_ ... Remainder { ________ 2.03.1 ——-- . .10 .01 2.54.0 0.50-1.0 | _______ .30
HK31A ... ...___ Remainder | _______. .30 max. - R .10 1) G IR .50-1.0 2.54.0 .30
HZ32A oo Remainder { _____.._ 1.7-2.5 —e-- ceen .10 .o 0.10 max .50-1.0 2.5-4.0 .30
ZRBIA ... .. Remsainder | _..____. 3.6-5.5 - ———- .10 i} N 50-1.0 | ... .30
ZH62A . . .. ... Remainder | _______. 5.26.2 —— .10 1 S .50-1.0 1.42.2 .30
ZK61A. ... .. .. Remainder { ... ___ 5.6-8.5 ———- - .10 N1} S R, 60-1.0 | ... .30
1 Analysis thall regularly be made only for the elementa specifically mentioned in the above table. If however, the presence of other elements is indicated in the

course of routine analysis, further analynis shall be made to determine that these other elements are not present in excess of the above limits.

995-W—-00
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TABLE I1.—Mechanical property requirements for separatelu cast specimens

Yield strength at 0.2 percent offest

Tensile or at extension indicated Elongation
Alloy and temper strength, in 2 inobes,
minimum minimum
- Minimum | Extension under load
P.sg Pai Inch per inch Percent
AZ63A
P et ctceimcnmemincnmemamamnmcmeaaseevan 26,000 11,000 0.0037 4
T eecoeccasncecacncrunanncasrmncnasasnn 34,000 11,000 .0087 7
¥ T, mcomans 26,000 12,000 .0038 2
P cmcceenemcmannnceracarecanmsm s - 34,000 16,000 .0045 3
AZB1A
b\ S 34,000 11,000 .0037 7
AZ01C )
B et eicmccecremmesmecaceea - 23,000 11,000 .0037 .-
s " TSR 34,000 11,000 .0037 7
Tevecmcsescmcrauennesrecvmeerenaaaasmnn= 23,000 12,000 .0038 2
B crccacccecnenucmcocnconanuasecnaacennn-" 34,000 16,000 0045 3
ATD2A
P vcrimcccccarononverrmeraeameamc e 23,000 11,000 .0037 -
M ecerccccmmercccmcanamacmrmcseean 84,000 11,000 .0037 6
B cceacmesrccmamscreencemameemccaan~e 23,000 12,000 .0038 -
b TP 84,000 18,000 .0048 -
EZ38A
T3 room temperature_ ... __ ... cocciceenn- 20,000 14,000 .0042 2
T BO0° F .o eemecc e ciccac e cacam - 13,000 8,000 | = ...... -
HKS1A
TS room tOMPOTAtUrS. . oo oo e ceccncoammens 27,000 18,000 .0040 4
TOBO0° F e ceeeeeeeercceicccecramccaman- 21,000 18,000 | = _..._. 2
HZ32A
T5 room tomPerature . . .. .cccccamceuwnn- 27,000 13,000 .0040 4
TBB00° F . e ecemcceemccccarmeecaann 13,000 8,000 |  ...... -
ZK51A
b TSI N 34,000 20,000 .0051 5
ZH62A
T e cr e ceconancomm——————————nn 35,000 22,000 .0064 5
ZK61A
B e e e e e e emmmnmm————— 39,000 26,000 .0060 5
T8 e e cacoccncrcmamccanccaemane 39,000 26,000 . 0080 5
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TABLE 111.—Mechanical vropertu requirements for specimens cut from castings
Tensile strength Yield strength at 0.2 percent offset or &t extension indicated
Alloy and temper Extension under load
Average Minimum? Average Minimum?
For average | For minimum
Pai Pas P.as. P.as Inches per inch | Inches per inch

AZ83A

T4 25,500 17,000 10,000 ©,000 0.0035 0.0034

j \ S, 25,5600 17,000 14,500 12,000 .0042 .0038
AZB1A

P X R 25, 500 17,000 10,000 9,000 .0035 .0034
AZ91C

T 25,500 17,000 10,000 9,000 .0035 .0034

i\ S 25,500 17,000 14,500 12,000 L0042 .0038
AZO2A )

T4eevceccancan 25,500 17,000 10,000 9,000 .0035 0034

P\ s 25, 600 17,000 18,000 13,500 .0045 0041
FZ33A

T5 room temp.. ... 15,000 18,000 12,500 11,000 .0039 0037

T6600° Feemmall  aeoee 10,000 | ...... 6,000 | e | aeaee-
EEK31A

T6 room temp..... 23,000 19,000 11,700 10,500 0038 00368

T6B00* Feoemaeel|  aeoee- 14,000 | .-, 10,500 ceme—- cimaea
HZ324

T5 room temp.. ... 23,000 10,000 11,700 10,500 .0038 0036

TOBOO* Feee ] coeeee 10,000 | ...... 6,000 | ...... | aaeee.
ZKB1A

Y 29,000 24,000 17,000 14,000 0040 0042
ZH62A .

Y ¥ T 31,500 28,500 19,500 17,500 0060 .0047
ZK61A

Y SIS 34,000 80,000 24,000 21,000 .0087 .0053

S 34,000 30,000 24,000 21,000 .0057 0063

1 The average peroent elongation of specimens cut from oastings shall be not Jess thar 25% of the values specified
for separately east test bars.

? The above minimum values, are representative of the weakest areas in any type casting for the composition listed
/i,0.) adjacent to gates and risers, eto. Higher design properties for degignated areas in castings are normally obtained
and ahall be specified in the contract drawing or order. See paragraph 8.8.3.

()



3.8.4 Meohanical properiies at 500° F. ~—
Alloys EZ83SA, HK81A, and HZ82A shall be
capable of meeting the requirements shown
in tables II and III when tested in the follow-
ing manner. Tensile test specimens shall be
heated to 500*F. £+ 5°F. held for 10 minutes
before testing and loaded at this temperature
at & rate of 0,005 inch per inch per minute up
to the yleld strength and at a rate of 0.10 inch
per inch per minute above the yield strength.

3.8.5 Stmulated service tests. — When the
castings have critical functioning require-
ments, special tests to simulate the stress con-
ditions incurred in service may be required.
The requirements and methods of making the
test shall be as specified by the procuring
agency or as agreed upon between the pro-
curing agéncy and contractor,

3.9 Protective treatment. — Unless other-
wise specified in the contract or order as a
final process, all castings shall be given a
chrome-pickle or a dichromate surface treat-
ment in accordance with Military Specific-
ation MIL~-M-8171.

3.10 Workmanship.

8.10.1 Castings shall be of uniform quality
and condition, free from injurious blowholes,
porosity, hard spots, shrinkage, cracks, and
oither injurious defects and shall be smooth
and well cleaned before inspection.

8.10.2 Repair of castings.~~Castings shall
- not be repaired by welding, impregnation,
peening, blending, plugging or other method
without permission of the procuring agency.
Such permission may be given only when the
repaired defect will not adversely affect the
strength or machinability or otherwise im-
pair the suitability of the castings for the
purpose intended. Soldering shall not be per-
formed under any conditions. Repaired cast-
ings shall be reinspected in accordance with
the applicable portions of the pertinent speci-
fications, drawings, and directives.

3.10.3 Wel;iing. — When welding is per-
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mitted, it shall be done by methods suitable
for the particular alloy and only in those por-
tions of castings not highly stressed in serv-
ice. Such areas shall be as indicated on the
applicable drawing. Welding methods shall
be in accordance with such specifications as
are referenced on the drawings, as are re-
quired by the contract or order, or as specified
when permission to weld is granted. Periodic
chocke of welded castings shall be made to
insure that a satisfactory procedure for weld-
ing is being adhered to by the contractor. For
Bureau of Naval Weapons and Army Quar-
termaster Corps purchases, welding shall be
in accordance with MI1-W-18326 except in
lieu of paragraph 8 thereof the welding oper-
ator shall be capable of repair welding in
accordance with radiographic standards ap-
plicable to welded areas.

8.10.3.1 When castings are to be supplied
in the heat-treated condition, they shall be
heat treated or reheat treated, with proper
precautions against germination, to the re-
quired temper after welding except that small
arc welds may be performed without sub-
sequent heat treatment upon approval of the

inspector.

3.10.3.2 Unless otherwise specified in the
contract or order, castings which have been
repaired by welding shall be inspected radio-
graphically after all reworking and heat
treatment have been completed.

3.10.3.3 All welds shall be of high quality
and free from cracks, excess gas, oxide, por-
osity, and lack of fusion.

3.10.8.4 Welded castings shall be marked
with a symbol of three concentric circles with
a letter or number designating the welder
adjacent to the symbol. The outer cirele of
the symbol shall not be larger than 14 inch
outside diameter. All welded areas shall be
encircled with.a ring of white paint prior to
submission for final inspection.

3.104 Impregnation.—When impregnation
is permitted it shall be only to correct general

T
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seepage leaks and shall not be used to correct
poor foundry technique or significant poros-
ity. It shull be accomplished in accordance
‘with such specifications as may be shown on
‘the drawing or that may be required by the
~contract or order, provided that, if no speci-
‘fications are stipulated, the method used shall
be approved by the procuring agency. Unless
otherwise authorized, castings which have
been impregnated shall be marked “IMP”.
Impregnation of castings shall be in accord-
ance with Military Standard MIL-STD-276.
For Aeronautical and Army Quartermaster
Corps use impregnants used shall be in ac-
cordance with Military Specification MIL-I-
6869.

3.10.5 Peening. — Where peening is per-
mitted it shall be only to correct localized
minor seepage leaks and small surface im-
perfections, or to disclose sub-surface voids
for the purpose of inspection. Peening shall
not be permitted to repair cracks, cold shuts,
shrinks, mis-runs, defects due to careless
handling, or other similar major defects.
Peening may be accomplished either hot or
cold and shall be performed by methods which
sre acceptable to the inspector. Peened cast-
ings shall be marked with a maltese cross
approximately 14 inch high.

8.10.6 Blending.—Blending with suitable
grinders or other tools shall be permitted only
£ar the removal of surface imperfections and
shall not result in dimensions below min-
imum drawing tolerances.

4. SAMPLING, INSPECTION AND TEST
PROCEDURES

4.1 Unless otherwise specified herein, the
supplier is responsible for the performance
o? all inspection requirements prior to sub-
mission for Government inspection and ac-
raptance. Except as otherwise specified, the
supplier may utilize his own facilities or any
commercial laboratory acceptable to the Gov-
ernment. Inspection records of the examin-
ations and tests shall be kept complete and
. vailable to the Government as speclﬂed in

e contract or order.

4.2 Sampling, inspection, and tests shall
be conducted in accordance with Federal Test
Method Standard No. 161 and as specified
herein.

4.3 Sampling.

4.3.1 Lot. — A lot shall consist of not more
than 1,000 pounds of cleaned castings of the
same composition and temper, except where
this weight limit may be exceeded by a sin-
gle casting. In such cases, each casting shall
be considered a lot. Unless otherwise speci-
fied in the contract or order, each lot of cast-
ings shall be from the same melt, or such
groups of melts as may be designated by the
inspector.

4.8.2 Samples for Government analysis.

4.3.2.1 Samples for chemical analysis. —
When samples for government analysis are
specified in the contract order or required
by the Inspector, at least one sample shall
be taken from each heat or lot of castings.
Samples for chemical analysis shall conform
to the requirements of method 111 of Fed-
era]l Test Method Standard No. 151. Each
sample shall consist of not less than two
ounces of chips.

4.3.2.2 Samples for spectrographic analy-
8is, — When samples for government analy-
sig are specified in the contract order or re-
quired by the Inspector, at least one sample
shall be taken from each heat or lot of cast-
ings. Samples for spectrographic analysis
shall conform to the requirements of method
112 of Federal Test Method Standard No.
151. Each sample shall weigh approximately
20 grams.

4.3.83 Samples for tension test.

4.3.8.1 Two or more test bars shall be cast
from a melt in the lot to represent each lot.
No separately cast test bars are required if
conformance with mechanical property re-
quirements is demonstrated by tests of speci-
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mens cut from castings in accordance with
the requirements of 3.8.2.

4.3.8.2 Except in the case where castings
are to be shipped in the “as cast” temper the
test bars from each lot shall be heat treated
to the same temper with production castings
of the same alloy. When test bars are used,
one of the bars representative of the particu-
lar lot shall be tested and the lot judged by
the result of this test.

4.8.3.83 Each heat treating furnace charge
shall be represented by at least two test bars
of the same composition range., The heat
treatment of a furnace charge shall be judged
by these test bars. All bars shall conform
to the minimum values specified in table II.

4.8.3.4 When test specimens taken from
castings are required in accordance with the
requirements of 8.8.2 one or more castings
in the temper to be furnished shall be selected
from each inspection lot and not less than
three tension test specimens shall be ma-
chined therefrom, of which one shall be from
the thinnest section, one from the heaviest
section, and one from an intermediate sec-
tion. The mechanical properties of specimens
80 tested shall conform to the reguirements
of table III or shall meet the values specified
on the drawing or in the contract or order.

4.3.3.6 When test specimens taken from
designated areas of castings are required in
accordance with the reguirements of 8.8.3,
one or more castings in the temper to be fur-
nished shall be solected from each Iot or
group of lots, as may be designated by the
Inspector. Not less than two tension test
specimens shall be machined therefrom from
each designated area and tested. The me-
chanical properties of specimens so tested
shall conform with the requirements of table
III or shall meet the values specified on the
drawing or in the contract or order.

4.3.8.6 Tensile test specimens cut from
castings shall be flat or round, conforming
to the requirements for specimen type F1,

QQ-M-56b
F2, R1, R2, R3, R4, and R6 of method 211 of
Federal Test Method Standard No. 161,

4.3.3.7 Unless otherwise specified in the
contract or order, test bars shall be cast in
accordance with the form and dimensions of
either figure 1A or 1B of this specification
unless the manufacturer’s teat bar design is
acceptable to the procuring agency.

4.3.3.8 The metal for the test bars shall be
part of the melt used for casting. In the event
the metal for casting is given any treatment
such aa fluxing, or cooling and reheating, the
metal for the test bars shall be given the
same treatment. Test bars shall not be chill-
cast.

4.8.3.9 The inspector may, at his discretion
witness the pouring of the test bars and
their removal from the sand, and stamp each
test bar for future identification.

4.8.3.10 Unless otherwise specified in the
contract or order, separately cast test bars
shall be tested without machining except as
it may be necessary to adapt them to the
grips of the testing machine.

4.4 Examination and tests.

4.4.1 Soundness, — Unless otherwise speci-
fied in the contract or order, when sound-
ness is required in accordance with 8.3, it
shall be determined by radiographic exami-
nation of all castings in the lot. Inspection
of castings for aeronautical application shall
be in acccordance with Military Specifica-
tions MIL~C-6021(ASG) and MIL-~I-6865
(ASG). For Ordnance Corps use, radio-
graphic inspection shall be in accordance
with Military Specification MIL-R-11471
(ORD). For Army Quartermaster Corps use,
radlographic inspection shall be in accord-
ance with Military Specification MIL~I-8865
(ASG). :

4.4.2 Chemical analysis. — Chemical analy-
sis shall be made by wet chemical or spectro-
graphic methods. In case of dispute, chemical

9



Downloaded from http://www.everyspec.com

QQ-M-56b

analysis by wet chemical methods shall be
the basis for acceptance.

4.4.8 Mechanical property tests.

4.4.3.1 Tensile strength. —— Tension tests
shall be performed in accordance with re-
quirements of method 211 of Federal Test
Method Standard No. 151.

4.4.3.2 Yield strength., — The yield
strength shall be determined by the offset
or the extension under load method deseribed
in method 211 of Federal Test Method Stand-
ard No. 151. In case of dispute the offset
method shall be used.

4.4.3.3 Workmanrship.—Each casting shall
be carefully examined to determine confor-
mance with this specification with respect to
worlkmanship. Examination of a fraction of
the inspection lot in accordance with a statis-
tical sampling plan is acceptable provided
the sampling plan is approved by the pro-
curing agency.

4.4.4 Dimensions, — Sufficient spot checks
shall be made to insure conformance with
the dimensional tolerances specified on the
applicable drawing.

4.5 Rejection and retests;

4.6.1 Rejection. — If the specimens or
the castings fail to meet any of the tests or
examinations required by this specification,
the lot represented by the specimen shall be
rejected.

4.5.2 Retests. — Retests shrll be permitted
in accordance with the Requirements of Fed-
eral Test Method Standard 151.

5. PREPARATION FOR DELIVERY

5.1 Packaging.

5.1.1 Level A. — Unless otherwise speci-
fied, castings having finish machined sur-
"ares shall be preserved and packaged in ac-
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cordance with Military Specification MIL~P-
116, method I, type P-1 Preservative. Rough
castings or castings subjected to & chrome
pickle surface treatment or & dichromate
surface treatment do not require a pre-
servative. Rough castings each weighing 50
pounds and over and not having rough pro-
jections require no packaging.

6.1.2 Level C. — Castings shall be pack-
aged in accordance with the manufacturer's
commercial practice.

5.2 Packing.
5.2.1 Level A. — Castings packaged as

specified in 5.1.1 shall be packed in overseas
type containers conforming to Federal Speci-

~ fications PPP-B-585, PPP-B-601, PPP-B-

621, PPP-B-686 or Military Specification
MIL-B-10877. Insofar as practical, contain-
ers shall be of uniform shape and size, be
of minimum cube and tare consistent with
the protection required and contain identical
quantities. Castings having projections sub-
ject to damage shall be afforded adequate
blocking or bracing within the container.
Wood and wood cleated containers shall be
provided with a case liner conforming to Mi-
litary Specification MIL-1-~10547 and shall
be sealed in accordance with the appendix
thereto. The case liner will not be required
when the interior or exterior container con-
forms to Federal Specification PPP-B-686,
type I or II, class 2 or 8, and is sealed at all
joints and seams including manufacturer’s
joints with tape conforming to Federal Speci-
fications PPP-T-60. Containers shall be

. closed and strapped in accordance with ap-

plicable container specification or appendix
thereto. The gross weight shall not exceed the
weight limitation of the applicable container
specification.

5.2.1.1 Unless otherwise specified, rough
castings weighing 60 pounds and over and
not subjected to damage shall be shipped
loose or in bundles or palletized loads. Bun-
dles not exceeding 500 pounds maximum shalt
be securely strapped with a minimum of one



and oune quarter inch wide strapping con-
forming to Federal Specification QQ-S-781,
type 1. Palletized loads shall be in accord-

- ance with Military Standard MIL-STD-147.

5.2.2 Level B, — Castings packaged as
specified in 5.1.1 shall be packed in domestic
type containers conforming to Federal Speci-
fications PPP-B-585, PPP-B-601, PPP-B-
621, PPP-B-686 or Military Specification
MIL-B-10877. Insofar as practical, contain-
ers shall be of uniform shape and size, be of
minimum cube and tare consistent with the
protection required and contain identical
quantities. Castings having projections sub-
ject to damage shall be afforded adequate
blocking or bracing within the container.
Containers shall be closed and strapped in
accordance with applicable container specifi-
cation or appendix thereto. The gross weight
shall not exceed the weight limitation of the
applicable container specification.

5.2.2.1 Unless otherwise specified, rough
castings weighing 50 pounds and over and
not subject to damage shall be packed as
gpecified in 5.2.1.1."

5.2.2.2 Level C. — Castings, packaged as
specified in 5.1.1 shall be packed to insure ac-
ceptance by common carrier and safe de-
livery to destination at the lowest applicable
rate. Shipment shall comply to the Uniform
Freight Classification Rules or other regu-
lationa as applicable to the mode of trans-
portation.

5.3 Marking.

§.3.1 Nonmilitary agencies~—Unless other-
wise specified in the contract or order, all
shipping containers, bundies and unpackaged
castings shall be marked with the name of
the material, pattern or part number as
specified on the drawings, type and composi-
tion of the castings, this specification num-
ber, the gross weight and quantity, the name
of the contractor, and the number of the con-
tract or order.
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5.8.2 Military Agenctes. — In addition to
the marking specified in 5.3.1 and special
marking required in the contract or order,
marking shall be in accordance with Military
Standard MIL-STD-129,

6. NOTES

6.1 Alloy AZ68A is prone to excessive por-
osity and segregation with accompanying ad-
verse affects on mechanical properties unless
foundry procedures are closely controlled
and castings are limited to relatively simple
shapes and sizes. '

Alloy AZ92A has slightly less resistance
to corrosion than composition AZ63A. The
effect of heat treating and aging on the cor-
rosion resistance of alloys of these composi-
tions is negligible unless the castings are in
contact with salt water. These compaositions
find application in temper F for lightly
stressed parts; in temper T5 they have high
tensile strength, moderate yield strength, and
good elongation; in temper T6 high tensile
strength high yield strength, and low elonga-
tion. Castings of these compositions in the
T4 temper when subjected to service condi-
tion temperatures of 200*F. or higher change
rather rapidly to the T6 temper accompanied
by a small but measurable increase in di-
mensions, Increased dimensional stability of
an order suitable for aircraft engines is at-
tained by using the castings in the T5 or T6
temper. AZB81A is supplied only in the T4
condition. It has superior casting characteris-
tics combined with high tensile strength and
good elongation. It was developed particular-
ly for aircraft landing wheels. AZ91C alloy
is intended for use where maximum strength
and hardness consistent with good ductility
are needed. This alloy is considered to have
batter foundry characteristics than AZESA
alloy. EZ88A. is intended for use where sound-
ness is required and where medium elevatad
temperatures, 800-500°F, are encountered.
HKS381A and HZ32A are used primarily for
elevated temperature application up to
600°F. ZKb1A, ZK61A and ZH62A are in-
tended for use where maximum ultimate
strength and yield strength consistent with

u
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good ductility are needed. ZH62A can be used
to make more complicated castings than can
be made with ZKE1A.

6.2 Ordering data. — Purchasers should
exercise any desired options offered herein,
and the contractor should be furnished
marked drawings, photographs, or castings
indicating the following information:

(a) Composition and temper of alloy (1.1,
1.2, 3.1

(b) Protective treatment desired (8.9)

(¢) Radiographic examination for sound-
ness, if required, standards of ac-
ceptance and percentage of castings
to be inspected if other than 100
percent. (8.2, 8.3, 4.8.1)

(d) Location of eritically stressed areas.
(3.8.5) :

(e) Where applicable, those areas from
which test specimens will be taken
and the minimum acceptable values
of mechanical properties for these
test specimens, (8.8.8)

(f) The location or locations which are
not acceptable for raised or impres-
sion marking when the improper
location of such marking could have
& deleterious effect on the static or
fatigue strength of the part, or is
important because of subsequent
machining operations. (Impression
markings improperly located may
cause failure) (8.4).

(9) Level of packing desired, wherein
levels are defined as follows (see
also Section 5):

(1) Level A—Affords protection to
material destined for world
wide distribution with indeter-
minate storage.

(2) Level B.—Affords protection to
material destined for domestic
shipment with subsequent shel-
tered storage.

(3) Level C.—Affords protection to
material destined for immedi-
ate use at the initial domestic
destination.

12

6.3 Protective treatment.

6.3.1 Before being subjected to the chrome
pickle or dichromate treatments commonly
used to protect magnesium base alloy prod-
ucts against corrosive attack, parts should be
thoroughly cleaned to remove grease, oil,
paint, oxide films, welding fluxes, etc., by
means of such solvents as alkali cleaning com-
pounds, acid pickle solutions, etc., as required
by Military Specification MIL-M-8171.

6.3.2 The chrome-pickle treatment type I,
Military Specification MIL-M-3171 is rec-
ommended for castings un-machined. This
process results in small dimensional reduc-
tions and should not be used where mainte-
nance of close dimensional limits is critical.
Essentially this process consists of immers-
ing thoroughly cleaned parts in & bath con-
taining the proper proportions of sodium di-
chromate, nitric acid, and magnesium sul-
fate followed by cold and hot water rinses.
Precautions are necessary to meaintain the
strength and activity of the solution. When
properly applied, the chrome pickle process
produces a matte, gray to yellow-red, irides-
cent coating. Bright yellow or brass colored
coatings indicate malfunctioning of the solu-
tion except for EZ33A which normally comes
out with a brass color.

6.8.8. The dichromate process type III,
Military Specification MIL-M-8171 is rec-
ommended for machined surfaces or other
parts where dimensiona! changes must be
maintained at & minimum. In this process
cleaned parts are immersed in a hydrofluoric
acid bath, rinsed in cold water, and then
treated in a boiling solution of sodium di-
chromate followed by cold and hot water
rinsea. Properly applied coatings will vary
from light brown to dark brown. The time
of treatment, condition of bath and alioy com-
position will influence color of coating.

6.3.4 Before they are put into servics, it
is generally advisable to provide magnesium
alloy parts with additional protection against
corronion by the application of a zinc-chro-



mate primer and one or more finish coats
of an epoxy or vinyl paint.

6.4 It is believed that this specification ade-
quately describes the characteristics meces-
sary to secure the desired material and that
normally no samples will be necessary prior
to award to determine compliance with this
specification. If for any particular purpose
samples with bids are necessary, they should
be specifically asked for in the invitation for
bids, and the particular purpose to be served
by the bid sample should be definitely stated,
the specification to apply in all other re-
spects.

6.5 Federal specifications do not include
all compositions, types, classes, grades, sizes,
etec. of the commodities indicated by the
titles of the specifications which are com-
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mercially available, but are intended to cover
the types, classes, etc., which are suitable for
Federa] Government requirements.

Notice. — When Government drawings, speci-
fications, or other data are used for any purpose
other than in connection with a definitely related Gov-
ernment procurement operation, the United States
Government thereby incurs no responsibility nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data, is not to be regarded, by implication or other-
wise s in any manner licensing the holder or any
other person or corperation, or conveying any rights
or permission to manufacture, use, or sell any
patented invention that may in any way be related
thereto.

CUSTODIANS:
Army—~Ordnance Corps
Navy——DBureau of Naval Weapons
Air Force.

18



Downloaded from http://www.everyspec.com

-QQ-M-56b

‘a8d yoyew Jvq 8L — VI FUNOIg

. *010°¥ STVMION ‘99/13F SWOLLOVWI ‘SEONYYTIOL °SEHONT NI SHOISKIMIa
gggggﬂﬂnm\ﬁﬂggh; ‘SS 40 AW 39 Ol SUve IS7L

an §
SIS ahxum o= ..n«. /.F ..L_~
"orn %0 arud ames e 1] Y1/ — |
. o . [ g A ' *
s H L T
ese fo + :
k(4
> L ¢4
e £ it nmelt
00§  -OT$" ¢ _ohw. e~
- | L
qll\\- o=l | r
tor [ oy :
=
w; x
P\

vid T
3AIN 26/
d¥3q 79/1 amd KOVE NI amo
¥V HOYE NI SIA00MD Z YV ISII WOISKSI

SYZaMN yvd gy 13T

14



Downloaded from http://www.everyspec.com

‘uz9pyed I1uq 380, — "HI F_NANY
RIS IR KIAOR 9°€ X €°T W0
008 TEZIS 20 SWYND €°T

*STIONI MI SNOISKINIG

meg
o S IV g
]
JJ i
\ \\ ]
¥ 1 |¢ .. “
) | i
: mn .ﬂ.ﬁ ”.f ] 6
— * . N ”._ \
- ., 11
|
e B A

hased for 10 cents each.

Copiss of this specification may be purc

15



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com
B e SETR T E N ¥ JR P ANl L ATt - . PR A .. . -

’:, FSTANES e et e .o »,,‘

.. INQTRUCTIONS: In'a qouunulq affort to make ‘o mmmn aocununu bmor, tlu DoD provides this form for use in

submitting comments and suggestions for improvements. Al users of mliliady standardization dociiimenly,are invited to provide
This form may be detached, folded along the lines indicated, taped along the looucd:c{DONOTSTAPLR}.

Bton

" R L Dotk B,°b0 s apeeifie u:pouﬁ:h about particular probliri areds suek -as wosding whick miquired interpretation, was

wm.mm%uwwm.mmwwmummehmudamum
problema. Enter in block § any remarks not related to0 a specific paragraph of the document. If block 7 is filled out, an,
ukuvhdnmt-ﬂllbqﬂhdhiouwuhln”d-yuohtmkuowthtyourmhmmdmdmbcw

,,,,,,,

NOTE: This toﬂa may not bo used &o request coples of documents, nor to request walvers, deviations, or clarification of
_ apecifivation nmu  op current contracts. Comments submitted on this form do not constitute or imaply suthorization
to walve any portion of tho nlonmd doenmut(a) or to nmmd contractual nquimmnu

(Foid slong this line)

(Fold elong this line)

DEPARTMENT OF THE NAVY

NO POBTAGE

T ' ' " " l NECEASANY

IF MAILED

IN THE
UNITED STATES

OFFICIAL BUSINESS S
PENALTY FOR PRIVATE USE $300 BUS'NESS REPLY MA'L ]
FIRST CLASS PEAMIT NO. 12803 WASBHINGTON D. C, “
POSTAGE WiLL BE PAID BY THE DEPARTMENT OF THE NAVY o RRREREES
Commanding Officer *
Naval Air Engineering Center “
VI w e w.. T5.m . ., Englneering-Specifications- and Standards Department*
w - v+ ... * (ESSD), Code 93 i ST
[YRREE 3 IR ey oa, Lakehﬂrst. NJ - 08733‘ et “
: SR



{TO DETACH THIS FORM, CUT ALONG THIS LINE.)

s . m— e Gtmp e s mm— G G Sar e Y v SEEMA e Gmel et S e ey e e A matn  wwm tmmam  mema WA e e MR St vmmme G G GEwmn o GEeh e S aemw  amen

Downloaded from http://www.everyspec.com

r STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
. (See Inatructioms — Reverse Side)

%, DOCUMENT NUMBER 2. DOCUMENT TITLE

Ja. NAME OF SUSMITTING ORGANIZATION -

b ADDRESS (Btreet, Clty, 8tats, ZIP Code)

4 TYPE OF QRGAMTIATION (Merk one)

[ vanoon
[ ween

[ sanvracrunen

' D OTMER (Apwally):

6. PROBLEM AREASR
a Poragraph Number end Wording:

& Recommended Wao-ding:

6. REMARKS

To. NAME OF SUBMITTER (Last, First, Mi) ~ Oprieonsl

b WORK TELEPHONE NUMBER (Inciads dras
Cads) - Optiorat ’

o L .
s MAILING ADDRESS (Strael, City, Steta, ZIP Cade} — Optional

& DATE OF SUBMESION (YYMNMDD)

DD o2 1426

PREVIOLUS EO1TION 18 OSSOLETY.



