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SUPERSEDING
MIL-W-45211(Ord)
4 AUGUST 1961

MILITARY SPECIFICATION

WELDING, STUD, ALUMINUM

1. SCOPE

1.1 Type of welding. This specification
covers the welding of aluminum studs or
similar paris to aluminum base materials
(see 7.1).

2. APPLIt' ABLE DOCUMENTS

2.1 ‘The fcilowing documents of the issue
in effect on date of invitation for bids or
request for proposal, form a part of this
specification to the extent specified herein.

SPECIFICATIONS

MILITARY
MII~~I-45208 — Inspection Require.
ments, General
Specification fo_r
STANDARDS ‘
MILITARY

JAN-STD-19 — Welding Symbols
MIL-STD-20 — Welding Terms and
Definitions

(Copies of specifications, standards, drawings,
and publications required by contractors in connec-

tion with specific procurement functions should be
obtained from the procuring activity or as direcled
by the contracting officer.)

3. PROCEDURE REQUIREMENTS

3.1 Recorded welding procedure. Unless
otherwise specified in the contract or order,
the contractor, prior to production fabrica-
tion of any weldment, shall establish or have
the manufacturer establish and record the
cleaning and welding procedures to cover all
welding to be performed under this specifi-
cation. This informaton shall be prepared in
duplicate on an approved form utilizing
symbols and terms in accordance with Stand-
ards JAN-STD-19, MIL-STD-20, or as
specified on the drawing. The cover sheet
shall be signed by the manufacturer and the
contractor. The recorded welding procedure
shall be submitted to the procuring activity

" with the test records as specified in 5.6. Any

changes in any of the factors listed in table
I shall require revision of the recorded test
procedure and repetition of the bend test.

3.2 Factors. The faciors to be included in
the welding procedure shall be as shown in
table I.
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TABLE §. Factors in the recorded Qdding procedure and changs requiring quality control tesi

i-‘-rtou to be included in recorded ‘
Welding procsdure !

Procedure eh:'u reguiring revised proceduves
and bend test

[S3

. Base metal alloy c.omposntmn . m—a change in alloy or alloy composition outside the aluminum

j producer’s declared chemical range is made,

2. Thickness range of hase metal . When the thickness range is changed.

3. Stud alloy ... ] When a change in alloy is made.

4. Stud design or sige ............. When the design or cross-sectional ares of the stud is changed.

6. Ferrule ... oo | When ferrules are added or removed. -

6. Weld time range ....................... When weld cycle range is changed.

7. Shielding gas .......... ... | When changing from one imert gas to another, from owe inert
gss to » mixture of inert gases or from one mixture to another
mixture of inert gases.

b. Shielding gas flow rage ... When a change in the declared flow range is made.

& Stud welding gem ... ........oooooe. | When a chiinge in the type of gun or a modification in a specific

0. Power msource .

type of gun is made
When a change in type is rosde.

.1. Stud and base metal ¢jeaning ........ When method of clesning is changed from the recorded methods

12. Welding current range .................
made.
. 18, Type of current ......... ..ccoovrrrsversrnes
14. Yre-hest or post-hest treatment ..

in the welding procedure,
When current setting changes outside the declared range are

When a change in type or polarity is made.
When either factor is changed.

4. MATERIAL REQ!/TREMENTS

4.1 Base material. The base materials shall
be aluminum alloys weldable by fusion weld-
ing.

4.1.1 Thickness of base material. Unless
otherwise specified in the contract or order,
the thickness of the base material to which
the stud is to be welded shall not be less than
0.064 inch.

4.2 Stud material. Unless otherwise speci-
fied in the contract or order, stud material
shall be commercial alyminum alloy capable
of being fusion welded and complying with
the minimum mechanieal properties specfied
on the drawing or in the contract or order.

421 Diometer of sfud material. Unless
otherwise approved by the procuring activ-
ity, the diameter of the stud shall not exceed
1% inch.

4.3 Shielding gas. The inert gas shall be
~ suitable for the welding of aluminum.

. 4.4 Surface preparation. The surfaces of
the materials to be welded shall be cleaned

2

by a suitable method in order to remove all
dirt, oils, and oxides in the weld area.

5. PREPRODUCTION REQUIREMENTS

5.1 Certification of recorded welding pro-
cedures. Prior to welding the first production
assembly of each specific design, the contrac-
tor or the manufacturer, or both shall weld
and test the welds in one assembly or simu-
lated specimen under Government surveil-
lance. The assembly or specimen shall be
welded in accordance with the recorded
welding procedure. This certification test
shall be carried out on each welding machine
that will be used for the production of weld-
ments of each specific design.

5.2 Test reguirememts. Thres test speci-
mens shall be prepered for each-welding pro-
cedure comditior. Specimens shall simulate
production conditione and each specimen
shall contain one stud or similar part. Studs
shall be tested in tension, torsion, or bending
until failure occurs.

5.3 Test procedure. When a specific test is
required or certain mifimum mechanical
properties are required, they will be indi-



cated on the drawing, contract or order. Test
methods for each different stud or similar
part will be part of the welding procedure.

5.4 When studs are tested by bending,
testing shall be carried out as specified in
the contract or order or on the drawing.
Bending may be facilitated by the use of
tools so positioned that bending does not
occur in the weld area.

5.5 Visual examination of welded assembly
or gimulated specimens. All welds shall be
subject to visual examination to determine
compliance with 6.4.1.

5.6 Reporiing of resuMs. The manufac-
turer shall record the results of this certifi-
cation and shall submit copies of the results
together with the recorded welding proce-
dure througk the contractor and contracting

officer for review by the procuring activity. .

5.7 Rejection. Failure of the welded as-
sembly or simulated specimens to meet the
requirements for visual examination (see
5.5) and for mechanical properties (see 5.2
and 5.3) shall result in the rejection of the
recorded welding procedure.

6. PRODUCTION REQUIREMENTS

6.1 Quality control. The contractor shall
establish or have the manufacturer establish
and use the systematic quality control pro-
cedure specified in MIL-I—-45208.

6.2 Operations. All stud welding opera-
tions shall be in accordance with the con-
tractor’s recorded welding procedure.

6.3 Procedure inspection. All welding oper-
ations shall be subject to inspection for com-
pliance with the certified welding procedures
and quality control procedures of the con-
tractor and manufacturer.

6.4 Weldment inspection.
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6.4.1 Visual ezamination. All welds shall
be examined to insure that there i3 complete
fusion and also to insure that there is mo
undercutting or other defect which indicates
that the welds were made with improper
procedures.

6.4.2 Production test. Production testing
shall be conducted in accordance with re-
quirements of section 5 and shall be carried
out as follows:

(a) At the start of each work shift.

(b) After any part of the equipment
has been repaired or adjustments
made in the mechanical. opera-
tion of the welding gun.

(c) When the operator is changed.
7. NOTES

7.1 Intended use. The intended purpose of
this specification is to cover stud welding of
a:uminum for mounting electrical line, gaso-
line line, small parts, etc., to the bodies of
vehicles. Stud welding should wot be wmsed
where high strength joints are required.

7.2 Certification testing. This certification
test is intended to ascertain that the specific
welding unit being used has the electrical
and mechanical capacity to satisfactorily

" produce a particular weldment. This test

need not be repeated so long as the design
and materials of the part being welded re-
main unchanged, except as may be required

by 6.1.

7.3 Definitions.

7.3.1 Contractor. As used in this specifica-
tion, the term “contractor” is defined as the
organization having a direct contraet with
the Government activity.

7.3.2 Manufacturer. The term “manuifac-
turer” is defined as the organization actuzlly
performing the operations covered by this
specification.
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SPECIFICATION ANALYSIS SHEET Fotm Asproed Buiget Bura. e 1198004
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SPECIFIL ATION

IoRGANIZ <TiON TITY AND STATE

QUANTITY OF ITEMS PROCURED DOLLAR AMOUNTY
% .
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1. "Ai NY PANT OF THE SPECIFICATION CREATED PROBLEMS OR REQUIAED INTERPRETATION IN PROCUREMENT LSE?
A\, GIWE PARAGRAPH NUMBER AND WONDING .

e -
3 MECOMMENDATIONS PON CORRECTING THE DE FICIERCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. IS TH. SPECIFICATION RESTRICTIVE!
Tves CONO  1F " YES™, (N WHAT WAYY

.
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