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1. SCOPE AND CLASSIFICATION

1.1 scope, —”This specification presents
requirement for magnesium alloy sand cast=
ings.

12 Classmcation.
1.2.1 AZJo#s.-Magnesium alloy sand cast-

ings shall be of the followtng alloys:

&z68A HK81A
KZ22A

SE ZK61A
AZ92A ZH62A
EZ28A ZK61A

102.2Tempers. — Magnesium alloy sand
castings shall be furniBhed in the following
tempera, as specified:
—F.—As cast.
—T4,+olution heat treated.
—T6.—ArtMcialIy aged.
—T6.-Solution heat treated and artifl-

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 apart of this specification:
Federal Speci$catwn.s:
QQ+781-Strapping, Flat Steel.
PPP-B-685-Boxes, Wood, Wirebound.

s70398/ao/123

PPP-B-601-Boxes, Wood, Ck@ed I’&-
Wood.

PPP-B-621-Boxes, Wood, Nailed and
Lock Corner.

PPP-B4M-Box, Fiberboard.
PPP-T-6(1— Tape, Pressure Sensitive,
Adhesive, Waterproof, for Pa**g
and SeaIing.

FederaJ Standards:
Fed. Test Method Std. No. 151—Metals;
Teat Methods,

(Aetlvities outside the Federal Governmentm-y
obtain oopiea of Federal Specifications, &endarda,
andHendbooke as outlined under General h&nm-
tion in the Index of Federal Speoificatkme,Stand-
ards, ●nd Handbooks and at the prices indicatd
in the Index, The Index, which includes cumulative
monthly supplements m issued, is for sale on e oub
SCXIIptiOnbasis by ti Super~tindent of D*~en@
U. S. Government Printing Office, Wsehington 26,
D. C,
(Single copleaof this specificationand other prod-

uct specifications required by activities outaide the
Federal Governmentfor bidding purpcses are avail-
eble without charge at the General Services Admin-
istration Regional Ornceoin Boston, New York, At-
lanta, Chioago, Kansas City, Me,, Dellee, Danvar,
San Francisco, Los Angeles,Seattle,and %’aahtrw
ton,D, C.
(Fodsral Governmentactivities may obtain-sopiea

of Federal Specifications, Standards, and Handbooks
●nd the Index of Federal Specifications, 2taa4arda,
●nd Handbooks from established distribution vinta
in their agencies.)

AWtary Speti/icatione:
MX&P-ll&Preservation, Methods of.
MILM-2171-Magnesium Ailoy, Prct-
ce8s for Corrosion.
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MIL-G6021 — Castings: Classification
and Inspection (For Aeronautical Ap
plicatione).

MIIA&.6867-Magnesium A1loy Cast-
ings, Heat Treatment of,

MIL-I-6865-Inspection; Radiographi&
MIL-I-6869 — Impregnants for Alumi-
num Alloy and Magnesium Alloy Cast-
ings,

MIL-B-10877-Box, Wood Ghated, Ve-
neer, Paper Overlaid,

MIL-L-10547-Liner, Casq Waterproof.
MIL-R-11471-RadiograpMc Inspection
of Metals.

MIWW-18826-Welding of Magnesium
Alloys, Gas and Arc, Manual and M*
chine, Processes for.

Jwita?y Mmdcmi%:
MIGSTD-129--Marldng for Shipment
and Storage

MILSTD-147 — Palktized Unit Load
(40” x 48’’--4-Way Partial and 4-Way
Palleta)

MIL-STD-276-Impregnation of Poros-
i~ in Castings, Process for.

(~phS of ~ita?yspdficationu and 8tuIdmrdc
rquirad by contractor in ccaaeotion with spoaiilc
Proonmmont functions should be obMned from the
procuringactivi~ or no drected by the contraathg
oiflcar.)

8. REQtiEMENTS

3.1 Materids.-The m4tal used shall be of
a quality suitable to pdum castings which
comply with all the requirements of this
specification.

82 Foundry control. — Unlem otherwise
specified in the invitation for bids and in the
contaact or order, caetinsa shall be produced
under foundry control approved by the pro.
curing agency. Foundry contro! shall consist
of examination of cautings by radiographic
or other approved method6 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
~greed upon by the procuring agency and con-
‘~ctor.When foundry practices have been so

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 quailty of the castings.
For the U.S. Air Force, Navy Bureau of
Naval Weapons and Amy Quartmnaster
Corps, foundry control and inspection tests
shall be made by radiographic cocamination
conducted in accordance with the require-
ments of Military Specification MIL-I-6866.

8.8 SoundneafL— When epedfied in the
contract or order, the soundness of castings
shall meet standards furnished or approved
by tie procuring agency. The aryas of the
castings subject to soundnees requirements
shall be as apedtled and the number and m-
intentof bknvhol~ oponginw and other de-
fectu in such areas shall be not greater than
indicated by the standard, (See 6.2.)

8.4 IdenttOcatien and repair marking. —
Unleae otherwise qMxMedin the contract or
order, each casting shall be identifiedwith the
pattern or part number by the use of raised
numerale in a location indicatd on the draw-
ing. When no location is shown on the draw-
ing, the number shall be so locatmdas not to
be machined off in tinishing to the required
dimensions. When practicable each -w
shall also be marked with the lot number.

S,4.1If the location of impression markings
is not specified on the drawing, it shall be
tied by the contractor preferably on a _
in, raised pad, in such a manner as to mini-
mize the danger of ita having a deleterious
dffect on the static or fatigue strength of the
-.
8.4.2 Marking other than irnprwdon

stamping shall be applied to the material by
means of a hand stamp and a suitable marlc-
ing fluid or other spproved mearm AIl mark-
ing, and marking -uymbois, such as those
specified in 8.103.4, 8.10.4, and IL1OJ for
repaired castings, shall be clearly leglble.
8.5 Straightneae.-Castings shall be fur-

nished in condition ready for machining and
shall not require further straightening, After

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

%6 Heat treatment.

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

3.6.2. Caatings shaii 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 cuotings for the U.S. Air
Force, Bureau of Naval Weapons and Army
Quartermaster Corps shail be in accordance
with Military Specification MILM-6857.

3.7 Chemical composition.

9.7.1 The chemical composition of the ma-
tarial shall be within the limits specified in
table L

&74 The contractor shall furnish an anal-
ysis of each melt showing the percentage of
each of the elements designated in table I.

3.7.9 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 lot can be identified as being from melts
previously analyzed and found to be in con-
formance with the chemical composition re-
quirements of the alloy specified,

3.8 Mechanical properties.

3.8.1 Unless otherwise specified in the con-
tract or order, the mechanical properties a~
determined from separately cast test bars
shaI1conform to the requirements shown in
table II. (See 6.1.)

3.8.2 Speci??wnacut f?’o?ncaating8,-Under
any of the following conditions, conformance
to mechanical property requirements shail be
determined by testx on specimens cut from
caetings:
(a) When specifiedon the applicable draw-. .
(b) ~~n authorized by the procuring

agency.
(c) 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 teneiAestrength,
tensile yield strength and elongation of test
specimens cut from castings shall conform to
the requirements shown in Table 111.See note
(B) table III. (See 6,1.)

&8.3Mechmicul properties of deaignuted
avece of caetingac—when specifiedon 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 contractor order. See note (B) table
HI.

3
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TABLE1.--chemicl.l requirenwn.td
*

—...

composition

AZ63A-.-.. . . . . . .

AZ31A.--..-..... _

AZ91C-----------

AZ92A-----------

Ez33A-----------

HKMA--.-----_-

FfZ32A----------

ZK61A-_---.---_-

ZH62A--..-------

zK61A-----------

Magnesium

Percent

Remainder

Remainder

Retider

Iknainder

Remainder

Remainder

Remainder

Remainder

Remainder

Aluminum

Permd

5.3-6.7

7.(M3.1

8.1-9.3

8.29.7

.—------

--------

--------

--------

--------

-.-.--

Zinc

Perct?lt

2.5-3.5

0.40-1.0

.40-1.0

1.6-2.4

2.0-3.1

.30 max.

1.7-2.5

3.6-5.5

5.2-6.2

5.5-6.5

Manga-
ne$e,

minimum

Percrnt

0.15

.13

.13

.10

----

----

----

----

----;

----

Silicon,
mam”rnum

A’lctnf

0.30

.30

3(I

:;0

-.

---

----

----

----

----

-1-GJpper, Nickel,
Maximnrn maxkmrr

Percent

0.10

.10

.10

.10

.10

.10

Perrmt

0.01

.01

.01

.01

.01

.01

.10 .01

.10 .01

.10 .0!

.10 .01

Rare
earth

Percent

-.-.--_-

.--.----

_--..---

--------

2.5-4.0

--------

0. IOmax

_-------

--------

--------

-——

Zuconium

Percent

-_---.—-

--------

--------

--------

0.50-1.0

.50-1.0

.50-1.0

.50-1.0

.50-1.0

.60-1.0

.—

Thorilm

Pmxnf

-------

-------

-------

-------

2.5-4.0

2.5-4.0

-------

1.4-2.2

.------

?’ertenl

0.30

.30

.30

.30

.30

.30

.m

al

.20

.30

l&weM*bm&* fortieelemti -*mtidrn*eabw&W. Ifhowmer, thepr+xmm30fotherelemer&r n~jn*
course of routineanalyub fmrt$ere.nabb did be made to determine that theseother elemenfa are not-tin exeem of the above Iirnita

(
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TMUAZ‘11.—lfecha&al p-opertv ruwinnnti for~ratelu cad qwhne?M

=-.

---

LTendeAlloy w-i timpei s-l
minimum

AZ63A
F--------- ---------- . . . . . . . . . . --------- . . .
T4--------- --------- . . . . . . . . . --------- . . .
T5---------- . . . . . . . . . . . . . . . . . . . . ----------.
“iv-------------------------------------

AZUA
To-------------------- . . .- ~

AZ91C
F ‘-----------------------------------
T~---------- --------- --------- --------- ---
T5---------------------------------------
TtL-..--.-.---------. -------------------,

A!?W2A
F------- -------- -------- . .. ----- --------
TO------------------------------------
To--------------------------------------
Tu-------- -------- -------- -------- .. --.-,

EZ33A
T3mm@mwrnti ----------------------
T5uOO”F--------- -------- .. . . . . . . --.--.-

HK31A
T6roomtemwrMure----------------------
T666LFF----------- . . . . . . . . . . . . . . . . . . . . .

HZ32A
T5-m Wmwmtim ----------------------
T5W” F--------------------------------

ZK61A
To--------------------------------------

ZH62A
To--------------------------------------

ZK61A
To--------------------------------------
To--------------------------------------

p.6.i.

26,000

34,020
!M,WO
34,000

34,(N)O

23,600
34,tK)o
23,000
34,000

!M,000
34,000
23,000
a4,000

20,000
13,000

27,000
21,6m

27,CO0
13,000

a4,000

3s,lmo

39,000
39,000

. ..—

Yieldetmngthat 0.2 percentoffset
orat extensionindiaated

PA

11,000
11,000
12,600
16,000

11,000

11,000
11,000
12,000
16,000

11,006
11,000
12,000
18,000

14,606
8,060

18,600
18,000

la,ooo
8,0W

20,000

22,(W

26,(U)O
26,000

htendonunderload

Inchperind

0.0037
.(U)37
,6038
.0045

.0037

.0037

.0037

.0038

.0045

.6037
,0037
.0038
,004a

.0042
------

. fxuo
------

.m40
------

.0051

.0064

.M160

.C4J60

Elongation
in2 inobed,
minimum

Pmxnt

4
7
a
3

7

-.
7
2
3

--
6
-.
-.

2
-.

4
2

4
-.

5

6

5
5

I
—.

L
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TABLBHI.-J4echiankd oropcriwr@kn8nt8 jor sjudniw cut jrom cad&g8

Alloyand tamper

AZ02A
To. -----. -..,-----
T&--------------

AZEIA
To---------------

AZ91C
To... -..-. .-.-...
To---------------

AZ02A
To---------------
T&------------

EZWA
T6 room tamp.. . . .
T6500°F.. ..-.-..

EK21A
T%roomtamp,----
To600e F,- . . . . ..-

HZ82A
T6roomtemp.-. . .
T5600*F.--------

XK61A
T6 --------------

ZH62A
To---------------

ZK61A
To---------------
To---------------

Tmmile strengh

Average

P,a.i.

26,000
23,600

26,500

26,600
2b,600

!U,SC4
25,600

16,UH)
------

23,000
------

!B,000
----.-

29,000

31,600

34,m
a4,000

Minimums

P.8.i.

17,000
17,aKl

17,dOD

17,00D
17,000

17,(KIO
17,000

la ,000
10,OOO

19,000
14,000

19,000
1o,ooo

24,000

28,s00

ao,ooo
ao,mo

Yieldstrengthat 0.2 peronntoffoetorst extamionfndioatad

Average

Pm’.

10,OOO
14,8(KI

10,OW

10,OOO
14,500

10,OOO
10,ow

12,000
------

11,700
------

11,700
---..-

17,000

19,600

24,a10
24,000

P.8.i.

Q,000
X2,000

9,fMm

9,000
12,W0

9,000”
13,s00

11,000
6,000

10,600
10,500

10,600
6,0m

14,0W

17,MM

21,Ow
21,(XX)

ExtaMion und8rload

ForwomgQ

rndupilriach

o.oo2n
.0042

.0026

alas
.0042

.00a6

.0046

.0tB9
--.---

.Ooaa
------

.(KW
..----

.ano

.Oo&l

.0067

.CUM7

For minimum

Induwper inch

0.0084
.(M)28

.0024

.aJa4

.OoM1

.ooa4

.0041

,0027
------

#(nMa
----.-

.fnwi
------

.0042

.m47

.Oma

.0062

for mpmtely &t Gut ban. -
l~~~~*~~~,w~ktiwd*s*Hh anytype o#dingfor tJlsoompoaiuoll lMad

fi,e,) adjaoeat to gatar and xbars, eta Higher ddgn propmtiM for dwigiwbd amMiDcutfngnarenormdy 4*
anddud]be opeoifiedin the oontmotdrawingororder. &e paragraph8.83.

-
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3.8,4 Meohiztticdproptwtiee at 500” F. —
Alloys EZ88& EK81A, and IUX12Ashall be
capable of me@ing the requirements shown
in tables II and III when tested in the follow-
ing manner. Tensile teat specimens shall be
heated to 500”F. + 5“F. held for 10 minutes
before testing and loaded at this temperature
at a rate of 0.005 inch per inch per minuta up
to the yield drength and at a rate of 0.10 inch
per inoh per minute above the yield strength.

8.8.S Shwhted aewice teats.— When the
_ have critical functioning require-
ment, special *to simulate the dress con-
ditions hwurred in servica may be required.
The M@=MXI~ ~d mfi~ of ~Mng the
test shall be as specided by the procuring
agency or as agreed upon between the pro-
curing agtmcy and contractor.

!L9 Protective tr~tment. — Unless other.
wise 6pecMed in the contract or order as a
final process, all castings shall be given a
chrome-pickle or a dichmnate mwface treab
ment in acamiancs with Military Specific-
ation MILM4?1’7L

8.10 Workmanship.

!L1O*1castingE Shau be of uniform quality
and condition, free from injurious blowholes,
pO1’OUity,hard spdf$ Shl’i- Cr!iCkS,and
either injurfoue defects and shall be smooth
and well cleaned before inspection.

8.102 Refxdr Of oautiwL-(hstiwJ shall
. not be repaired by welding, impregnation,
peening, blending, plugging or other method
without perndesion of the procuring agency.
Such permission may be given only when the
repaired defect wilI not adversely affect the
strength or machinability or othemvise 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.

8,10,3 Wel&g, — When welding is per-

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 contractor order, or as specified
when permission to weld is granted. Periodic
checks 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 MIL-W-18826 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.

8.104.1 When castings are to be aupp~ed
in the heatAreated condition, they shall be
heat treated or reheat treated, with proper
precautions against germination, to the m+
quired temper aftex welding except that small
arc welds may be performed without sub-
sequent heat treatment upon approval of the
inspector.

3.1O.W?Unless otherwise specified in the
contract or order, castings which have been
repaired by welding shall be inspected r8dio-
graphically after al] reworking and heat
treatment have been completed.

3.10.3AAll welds shall be of high quality
and free from cracks, excess IWI,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 circle of
the symbol shall not be larger than ~ inch
outside diameter. All welded areas shall be
encircled with. a ring of white paint prior to
submission for final inspection.

8.10.4Impre~tim.—When impregnation
is permitted it shall be only to correct general

7
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seepage leaks and shall not be uued to correct
poor foundry technique or significant poroe-
ity. It Bhull be accomplished in accordance
“withsuch specifications as may be shown on
‘the drawing or that may be required by the
,contract or order, provided that, if no apeci-
Ilcations are stipulated, the method used shall
be approved by the procuring agency. Unless
otherwise authorized, castings which have
been impregnated shall be msrked “IMP”.
Impregnation of castings 8ha~ be in accord-
ance with Military Standard MIL-STD-276.
Tor Aeronautical and Army Quartermaster
Corps use impregnarka u8ed shall be in @
cordance with Military $pecifkation MIL-I-
6869.

8.103 Pesning. — Where peening i8 per-
mitted it shall be only to correct localized
minor seepage hake and small 6urface 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, defectw due to careless
handling, or other similar major defects.
Peening may be accomplished either hot or

cold and shall be performed by methods which
sweacaptable to the inspector. Peened +
iags 6ha]] be marked with a maltese cross
approximately Y4inch high.

8.10.6 Bkndkg .—Blending ivith suitsble
grinders or other tools shall be perrnittedonly
far the removal of surface imperfections and
SIUWnot result in dimension below min-
imum drawing tolerances.

4. SAMPLING, INSPECTION AND TEST
PROCEDURES

4.1 Unless otherwise specified herai~ the
&upplier is responsible for the performance
0? all inspection raquirementa prior to sub-
mission for Government inspection and ac-
@ptance. Except as otherwise specified, the
uupplier may utilize his own facilities or any
commercial laboratory acceptable to the Gov-
ernment. Inspection records of the examin-
ations and tests shal~ be kept complete and
rvai]able to the Government as specifked in
“-e contract or order.

4.2 &mplin& iXISpSCtiOQand teats SW
be conducted in accordance with Federal Teat
Method Standard No. 161 and as specified
herein.

4.8 Sampling.

408.1Lot. — A lot shall consist of not more
than 1,000 pounds of cleaned castings of the
same composition and tamper, axcapt where
this weight limit may be excaeded by a sin-
gle casting. In such cases, each casting shall
be considered a M. Unkss otherwise specL
fied in the contractor order, each lot of cast-
ings shall be from the same malt, or such
groups of melts as may be designated by the
inspectrm.

4.2.2 Sanvpltw for Government a?w@is.

4.%2.1 Samples for ohemioal amdysin. —
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.
Sampl* for chemical analysis shall conform
to the requirement of method 111 of Fed-
eraI Test Method $tahdard No. 161. Each
sample shall consist of not he than two
ounces of chips. “

4.&2.2 S(zm@eefor spectrogwhia anaiu-
Siu.— When sampkM for government analy-
sis are specified in the contract order or ~
quired by the Inqectcr, at least one sample
shall betaken fromeach heatorlotof~
ings. Samples for spectrographic analyois
shall conform to the requirements of method
112 of Federal Test Method Standard No.
161. Each sample shall weigh approximately
20 grams.

4.8.8”Samph for t8n8ion tent.

4.8.3.1 !tSvOor more teat bars shall be oaat
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 apeoi-
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mens cut from Ca8tinga in
the requirements of 8.82?.

accordance with

4.$.62 Except in the case where castings
are to be shipped in the “as cast” temper the
test bare from each lot dd.1 be heat treated
to the same tamper with production castings
of the same alloy, When test bars are used,
one of the bars reprewmtative of the particu-
lar lot shall be tested and the lot judged by
the remdt of this test.

4JI.8.3 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 teat bars. All bars shall conform
b the minimum values specified in table II.

4.8.9.4 When teat specimens taken from
castings are required in accordance with the
requirement of 3.8.2 one or more castings
in the temper to be furnished shall be selected
from each inspection lot and not less thanL- thme 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
so tested shall conform to the requirement
of table 111or aha~lmeet the values specified
on the drawing or in the contract or order.

4.S.S.6 When test specimens taken from
designated areas of castings are required in
accordance with the requirements of 8.8,S,
one or more castings in the temper to be fur-
nished shail be sohcted from each lot or
group of lob, as may be designated by the
Inspector. Not 1sss than two tension test
specimens shali 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.S.6 Tensile test specimens cut from
castings shall be flat or round, conforming
to the requirements for specimen type Fl,.

QQ-=b
F2, Rl, R2, R8, R4, and R6 of method 211 of
Federal Test Method Stan@aid No. 161.

4.8.3,7 Unless otherwise specified in the
contract or order, test bars shall be cast in
accordance with the form and dimendons of
either figure 1A or lB of thw specification
unless the manufacturer’s teat bar design is
acceptable to the procuring agency.

4.8.8.8The 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 as fluxing, or cooling and reheating, the
metal for the test bars shall be given the
same treatment, Teat bars shall not be chill-
cast .

4.3.3.9‘I’heinspector 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,

4A.!l.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 test~

4.4.1Soundneaa, — Unless otherwise speci-
fied in the contract or order, when sound-
ness is required in accordance with 3.3, it
shall be determined by radiographic exami-
nation of all castings in the lot. Inspection
of castings for aeronautical application shall
be in accordance with Military Speci$ca-
tions MII.AL6021 (ASG) and MIIX-6865
(ASG). For Ordnance Corps use, radio-
graphic inspection shall be in accordance
with Military Specification MII.AL11471
(ORD) t For Army Quartermaster Corps use,
radiographic inspection shall be h accord-
ance with Military Specification MILI-6865
(ASG) ,

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

9
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analysis by wet chemical methods Ahall be
the basis for acceptance.

4.4.8 bfeohunioal property te8t8.

4.4.8.1 Tm”l.e strength. — Tension tests
shall be performed in accordance with re-
quirement of method 211 of Federal Test
Method Standard No. 161,

4.4.292 Yield strength. — The yield
strength shall be determined by the offset
or the extension under load method desoribed
in method 211 of Federal Test Method Stand-
ard No. 1S1, In case of dispute the offset
method shall be used.

4.4.3.8 Workntww!dp.—Each casting shall
be carefully examined to determine cxmfor-
mance with this specification with respect to
workmanship. 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.

4.4.4Dimewtbna. — Sufficient spot cheeks
shall be made to insure conformance with
the dimensional tolerances specified on the
applicable &awing.

4.6 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
rejeeted.

4.6.2Retests. — Retests shall be permitted
in accordance with the Requirements of Fed-
eral Test Method Standard 161,

5. PREPARATION FOR DELIVERY

5.1 Packaging.

5.1.1 Level A. — Unless otherwise 8peci-
l%d, matings having finish machined sur-
?qces shall be preserved and packaged in a~

cordance with Military SpecificationMI&P-
116,method I, type P-1 Preservative. Rough
castings or castings subjected to a chrome
pickle surface trealxnent or a dichrmnate
surface treatment do not require a p=
servatfve. 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.

6.2 Packing.

5.2.1 Level A, — Castings packaged as
specified in 6.1.1 shall be packed in overseas
type containers conforming to Federal Speoi.
fications PPP-B-685, PPP-B-601, PPP-B-
621, PPP-B-666 or Military Speo&ation
MXI.A3-10877.Insofar as practical, contain-
ers shall be of uniform shape and B% 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
blooking or braoing within the container,
Wood and wood cleated containers shall be
provided with a case liner conforming to Mi-
litary Specification MII.AA0647 and shall
be sealed in accordance with the appendix
thereto. The case liner will not be required
when the interior or extdor container con-
forms to Federal Specification PPP-B-626,
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 Sped-
ficatlons PPP-T-60. Containers shall be
closed and strapped in accordance with ap
plicable container specification or appendbc
thereto. The grosisweight shaIl not exceed the
weight limitation of the applicable container
specification.

6.2.1.1 Unless othemiae qwcified, 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 maximu& shd
be securely strapped with a mhimum of ‘one

-
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and oue quarter inch wide strapping con-
forming to Federal Specifkation QQ4$4%
tYW I. P$llm lods shali be in accord-
ante with Military Standard MILSTD-147.

6.202 Lsvsl B. — castingswh!sed~
specifiedin6.1.1 shall be packed in domestic
~ containers conforming to Federal Speci-
fications PPP-B-686, PPP-B-601, PPP-B-
621, PPP-B-686 or Mihry Specification
MGB-10877. Insofar as practical, contain-
ers shall be of uniform shape and size, be of
minimum cube and tare mnsistent with the
protection required and contain identical
quantities. Castings having projections oub-
ject to damage shall be afforded adequate
blocking or bracing within the container.
Containers shall be closed and strapped in
accordance with applicable container epecM-
cation or appendix thereto. The gross weight
dwil not excsed the weight limitation of the
applicable container specification.

I 6.2.24 Uniess otlmwiee specified,roughL
castinga weighing 60 pounds and over and
not subject to damage shall be packed as
specified in 6.2.1.1.

6024292Level C. — caating8,packaged as
q)edfied in 6.1.1 SW be paoked to il18U1’0ac-
ceptance by common carrier and safe de-
livery to destination at the lowest applicable
rate. Shipment shall comply to the Uniform
Freight Claeeification Itulee or other regu-
lations as applicable to the mode of trans-
portation

63 Marking.

6.8S NonmUitm agtin_Unlem other-
wise apecified in the contraot or order, all
shipping containers, bundles and unpackaged
castinga shall be marked with the name of
the material, pattern or part number as
specified on the drawings, &pe and composi-
tion of the castings, this specification num-
ber, the groee weight and quantity, the name
of the contractor, and the number of the con-
tract or order.

,. ... . . .
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5A.2 Witury Agencies. — In addition to
the marking specified in 6.3.1 and special
marking required in the contract or order,
marking shall be in accordanw with Military
Standard MI&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 caatings are limited to relatively simple
shapes and sizes.
Alloy AZ92A has slightly less resistance

to corrosion than composition AZ68A. 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 compositions
find application in temper F for lightly
stressed p-; in temper T6 they have high
tensile strength, modemte 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 tamper 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
tamper, AZ81A is supplied only in the T4
condition, It has superior casting chamcHe—
tics combinedwith high tensile strength and
good elongation. It was developed particular-
ly for aircraft landing wheek AZ91C alioy
is intended for uoe where maximum strength
and hardnesu consistent with good ductility
are needed, This aIloy Is conrnideredto have
batter foundry characteristics than AZ68A
alloy. E288A is intended for use where sound-
ness is required and where medium elevated
temperatures, 800-500*F, are encountered,
HK81A and HZ82A are used primarily for
elevated temperature application up to
600°F, ZK61A, ZK61A and ZH62A am in-
tended for uae where maximum ultimate
strength and yield strength consistent with
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good ductility are needed. ZH62A can be”~
to make more complicated castings than can
be made with ZK61A. .

6.2 Ordering data. — Purchasers should
exercise any desired options offered herein,
and the contractor should be furnished
marked drawings, photographs, or cutings
indicating the following information:
(a) Composition and temper of alloy (1.1,

L2, 9.7)
(b) Protective treatment desired (8.9)
(c) Radiographic examination for sound-

ness, if required, standards of a~
ceptance and percentage of castings
to be inspected if other than 100
percent, (S.2, S.S, 4.!3.1)

(d) Location of critically ‘stressed areiia,
(s.8.6)

(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)

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

(u) Level of packing desired, wherein
levels are defined as follows (see
also Section “6):

(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.

6.3 Protective treatment.

6.S.1Before being aubject&l to the chrome
pickle or dichromata treatments commonly
used to protect magnesium base alloy prod-
ucts against corrosive attack, park should be
thoroughly cleaned to remove grease, oil,
pain~ oxide dims, welding fluxes, etc., by
means of such solvents 8s alkali cleaning com-
pounds, acid pickle solutions, etc., as reguired
by Military Specification MSL-M-3171.

6.3.2 The chrome-pickle treatment type I,
Military Specification MILM-3171 is mx-
ommended for caatbgs un-machined. This
process remrita 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 a bath con-
taining the proper proportions of sodium di-
chrornate, nitric acid, and magnesium sul-
fate followed by cold and hot water rinses.
Precautions are necessary to maintain the
strength and activity of the solution. When
properly applied, tbe chrome pickle process
produces a rnattq gray h yellow-red, irides-
cent coating. Bright yellow or brass colored
coatings indicate malfunctioning of tbe solu-
tion except for EZ88A which normally comes
out with a brass color.

63.3. The bichromate process type 111,
Military Specification MIIAL3171 is -
ommended for machined surfaces or other
parts where dimensional changes must be
maintained at a 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 bi-
chromate followed by cold snd hot water
rinses. Properly applied coatings will vary
from light brown to dark brown. The time
of treatment condition of bath and alloy com-
position wiIl influenoe color of coating.

6.3.4 Before they are put into service, it
is generally advisable to provide magnesium
811o%parts with additional protection against
corronion by the application of a zinc-chro-

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

6.4 It ie believed that this specification ade-
quately describes the characteriatica mcee-
eary to secure the desired material and that
normally no samples will be neceeeary prior
to award to determine compliance with this
specification. If for any particular purpose
eamplea with bids are necessary, they should
be specifically aalcedfor in the invitation for
bib and the particular purpose to be served
by the bid sample should be definitely stated,
the specification to apply in all other re-
llpecta.

6.5 FederaI upecificationo do not include
all compositions, m, claases, grade% Sire,
etc. of the commodities indicated by the\ titlen of the apecificationa which are com-

QQ-M456b

mercially available, but are intended to cover
the types, classes, etc., which are suitable for
Federal Government requirements.

Notkas - Whan Govammant dravrhwk apad-
fications, or other data are wad for any purpoea
other than Inoonnaetbnwith a definitelyrelatedGov-
ernment proauramentoperation, the. Unitad States
GOvummantthereby inours no responsibilitynor ●ny
obligationwhataoewar;and the fact that the Gorem-
mentmayhavefommlate4fnndshedior in anyway
mpplied the said din-, Pfl@oxI~~ or o*er
data, is not to h -d by ~p~cation Or*er-
wiae aa in ●ny manner lioansingthe holder or any
other paraonor cmporaldm or convdw any r&hti
or pmoiaaion to manufaoturafua8j or sdl arts
patantal imantioa thatmar b m way ~ **
thereto.

CUSTODIANS I
Army-0rdr18noa CqM
Navy-Bnraau of NavalWaapoaJ
Air Foma.
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