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DEPARTMENTOFDEFENSE
Washington$ D. C. 203~

I
Alloy Nomenclature and Temper Designation

9ystem for Magnesium Base Alloys
MIIPST’lk@9A

1. This Military Standard is mandatory for use by all Departmsnt8 and
I Agencies of the Department of Defense, effective ~ December 1966.

I This revision supersedes MIL-S%h09 dated lhFebrum 1957.

2. Recommended correction, additlons$ or deletions should be addressed
to the h Force Materials kborato~, Atti: U@ Wrlghti-Patterson
Air Force Base, CtELo45433.
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FOREWURD

1. The slloy ncmenolature and temper designation system for magnesium
base alloys described herein was detised by the American Society for
Testing and Materials and officially adont.edby The Ykwnesium Association.

This document serms to standardize the allcg ncmenolatum and
&er designation for magnesium base all~a throughout the rnagnesi=
industqy and the Departmmt of Defense.

Downloaded from http://www.everyspec.com



5 kcember 1966

C(MTKNTS
Paragraph

1.
Page
1Soope . . . . . . . ..e . . . . . . . . . . ..m. . . . . ..m.’ . . . . .

Referenced documents . . . . . . . . . . . . . . . . . . . . . . 12.

Definitionso......o....................... 13*

Auqd.ng ehlnerlt...... . . . . . . . . ● ***.***.***

‘Allqxmnenolatpre..........o......o......

3.1 1

4.

Allqdng elements... o. . . . . . . . . . . . . . . . . . . . .

Percentage of all@,ng elements . . . . . . . . . . .

14.1

I
4*2 1

Serislletter . . ..e . . . . . . . . . ..o . . . . . . . . . . . . 2463

Casting ingots ............o...,.C**.*0*..C 24.4 I
2 I5.

6. Granular metsl produots . . . . .. ..~ . . . . . . . . . . . 2

,- 0,,
Temper desi~ation . . . . . . . . . . . . . . . . . . . . . . . . 27.

TABLES

L9tters representing alloy dkuenlm

Temper desi~ations

Table I. 1

3

6

Table II.

Basic temper designations and mbdivisionsTabb III.

I

“iv

I

Downloaded from http://www.everyspec.com



lmA1’D-409A

~ Dece@er 1966

MILITARY STANDARD

ALSIOYIKU4ENCLATUREAND TEMPER DESICINATICNSYSTEM
FOR MAGNESIUM BASE ALLQl!S

1. SCOPE

1.1 This standard establishes a uniform system for desi~ting the all-
ing elements, the respectim pexwntages of these elements, tla sexkl
letters, and the temper designations for magnesium base alluys.

2.

2.1

36

3.1

REFERENCED DOCUMENTS

Not applicable.

DEFINITIONS

. .~~.. . ..- et.) ha.., a~
For codification, an,silo@.ng ,+ement is defined

content
greater than zero either directly specified or oomputed in accordance
with the percentages specified for other elements. The amount pres~t is
the mean of the range (or the minimum peroentaga if only that 1s specified)
before rounding off.

4. AIUY NOMENCLATURE

4.1 Alloying elements’. The designations used for alloys shall cmsist
of .03 more han two letters representing the allo@ng e lament (see 3.1).
The letters used to represent the allo@nq elements shall be those
specified in table I. The alluging elements shall be those specified in
the greatest amount and shall be arranged in order of Wx’eastig percentages
or in alphabetical order if of equal percentages.

Table L Letters representing dlloy elements

A--Khmimnn E-Rare earths &-LLthia Q--Silver Yrdntimcny
B--Bisnuth F-Iron M-Manganese R-Ahrcdlan Z-ZtiC
O--Copper H--Thorium Iv-Nickel S--silicQn
I& Cadmium R--Zirconia F--Lead T--T5n

4.2 Percentage of allqing elements. The two letters representing the
al.l@ng elements s hall be immediat~y f olbwed by the elemenlw respe ctiim
percentages rounded off to whole nunibers~ In rounding off percentages to
whole numbers$ the nearest whole number shsU be chosen~ If two choices
m poesible8 as when me digits dropped are exactly a s or a S follotad
X w O*6S the number ending in an even digit shall be chosen.

/
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4.2.1 Mhen a range is specified for the alloying element, the rounded-off
mean shall te used h the designation.

4.2.2When only a minimum percentage is s~cified for the alloying elenent,
the rounied-off minimum percentage ehsllbe used in tie designation.

4.3 Serial.letter. The alloying elements and their respective percentages
shall be immediately followed by a serial letter. The serial letter shall
be arbitrarily assigned in alphabetical sequence sliarti.ngwith A (omitting
I and 0) and shsll serve to ‘clifferentiate otherwise identical designation.
A serial letter shall be necessq b complete each designation. 1? the
compositim is not exactly equivalent to one listed in the ASTM Magnesiun
Association list, the alloy designation shsll be Bhown without a sefial
letter.

4.4 Castingin ots.
shtil~

The designation of a casting alloy b ingot form
om the composition specified for the correspondingall~

in the foxm of castings. Thus, a casting ingot designationmay consist of
an alloy designation having one or more Iserial letters, one for each
product ccxnposition,or it may consist of one ~ mom alloy de~gnati,ons.

$. UNALLOYEDMETALS

%1 Ma*mfit*ms for millwd mtetle BIWll om~sb of the epeoti!bd —
lIIi21iWU~Wtty, di di#)t6 mtdned but dl?O@tlg the dsdm~ pOitlt,

f’ollo~d by a as~al ~e~tia, ti setial letter shaU be twbilmwily
assignedinalphabetiosl sequenoe starting tith A (cxnZ%ting I an: ~JAMa
shall serve to dif ferentiata otheznd.se identical des~gnati.ons.
letter shall be necem~ fm oomp3ete ea~ &Agnation. The full name
of the base metal shall precede the designation. but it masr be anitted
for brevity ~en the base metal being re~erred ko is obvks.

6. GRANUIAR METAL PRODUCTS

6.1 Designation of light metals and alloys formed as a wrought product
from granular metal powders or granules shall be by use of the prefix (P)
h parentheses to the letter or letters forming the allqy desi~tion.

I 7. TEMPERDESIGNATIXW

I T*I me t~per designation% that is used for - metal. forms except
ingot, shall follow the alloy desi~ation ad shall be separated there-
by a da&.

I

i

2
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7.2 Thedesignation for temper shall be based on the sequence of basic
treatments used to produce the temper. l%e basic temper designation shall
consist of letters. Subdivisions of the basic temper, where required,
shall be indicated by one or more digits following the letter. These
digits shall designate a specific sequence of basic treatments, but only
those operations that are recognized as significantlyinfluencing the
characteristics of the protict shall be indicated. Shouhd some other
variation of the same sequenoe of the basic operation be applied to the
same alluy, resulting in different characteristics,then additional
digits shall be added to the designation.

‘7.3 me teqer designations d the subdivisions shall be as defined In
table II. A brief outline for quick reference is given in table III.

Table II. Temper designations

F...As fabricated. This designation shall applyto produots that
‘temper from shaping processes not having special
control over the amount of strain hardening or thermsl.treatment.

O...Annealed recrystallize This designation
sh~ aPPIY to the softe pmlllots.

H*~.%rtin hardened, This designation shall applyto those products
their strength increasedby strain hardening with or

ntary thermal treatments to prcdwe partial soften-
ing, !the H shall alw~s be followed by two w more digits. Tho
first digit shall Mioaie the epeoifio mmbinationofbaeio
operations, and the follotig di~t or digitethe finalde&peoof
strdn hsrdeaing.

Subdivisions of the H temper:

HI,...Strain harden:d only. !JTIis designation shall apply to poduota
that are stran hardened to obtain the desired mechanical
properties without su~lementsry thermal.treatment. The number
folloting this designation shall indicate the degree of strain
hardening.

H@.. Strain hardened and then partially annealed. This designation
shall apply to products that are straxn hardened more Wan the
desired final anount and then reduced in strength h the desired
level by partial annealing. For alloys that age soften at
roan temperature, the H2 tempers have approfiately the same
tensile strength as the corresponding H3tempers. For other
alloys,theH2tempers have approximately the same tensile
strength as the corresponding Hl tempers and slQhtJy

3
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T;ble IX. Temper designations (continued)

higher elongations. The nuniberfollowing this designation
shall indicate the degree of strti hardening remaining
after the product has been partially annealed.

H3...Strain hardened and then stabilized. This designation shall
apply to products that are strain fiardenedand then stabilized

, by a low temperature heating to slightly lower their strength
and increase ductility. This designation shall apply only
to those all~that, unless stabilized, age soften at roag
temperature. The number followingthis designation shall
indicate the degree of strd.n hardening remsining after the
product has been wtrah hardened a specific amount and then
stabilized.

Subdivisions of the Hl, H2, and H3 tempers: The nuznber folbdng
hese des~gnations shall incbcate the final degree of strain harden-
ing. The hardest commercial~ practic~ temper shallbe desi~ated
by the numeral. 8 (ti hard). Tempers between. O (anndl.ed) and
8 (full hard) sMLl be designated by numer=s 1 through 7. Material.
having a streng$h about midway between that af the O temper and
that of the 8 temper shall be designated by the numeral k (half hsxl)$
and that between O and 4 by the nunsrd. 2 (quarterhard), and that
between h and 8 by the numeral 6 (three-quarterhard). N= ral 9
shall designate extra hard tempers. The third digit$ when used,
shall indicate a vtiation of a two-di~t H temper- It -1 * U*
when the degree of control of temper or the mechanical properties
are different frcm but dlo~ to those for the two-digit H temper
to which it is added. Numerals 1 thou@ 9 may be arbitrarily
assigned for an alloy and product to indioate a specific degree of
control of temper or specified mechanical property Units.

W...Solution heat treated. l?hisis an unstable temper~ lt sJ@.1 ~
applicable only to those alloys that spontaneously age at roan
temperature after solution heat treatment. Thisdesignation _ b
specific only *en the period of natural aging is indicated.\

To..Thermally tzreatedto produoe stable tempers other than F, 03 or H.
~s deeignatim shall appw to products thermally treated~ with or

without supplementary strain hardening$ to ~oduce stible tempers.
The T shall be followd by one or more digits.

4
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Table II. Temper designations (continued)

Numerals 2 tlrrough 10 shall be assigned to each to indicate one
specific sequence of treatments as follows$

Subdivisions of the T temper:

T2...Annealed (cast products only). This designation shall apply
to castings only, to indicate a type of annealing operation
used to improve ductility and increase dimensional stability.

T3...Solutionheat treated and then cold wcmked. This designation
shall apply to those products where cald work is performed for
the Prim-purpose of imprmhg the strength, and also shall
apply to those products in wldch the effect of cold work
(such as flattening or straightening)is recognized in applicable
specifications.

Tb.. .&lution heat treated and naturally aged to a substanti~
stable condition. This desi~ation shall apply when the product
is not cold worked after heat treatment, and also shall ap~
when applicable specificationsmay not recognize tie effeut 0$
cold work in flattening and strdghteni.ng operations,

T%..Artil?cidLlyaged only. This designation shall. apply to prodwts
artlflcld ly aged after an elevated-temperaturej rapid-cool
f abdication-pr~cess, such as casting or- extrusion, to impnwe
mechanical properties ~d dimensioti stability$ or both.

T6...Solution heat treated and then artificially aged. This *sip
nation shall apply to Products that are not cold worked after
solution heat ‘&e;tment, and in which the effect, if any$ of
flattening or straightaxing m~ not be reco@zed in ap@icable
specifications.

T70 ● . *lution heat treated and th~~~ftabilized. This de~gnati=
Sail apply to products m the temperature and the
conditions for stabilizing are such that the slloy is carried
beyond the point of maximum hardness, protitig control of
growth and residual StrSSS, m both.

king is done for
$, ~dc~ow~~l a@y ~n the

cold working effect of flattening or str~ghtaning is recognised
in applicable specifications.

5
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Table II. Temper designations (continued)

T9...Sohrtion heat treated, artificially ap,ed,and then cold worked.
~designaiion shall apply when the cold working iS done for
the purpose of improving strength.

!llO...Artifioiallyaged and then oold worked, TMad’eaignation shall
apply to products artificially aged d?ter an eleviated-temperatum,
rapid-cool fabrication process, such as castimg or extrusion,
and then cold worked to improw strength.

A period of natural aging at room temperaturemay occur between or after
the operations listed for tempers T3 through 110. Control of tiis pefiod
shall be exercised when it is metallurgically important.

Additional digits may be added to designations T2 through TIO to indicati
a variation in treatment that significantlyalters the characteristicsof
the product. These may be arbitrarily assig~d for an alloy and product
to indicate a specific treatment or specific mechanical properties.

Table 1110 Basic ‘banperdesignations and subditiaions

F...As fabfioated.

H.. .Str~n hardened.

Mbdiv’lsions of the H tempm

Hl, plus one or more digits.. .Strainhardened onlye
H2, plus one or more digits...Strain hardened and than partiAlly annedled.
H3, plus one or more digits...Strain hardened end ~hen stabilized.

h?.. .Sdution heat treated. Unstable temper*

T... Thermally treated to produce stale tanpere other than F, O, or H.

&bditisions of the T temper:

T2,..Annealed (cast products only).
T3...Solution heat treated and then cold worke& ~
T4...Solution heat treated.
@.. .Artificially aged only.
T6...Solution heat treated and then artificially aged.
T7...Solutionheat treated and then stabilize~
T8..●solution heat treated; cold wodced, and then srtifioiallyage~
T9.●.solution heat tmeated$ artificially ageda and then oold mrlced~
Tlf3~.Artificiall.yaged and then odd worked.~..,

‘.
\
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Copies of specifications, standards, drawings, and publicati- required
by svppliers in connection with specific proa=~nt f~~~ons ~~d bo
obtsined from the proouring activity or as directed by the contraotiag
officer.
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z-m Air Force-11

-As
Air Force - 11 Project No. ~sc-0386

Retiewer activities $
Army-1’fI,MR,MJ
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Air Force 11
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