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MIL-W-18326A
14 June 1956

SUPERSitilNC

MIL-W-lS3M(Aer)

a Drerldher MM

MILITARY $PECIFKATION

WELDING OF MAGNE9iW ALLOYS,GAS AND
ARC,MANUAL AND MA~INE PROCESSES

TkiDved$doahos&cnappmudb#lh#D@uhld*jDtfmwd4i4
miuddowjoraa~rhDepdmmh ojthe Aratp, thN~omUA6?hta.

FOR

1. SCOPE

1.1 Scrip. This specitkation covers the ~
quknemts for the welding of magnesium al-
h

1.2 Cb@cation. This specification covem
the fobwing typeaof promaws:

oxy acetylene
inert-gas metal-arc (tungsten electrode)
iner@s metal-arc (consumable electrode)

2. APPLICABLE DOCUMENTS

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

SPECIFICA’I’IONH

MILIT~RY

MIL-M-tl171 —Magnesium Alloy:
Processes for Cor-
rosion Protection
of

MIL-T-m21 —Tests; Aircraft
Welding Opera-
tor’s Certification

MU4--6O2l(ASG)-Castings, Clssai6ca-
tion and Inspec-
tion of (for Aero-
nrmtied Applica-
tions)

MILI-6S66(ASG) —Inspection; Radic+
graphic

MJL-I-6866(A9G) —Inspection; Pene-
trant Method

MII.A’-69M —Flux, Matznesium
Alloy Wi+iiag

MIL-R-fi944 —RAods, Welding,..
Magnesium A]]oy

STANDARDS

MILITARY

MILATD-19 —We}ding Symbols

MIL-STD--2O —Welding Terms and
Definitions

(Copiee of 8peafiL?Mion% smadarrk dmviaga d
pubkatioaa required by eontractom in connection with
spedfic pmcuremm t fUllCtiOIU should be obtained from
the procuring ●tivity or as directed by tbe cent.rxcthg
otlktr.)

3. REQUIREMENTS

3.1 Wchlcm or welding operator. WeMing
shall be performed only by welders OFwelding
opemtom who have met the requirements of
Specification MILT-5021 for the particular
alloys and types of welding involved.

3.2 Eqti@n@nL

3.2.1 (%&f.: ~ekiing equipment, such as
welding machines, welding tore% regulators,
and filler metal feed mechaniq~ shall be &apa-
ble of making satisfactory welds, when operated
by a certified welder or welding operator using a
satiafact.ory filler rod or electde where appli-
cable.

3.2.1.1 If the government representative ha:
reason to doubt the capability of any welding
apparatus to function satisfactorily, he shall re-

1.
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quire welder’s certification teata M described in
Specification MILT-5021 applicable to the
type of work for which the equipment ia in-
‘tsnded. The @ats are to be made by s wekiing
operator certified for the material and type of
welding, and eelewted by the government repres-
entative. Multiple operatar eeta shall be tested
while the maximum number d opaatom are
welding. H under these conditions the ●pplicable
certification requirements unnot be ~ tbe
equipment Ml not be umd until the mmeeuty
repair3, adjuatment9, or mpbcementa have
been made,

3.2.2 Fluno&?z. Furnama ueedforprebb
k P Prior to welding shall have BUitable
pyrometric contrda, Torches llMy be ueed for
preheating provided the speci5ed t&erature
range is maintained by using a suitable con-
tact pyrometer, approved temperatWindf-
cating 6tick9, or approved temperature-indkat-
ing liquids.

3.2.2.1 Cooling Owma. Cooling ovem shall be
provided with suitable means for controlling
the cooling rate, in order to prevent damage to
cmtinga and other parts which m preheated
prior * weldii. I%dwating furnacea xrmy be
Usedwcoolingovem

24.2 Vmiiktim. suitable- edWlt-
er8,or other●pproved adety &* &l\ k

e-m~wm=~l
e28m6tfumeEreeultJn8 fromfhx, fillerrode, etc.

3.9 Materials.

3.3.1 BoeO Mc6mL The * Oompoeie

listadin tabb I,inaay com&n@onexo@m
rutitad by pmgrapb 8.8$ amy be Wekled
bYb~wddiwm=--ti*t
Bpecifk8utbda8tk Authd&toweMotber
auoyeortoulle ot&rtypeeat*m19tbe
Obtainedfmmtheprocdng egeahcy.

T- L Ck=bd ~fon.

mdm
N- Al& ~lk Am lm m bl~l

c4unBwRM Mm&m A~ ty
Dmklmtinm % TOw8mn i====’

MIAJ Item8iader — — 1.6 x x x
A$311P ROInh&r’ 3.0 1.0 x x x
AZ61AI ReJntshnkr 6.6 1.0 x x x
AZ80AI 8.5 0.6 x x
AZ&IA’ 6.0 8.0 x x

AZ91C’ 0,0 1.0 x x

hZ92A~ 9.0 2.0 x x

AM1OOA’ Rendn&r 10.0 — x x

E!L33A’ Reln8ind@ — a.o x x

3.%2 Filiar Meid. Wddii * andVrddhg
wireuuedintbe Wddingofm92mniumdoye
abdlbecapBbleofpmh&?bgd8faarY weue
when tmedbya certUbdwek@g _ with
eatinfactory welding appmtw mnd Sb8N hwe
s t0mpo6ition suitalh for pmduciagweldsoon-
foimblg tothertquir’ementa ePedfMM
Welding rodadmllbe inuxmlmcawltb -
tary @ecHhtion ML-R-6944. hbgnedum-
ahlmhlmac alklYB ehall not be welded with

-——w— nlkr metal.Magneeium=
mangMmdoyDnwwtbegaawB~but
m8ybe8rowddedwithma@%!dUln4ummum-
Z& fubl’awhl.

2&21’ia=F hUforthepweld@d~
rNehlmaUoyBBl@edJrlntoM ilituy8pecL
ilcdon MIIrF-6948.

fL$4Gaeeao Gaemueed inthewekiiagof

~btilb,ktiti~

‘,
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percentages of impur~ties. diluent gases, and
moisture. inert gases shall be of a grade desig-
nated for welding.

3.4 Weld design.

3.4.1 GeneruL Welds of sheet material 0.040
inch thick or less may be uf the flange, butt, lap
or Net joiuta, as applicable. We}ds of material
thicker than 0.040 inch shall he of the butt or
IW6t type, except that lap joints may he used
subject to the approval of the government rep
reaentative when the joint design and welding
promss are suck that flux is nnt ent.mpped in
the joint.

3.4.2 Jm”nt Des%. Joint design should, in
general, be in accordt,nce with the lateat prac-
tices recommended by the American Welding
Society.

3.4.3 Amidg. All portions of a weld

shall be accessible to proper ckaning.

3.5 Wdding procedure.

3.5.1 Procedure Certification. Prior to en-
gaging in production welding, the contractor
shall demonstrate to the authorized govcm -

-\ ment inspector the satisfactory quality of rep--.
resentative welds by means of the tests speci-
fisd in Section 4. Bocedure certification is in-
tended to cover a technique of operations rather
than a specific application and accordingly shall
not he repeated for different weld assemblies,
unless recertification is waranted by a break ini

the continuity of production, by a :iubstantial
increcse in the complexity of the work behg
perfomned, or by substantial changes in pr-
Cedure.

3.5.2 Preparation oj SurjacA Surfaces to be
welded ahal] he free from grease or ot tier foreigd
matter and shall be as free as db~e from oxide
and protective matings. (Cleaning with a wire
brush or abrasive paper is a satisfactory method
for removing oxides and protective coatings).

3.5.3 Prmrathn oj C6@zng8. S91WP of
cracked castings by welding Lay he accomplish-
ed only when permiti.ed by procuring agency
directives or other authority. ,Salval;e of cast-
ings with defects oth~r thzn crocks may be ac-
complished tith tb co-t of the ituthorid

)“
government repmwmtntive. The defmt shall be

MIL-W-] 8326A

chippt-d, cround, Or filt’~ out whenever the’-

tion involved is heavier than YEinch.

3.5.4 [Tse OJFiuz. The use of flux is mandat-
ory in gas welding all alloys and frequently
useful as a back-up in electric welding where the
joint is not completely e~veloPed in inert gas.
However, the flux should be used sparingly for
most satisfactov reds. ‘!’he flux shall be thor-
ough] y mixed with water (distilled water de-
sirable but not mandatory), in Me PrOP@ W*
portions to produce a thin paste. The paate shall
be applied to both the welding rod and thesur-

faces to be welded (except in tack welding) by
dipping, or with a small swab or brush. Flux
which has hardened or caked may not be used
unl~ it is reworked to a smooth consistency.

3.s.5 Smoofhncds and-W&i Conkwr. Where
practicable, all weld joinb shall Oair into the
adjacent me~tal in gradual amooth curves.
Beads shall & smooth and shall be free of Slag,

undercut, OYexc=ive wt~. Surncient me~
shall be added to provide a suitable fillet or =
inforcernent unless otherwise specified. Welds
shall be sealed on all sides to prevent the en-
tmnce of air or IIxMtire.

3.5.6 %Azafb.g. Forgings and plate material
need not be preheated except local] y as required
to start welding. For repairing -tings by weld-
inl;, t,iw r,astings are generally pr~hei~t~:d~fore
~wlding. For the magrresiurn-aluminum-zinc al-
loys a minimum preheating temperature of
!i!ll” F shall be used. Preheating, when employ-
od, sha!l not be at so high a temperature as to
cause incipient melting, exc=ive grain growth,
or other undesirable structural changes. Heat
treated alloys shall not be preheated at a tem-
perature which will reduce their mechanical
propcti= or seriously impair their resistance
to corrosion, unless they are subsequent y re-
heat treated. During wehiing the preheated
part shall be maintained at the preheat tern-
perature by satisfactory methods, such = an
arrangement of torches and by the use of satia-
faetory insulating materiais to prevent the
rapid dissipation of heat.

3.s.7. Burning or Bwn-*rowh. Fusion

through the full thickne= of the base material,
in areas other than those where 10070 penetra-
tion is a requirement of the joint design, shali

. ~
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Jot be acceptable when welding matcriids nbove condition. Heat treutrncnt operations shall he
0.050 inch in thickness or in structuml or criti- promptly follouwf by one of the tnmt.rrwnts
cd areas. In no case shall the weld metal be specified in Sxcification hI I L-M-3171.
burnt (oxkked) or contain holes or pores
thiough the material,

3.5.8 Coding. Ruts which have been pre-
heated fw Wekiingshall be cooled slowly, pref-
erably in the preheating furnace , after comple-
tion of the welding operation.

3;5.9. Fkx Remtmi. Excess welding fiux
shall be completely ad promptly removed
after llielding, as Ssrioua corrosion will occur if
the flhx ia tdiowed to remain any appreciable
●mount of time in the welded joint. Flux shall
be remov~ by vigorously auubbing with a
stiff brush under very hot running water unti!
tbc surface is dean. The welded parta shall then
beinmeraedforonebourina2t 05 percent
solution of sodium dichrornate maintained at
ltW-2& F and thoroughly rinsed in mid run-
ning water. Alternate methods, m flux removal
may be employed provided they are demon-
~+w~.~~w+= & ~p~~e of pating the teat speci-

fied in paragraph 3.6.9.1.

3.5.9.1 “Testjor Fiuz I?emod At the discre-
tion of the government representative, welds
shall he tested to determine when flux has been
properly removed, by leachiti the welded area
with distilled water and adding a few drops of
niti ic acid and a few drops of five percent silver
nitrate. to the leach. When a white precipitate
is foimed, further cleaning will be required.

3.5.~J.2 Flux removal shall he prompt] y foh
lowed by oae on the treatments specikd in
Specification MILM-!1171 unless heat tnat-
ment is neceawy. The SU= of such treab
ments ie dependent upon effe@ive prior flux
mmovai.

3.5.10 Hsaf !f’reahnerd. Unleaa i’t can be
shown that wddai alloy% which depend upon
heat treatment for their specifkd mechanical
_tk p== m~ti properties equd

to or greater than the design values for that
part, they shall be reheat-treated to obtain the
specified mechanical properties. Welded par%
exapt thoee d magnenium-1.6 percent xnan-
ganwe alloy and parta reheab~atxxi after
welding, shaIl be furnished in a stJeae reiieved

3.%1 I Mrwki.tg. Each welded assembly ahdl
be marked by the contractor so as to positively
identi(y it with the welding operator who made
the welds, using. a method of identification ap
proved by the Government representative.
Identification shall remain on the part at least
until final inspection and acceptance of welds
Permanent marking shall @ used W* not in-
jurious to the serviceability of the part.

4. QUALITY .4SS[lR,tNCE PJtOVISIONS

4.1 Cencrd. All parts welded in ~
with this specification shall b6-sub’jt to ins~-
tion by authorized government mpreaentatives
who shall he given all reasonable facilities to
determine conformance with the m@rementi
of this specification and Specification QQ-M-
151.

4.2 I’rocedurc ccrlificu Lion.

4.2.1 Sampling Jw hw?dnre C~”-.
For consideration of procedure approval, the -.
government mpswentative shall select suffi-
cient samples of we] .jed asaembli~ prepared
under production cm lditions, to establish the
quality of welding. II sofar as it is prscticabie,
he shall select anmple I made by different weld-
ing operators.

4.2.2 l%xm!ure Data. The following infor-
mation, as applimbl:, shall be furnished with
all welded specimen!, submitted for considera-
tion of approval of J rocedure (Tests conducted
and data submitted !or the certification of weld-
era or welding ope .z+tors under Spachation
MIL-T-5021 majj dko be used for pracedure
certification):

(a) Manuftium, type, and mid num-
ber of welding machine.

(b) Brand of eketrode or rod.

(c) Nominal chemical analysis of eiec-
trode ~ d.

(d) Type and purity of gases used, rate of
flow, and flame+aracteriatica.

(e) Nominal composition or type of fiux.
(f) Pm- and post-heabtreatmenh if any.

4
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(g) Welding opemtors’
ftcation symbol.

rtiltne iind idcnti-

(h) Drawings of the application.

(i) Date welded.

4.3 Quality control of production.

4.3.1 Sampiing Jor Production. Not less than
5 percent of the representative we}dments from
each welding operator’s production shall be se-
lected for examination and test. The method of
selecting samples shall be acceptable to the
Government representative.

4.3.2 hspedm JOT Prod~~on. A~~~Pl=
stdected as in pammph 4.3-1. Ml ~ s~bj=~
to detailed visual inspection and to penetrant
ilWp@.ion. Where necemary, this examination
shall be supplement by macroscopic and mi-
croscopic inspection of representative parts for
the following items:

(a)

(b)

(c)

(d)

(e)

(f)

Fusion, including root and joint pen-
tration.

Convexity, concavity, and ~ze of
beads.

Undercutting and overlapping.

Cracks.

Porosity and inclusions.

Other metallic discorttinuities.

4.3.2.1 In addition, at least 1 percent of the
represenhtive cntiud weldments from each
welding operatm’s production shall he checked
by radiography for items 4.3.2 (a), (d), (e) and
(f) above. Radiography may be waivd in ap-
plications where itcan be demonstrated to the
-rn~t repmenbtive that this type of
mapection does not add to the information ob-
tained under paragraph 4.3.2.

4.4 Quality control of repnir we~ds.

4.4.1 Sampling Repair Welds. AH repairs in
castings classed as Ckas I under Military Speci-
fication MIL-C-6021(ASG), where such re-
pairs are permitted, shall be subject to examina-
tion and test. Not less -than ten percent of re-
pairs in Cks 11 castings shall be selected for
examination and test. The method of selecting
samples shall be acceptable to the government
representative.

11’llbw-laiqu

.$.t.l? Insprcl;.lq Oj tiepair M!’*: 4H NPb
selectedas in paragraph 4.4.1 shall be sub-
jected to the” rcquirememts of _ 4.$$

4.$.2.1 In addition, NWo of the w%@ b
Clas I castings and 3V0 of tke repajm @ *
11 castings shall be checked by p&ogr@~ f%
items 4.3.2 (a), (d), (e) and ([) abme.

4.5 ‘rc~t methods.

4.5.1 Rad@aphy shaH be performed in ac-
cordance with the requirements of Spec@.a-
tion MIL-I-6M5(ASG).

4.5.2 Penetrant inspection shall be perfortn-
EXI in accordance with the requimmeti of
Specification MIL-I-6866(ASG).

4.5.3 The preparation of micro=opic +@
macroscopic specimens shall be in wxordapce
with standard metall~phic practice.Macro-
scopic inspection for defects should be conduct-
ed at magnifications below 40 diameters. Micro
scopic examination for grain size, melting, etc.,., . I .-. -4 .4 Inn Ai.>m+am ma&ica-stmll De conuuwm au .V. ~.-.. - _L
tion or higher.

4.6 Contractors shall have laboratory facili-
ties for conducting the metallurgical and rdiw
gmphic examinations, or shall enfmw the ‘~rv-
ices of a commercial laboratory satisfactory to
the government representative.

5. PREPARATION FOR DELIVERY. Not
applicable.

6. NOTES

6.1 The standard welding symbois that are
accepted for designation on drawings, are listed
in MIL+TD-19.

6.2 The standard nomenclature and defini-
tions for terms relating to welding are liited in
MIL-STD-20.

‘~t.nt notice. When government dnwintm SWd-
ficationa, or other dab mreus~ for any PU~ ‘b=
thw in connection with 8 definiwly related eovemment

procurement operation, the United SWes Govemmmt

. 5
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tkreby ham 90 ropoMihntty Dor any 0Mk8tioo
ddmever: andtk facttkt tk governmentSIUY have
fmmthtdl amhhdor litaoywmwktl ti-u
dr8wing%epodik4tien,orothu&t8iolwtt obtm88rd=d
by lmplkdiuti a otheruk u in utY mmmer licensing

thehokkw arutyotkr pemmoraqmmtkm, Ormo-
wkswrishbor~totis-, wor
BtnulYpdutt@dl avuttionthatm8Ytn Bnyw8Ybt

rehted thema

cw8diBtnl
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WAMDARDIZATION DOCUMENTIMPROVEMENTPROPOSAL
(see Instructions - ReverseSide) -}

DOCUMENT N!JMBER 2. DOCUMENT TITLE

I
. NAME OF SUBMITTING OnGANIZAtl ON 4 TYPE OF ORGANIZATION (Mm atw)

nu

ADDRESS (Strert, CItY. Stdc. Z)P Code) I
n

VENDOR

n USER

MANUFJ CTUFIER

❑ OTHER (sPdfy):

1

PROBLEM AREAS

b

c.

.. -

.

,.

–?

1
R.aon/Rat iorw)g tor R.conwn.nd8tion:

. REMARKS

. —

10. NAME OF SUSMITTE R (Lost, Fhl, M/) -“Oplbmd b. WORK TELEPNONE NUMBER (fnc&#dr Au.

Ctnig) - OptlOrwl
1

MA ILIN6 AD DnESS (Strett, City, Stok, ZIP Code) - OIJIIOW1 8. DATE OF SUBMISSION (Y YAIMDD)

.-

Downloaded from http://www.everyspec.com


