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MILITARY SPECIFICATION

WELDING, RESISTANCE, SPOT:
WELDABLE ALUMINUM ALLOYS

1. SCOPE

1.1 Type of welding. This apecification
covers resistance spot welding procedures
for weldable aluminum alloys (see 8.1).

1.2 Materials. The materials to be welded
under this specification include sheet, bar,
and shapes of non heat-treatable alloys and

tne OUAA series of heat-treatable auoys

2.1 The

in effect on date of invitation for bids or re-
quest for proposal, form a part of this speci-
fication to the extent specified herein.

ollowing documents of the issue

STANDARDS
MILITARY
JAN-STD-15 — Welding Symbols.
MIL-STD-20 —~ Welding Terms and

Definitions.

V¥ o VRN Py SPREppRY PNy Py mbecedande Jaote e _.. 2
{wopies ol lpeuuuluunl Jwanuaras, urawiags, ana

publications required by suppliers in connection with
specific procurement functionl should be obtained
from the procuring activity or as directed by the
contracting officer.)

ated, the 1ssue in effect
r bids shall apply.

Welding Handbook.

I Awmenlinatiae Som o
\nyyuuuvu 401

Ps hasild
American Welding Society, United Engineering Cen-
ter, 345 East 47th St 1

3. PROCEDURES REQUIREMENTS

8.1 Recorded welding procedure. Unless
otherwise speciﬁed in the contract or order
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cleanine and w ng edure cove
all welding to be performed under this speci-
fication. This information shall be prepared
in duplicate on an approved form (see app.)
utilizing symbols and terms in accordance
with Standards JAN-STD-19, MIL-STD-20,
or as specified on the drawing. The cover
sheet shall be signed by the manufacturer
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6.4. Any changes in any of the factors listed
in table I <hall require revision of the record-
ed test procedure.

8.2 Factors. The fictors to be included in
the welding procedure shall be as shown in
table I.

TABLE 1. Factors in the recorded swelding procedure
and chunges requiring quality control test

Procedure changes requiring

Factorr to be included
revised procedures and test

in re- rded welding
in re:_rded welding
procedure

1. Metal alloy com- | When a change in alloy or al-

naaitian loy saomnoaition antaida tha
pPosItioHn - 0y COmMPOSILICn CULSIGE e

aluminum producer’s de-
clared chemical range is
made to either of the metals
that are to be joined.

2. Thickness range | When the thickness range ia
of metal .......... changed.

8. Weld time range | When weld cycle range s
changed.

When method of cleaning {s

changed from the recorded
methods in the welding pro-
cedure.
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6. Welding current | When current setting changes
outside the declared range
are made.

6. Tvpe of current | When a change in type or
polarity is made.

7. Electrode force | When changen outside the de-
range ............ clared range are made.

or s ,ers, when reau!red ghall be included

as » part of the recorded welding procedure
and shall not be considered foreign matter.

2

5. WELDING EQUIPMENT REQUIRE-
MENTS
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electrlcal energy, suitable electrodes, means
of adequately cooling the electrodes, and a
means of reliably controlling and indicating
the magnitude of the current, the welding
force, and the time of current flow to fulfill
the requirements speciﬁed herein. The force

current flows until the welding force is ap-
nliad ot +tha waldine alantradaa Mha miirrand
ylu:u av VT chuul CITL LE UUTO Lll‘: VMl Al
shall be cut off before the force is removed

5.2 Weld timer. The weld timer shall con-
trol the following timing functions:

Single impulse welding

Squeeze time
Weld time
Hold time

6. PREPRODUCTION REQUIREMENTS

6.1 Certification of welding equipment and
recorded weldmg procedures. Prior to weld-

SWLUIL desi T, uié Comnv wuie
facturer, or both shall weld and tes
welds in one assembly or simulated specimen
under Government surveillance. The assemb-
ly 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 weldments of each specific
design (see 8.2).

.
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~ oo O VA Y oA YEYL
D.1.1 DIMMWLLEQ SpPECLTR L3, vyviien a simu-
Tlatad grnnivmnn 1a 11and +ha matamial +¢hinl
laLell gpellliicii 10 uostu, wuic 1ALCL il ULIIIUA-
naaa rnmnatitinn ranca wald adoa Aictannra
1ITO0, LUMLIPUSIVIVIL 1 QilIRET, Truiu TURT Ulsuwaiilye,

spot spacing, and the general weld area con-
tour and metal fit shall be the same as the
production part. When the application of
weld primer or sealer is required by the
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Vil
assemblies, the simulated specimens shall
have these materials applied before welding
in the same manner as applied to the produc-
tion parts. When a substantial amount of
magnetic material such as the assembly fix-
tures, locators, etc., are inserted in the throat
of the welding machine during the welding

of a prouucnon part, this conamon snau De

6.3 Testing. The welded assembiy or simu-
Toadad memo o oo L 11 L ___ L _1_ Y a_ 4L _ ____1
ialeu specimen Snaili pe supjeciea tne peel
toat tn annnmdanasa with 799
VooV 443 ALV VIUAILILT Wil (W9

6.4 Reporting of results. The manufac-
turer shall record the results of this certifica-
tion and shall submit copies of the results
trnovathamw writh & mamAa) eseal Il smcmaa
wgculer Wil U
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7.1 Quality control. The contractor shall
establish or have the manufacturer establish
and use a systematic quality control pro-

andrewma

LCuul e, .

7.1.1 Production checking. Periodically
during a production run, a welded assembly
or simulated specimen shall be tested as out-

22LTA WaAVeL aTVavVVaaig

and types of assembhes The contractor or
the manufacturer, or both, shall keep a
record of these tests indicating date, time,
machine identification, machine settings and
results,

7.2 Procedure inspection. All
erations shall be subject to inspection for
compliance with the certified welding pro-

cedures and quality control procedures of the
contractor and manufacturer.

7.3 Weldment inspection.

7.83.1 Visual examination. The outer sur-

~face of all welds shall be smooth and free

of cracks, tip pickup, pits, metal expulsion,

- and other defects which indicate that the

welds were made with contaminated elec-
trodes, or with improperly prepared sur-
faces.

7.3.2 Tolerances. Tolerances on spot weld
spacing and edge distance shall be in ac-
cordance with applicable drawings.

7.3.3 Peel test. The peel test shall be con-
ducted by separating the welded components
by driving a chisel between them in an un-
welded area or by peeling one sheet back
against the weld until failure occurs around
the periphery of the weld or until the par

2031 Tailivwa -8 LI.A haca smenbal adadda 4L
US., rallure vl uie pase [ewal vulsiu [2¢
wald avea ahall ha sanaidarad avideanca that
TWEIU BATE QIIGil VT LUVIMIDIUMSLITU ©VIUTIULT uial

the welds are satisfactory. The minimum
average button diameter as measured in two
perpendicular directions at the faying sur-
face shall conform to table II.

TABLE II. Button diameter requirements

Thickness of Minimum botton
thinner part' diameter!

Inek Ineh
U.uiv U.Us
.020 11
032 14
040 .18
060 .18
.083 .20
.080 .23
080 24
100 .28
112 27
126 .28

! For intermediate thickneases, direct interpuistion may be

7.83.4 Rejected welds. If unsatisfactory
welds are found during a production quality
control inspection, the production run shall

3
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be stopped and necessary corrections made to
the equipment or welding procedure. After
correction, a weldment or simulated speci-
men shall be welded and shall conform to
the inspection requirements in 7.3.1 and 7.3.3
before resuming production. The series of
weldments in the period subsequent to the
last acceptance quality control inspection
shall be rejected or may be rewelded in ac-
cordance with 7.3.5.

7.3.5 Rewelding of rejected weldments. A
weldment from each rejected series may be
reweldad in accordance with the corrected
procedure. The repaired weldment shall be
tested for compliance with 7.3.1 and 7.3.3.
If the weldment passes the inspection re-
quirements, the remainder of the rejected
series of weldments may be rewelded in ac-
cordance with the corrected procedure. A
simulated sample shall not be used for deter-
mining weld quality of repair welding.

8. NOTES

8.1 Intended use. Resistance welding
under this specification covers spot welding
of weldable aluminum alloys for stowage
boxes, vehicle fenders, air ducts, van skins,
ete.

8.2 Certification testing. The 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 repcated so long as the design
and materials of the part being welded re-
main unchanged, except as may be required
by 7.1. .

8.3 Definitions.

8.3.1 Contractor. As used in this specifica-
tion, the term ‘‘contractor” is defined as the
organization having a direct contract with
the Gov :rament activity.

; ote. Review/User information is current as of the date of thjs document; draft circulation should be based

<n the information in the current DODISS.

8.3.2 Manufacturer. The term “manufac-
turer” is defined as the organization actually
performing the operations covered by this
specification.

8.4 It is suggested that table 69 B.3 of
gection 4 of the Welding Handbook (4th
edition) be referred to for information per-
taining to minimum spot weld spacing, edge
distance, overlap and clearance for spot
welding under this specification.

8.5 For information (design) purposes,
typical minimum ultimate shear strengths
per spot weld should be as shown in table III.

TABLE III. Typical minimum ultimate shear
strengths per spot weld

Typical minimum ultimate
shear strength per spot
Thickness of weld (for design purposes),
thinner part! pounds!
Inch
0.010 50
.020 ‘ 185
082 235
.040 310
050 430
.063 610
.080 855
.090 1000
100 1170
112 1340
125 1626

"dFor intermediate thicknesses, direct interpolation may be
used.

Custodian: Preparing activity:

Army—MR Army-—-MR

Interest: Project No. M107-A020

Review:

e
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APPENDTY
10. SOOPE
10.1 This appendix contains a suggested form for the submittal of the
Tscorded jolant welding procedures and the inmstructio né for completing
the forma.

20. INSTRUCTIONS -

20.1 The recorded procedure consists of four sheets of standard
forms. In completing the Information required for a fabricated assemdly,
it may be necessary to use two or more pages of any one or all of the
last three sheets of the standard form. This is shown on the attached
sample of the forms completely filled out, where sheets 4 and 5 are of
the-same standard form. The attached sample form should be self-explan-
anory, nowever, ito prevent any possible misconception of what is
expected on the form, the following comments are offered:

20.1.1 Sheet one.

(a) Record number.- The number is selected by the contractor
or manufacturer for use in filing and for use when referring to the

records from time to time.

(b) Part name, drawing number and revision date.- Name and
number appearing on the drawing as furnished by the Chief of the Supply
Service involved.

(C) Mo rmi$
ing the welding.

(d) Location.- The full address of the company including
street and zone number.

annfa urer anAd Mn&--bn-.

-~ . .
(e) Approval .- Sign tures of anG COLUIacVo

.-::-vvw. lele n.uu;quuu. o &
must pe those of employees designated as responsible for welding procedures.

20.).2 Gheet two.- This sheet is to have a drawing showing all the
S — T ———— N N . = = - .
resistance-welded parts of tne fabrication. It may be an isometric or
perspective drawing -or sketch of the assembly. Additional sheets may be
used if additional views arc required. Dimensions are not required but
the sketch should indicate the relationsnip of parts and weld locations.
All weld joints or varts snould have a refereace letter.
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20.1.3 Sheet three.

(a) Joint reference.- The letter fdentification given to the
Joint on sheet 2.

(b) Welding procedure record number.- Reference given to the
record number specified on sheet 1 and carried on each additional sheet.

(c) Material reference.- The code for designation of the alloy
Generally these materials will be designated by code number or appa.:.ca‘ﬁlé
in

(d) The machine make, type, and size.- The data that are _
available on the name plate offfhe velding machine.

- edh o MNmcsas meal Y NN PNa P VR . —te e 3 M mram e waad £ wn ma sl
‘U..Lo"' RAICTLI LUUL &IU LllVE." VNt JSaCTL B UUULU UEe plopal (wr edacri
veld loint in the assemhl; or each joint requiring a different weld
schedule or use of electrodes

(a) Joint reference.- Identificat.on letter assigned to the
Jjoint on form sheet 2.

(b) Processed condition of materi:l at welding.- Statement of
any treatment given to the material prior to welding such as wire orusning,
chemical cleaning, etc.

{c) Welding sequence timing
out as completely as possible. ~ If means
not available, record dial settings.

chedile.- Tabulation at
f measuring the time values are

1]
0|5

(d) Welding current.~ The measured current values should be
shovn. In any case, the transformer tap set.ing should be given if the
phase-shift control is used.

trode force.- Applied force should be recorded as

measured by a force gage, if possible. If not available, the pressure
and cylinder cross-sectional area that provides the welding force should
be stated.

/2\ M ant+rwrdaes . Tha D T M A Al nea Nmismhaw AR wenrAaial rnama

\A.} T L VAWVNMT O e AMIG AMITVOINN® LAGOW MUWIWVTL WV WWUHBLG A A Che JICHUS
ehould bae recorded if alloy is used, Taper size of electrode should be
statei. A sketch to show the velding-face shape should be used if

necessary.
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APPENDIX A
SHEET 1 of &
RECORDED JOINT WELDING PROCEDURE 1
PCR
REQTATANAR QDAM LITTNTAY T A AANADRNAMATY 1 1vAN? srvr V.rma sl
DETSannVE UivE WOLLWILW LY AVLURUANUE willin “W=85LUA{ MK
Drawing Fumher D3T47 Nov. 28 1563 ‘ \
and Revision Date L -\‘
- [ N a
RECORD NumBER: _ R — 16 \=V
Part NAME: STORAGE _SHELF P
Lrawving NUMAER 268-L ~-13 \.-)
Cci.tract Number: S143E07 DG
r\‘ -
CORTERTS -\\ ’
?ITLE SHEET ---------.--.----.‘.-- - Sheet 1
areN
DRAWTNG QHOWING LOCATION -?(ﬂ‘;!..---- Sheet 2
SUMMARY smg--.--------n.‘.--.--. Sheet 3
RECURDED WZLDTHO PROCEDOTME. t-----.. Shests ¢, &
MANUFACTURED @aY:
A JONES mMFS. CO
)
\‘
4
N /7 LOCATED AT
R4 —
D g
-
A ArPReva® Sy -~ MANUFACTURER ¢
o
A UL aiins
N e e e
d ﬂrfigzg—a O COoNTnLEIvaa

DATE OF SUBMITTAL:
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APPENDIX A
SEEET 2 of §

IOCATION DRAWING

Draving Number

D3T47 Nov. 28, 1963 \

and Revisgion Dute

RECORD NUMBER: __ R — 16

PART NAME: R

PART NUMBER! 268-L-13 ~

/N, 7
d = // __ JOINT "8"

)3)"/]7/4 SPOT WELDS

NOTE: MAKE 1SOMETAIC OR PLRIALCTIVE SKETCH OF ASSTIMALY DESIONATING

JOINT 1DENTIFICATIONS,
ALL AZSiSTanCEI-WLLOE

NUMSEAR OF wiLOS AAD TYPE OF wéLCInG OF
0 JOINTS (N THE ASSEMOLY.

“ .
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ORAGE SHELF.
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APPENDIX A
SHEET 4 of &
VELDING PROCEDYRE, JOINT A
Draving Number D3ThT Mov. 28, 1963
and Revision Date
RECORD NUMBER: __R —=i&6 . _ . ~
PART NAME: YORAGE SHELF _ \\_,
aanr minines 268 —-L - 13 A\ U
PART RUMOCR - > . . NS PART 4¢268-L ~12
. P )
.‘\§1 . " h/ 6067 X.ouv¥

<X ST J]T ] [/ _— e seor weros
& (2 A yl—7] N sHoww

/s -
RO\ Y I I/ ~PART # 268 -L-1C
\Vv SN/ J/Zf/’ So52 K . (25

QEETCM OF JONINT

(SPECIFY PART No'S., MATERIAL B THICKNESS, No. OF WELDS, AND WELD LOCATIONS .
INDICATE WELD PRIMER OR SEALER MATERIAL 8 APPLICATION IF REQUIRED)

te JOINT REFERENOL: “A°
2. uarzmui mEszasnc: See ohove sketeh. .
3. PROCESSID GONDITION OF MATEAUL AT WELONG:  -Depredseal and Bvched

4. uaTEmiaL THiokNESS: See above skelch

0. WELDING SEZQUENCE TIMING SCHEOULE:
SINGLE ‘MNLSE.

WELO TIME ~ —
WOLD TiME- —

s o wmaaiewamas ——aa
] A

¢ TRANSFORNMER
PNASE SNIFT ~

SECONDANY CUARENT -
844F PACSSURE —~

T CYLINDER AREA =

APPLIED FORCE —
W ELEOTROOES: MATERIAL 144 _  WELOING=FACE SHAPE
UPPER - -

LAws S
bW WR T

9. WELDING MACH. IDENTIFICATION . BAILEY & 2 PRESS SEMIAL «» 2337

’I
]
-
i
:
s

«
<«

10
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Draving Mumber D3747 Nov. 28, 1963
and Revision Date -
RECORD NUMBER: __ R —i& .
.. D e . \‘\‘/‘
PART NAME: __STORAGE SHELF Fa\
PART NUMBER: 268 -L - 13 A ™
\\
ALV _ PART # 268-L-1F

(SPEC!FY PART No 8., MATERIAL B THICKNESS, No. OF WELODS, ANO WELD LOCATIONS
INDICATE WELD PRIMER OR SEALER MATERIAL 5 APPLICATION F REQUIRED)
I+ JOINT REPEAENCE: 8"
2. MATERIAL REFERENCE: _ See obove sketch
3. PROCESSED CONOITION OF MATERIAL AT WELDING: DUaRrAIad AND MK Teaiop
4. MATERIAL THICKNESS: See above sketch
M st MabiS v 7.y 'y 4 wibdrhu e, s Mt T
(- 1 WRLUING BEGVERCE TiminG SUReVULL.
SINGLE IMPULSE
WUEEIE TIME —
WELD TiNC —
HOLD Tiwi =
S, WwELOING OCURRENT: TRANSFOAMER TAP -
PHASE SHIFT —
SECONDARY CURRINT=
7. ELECTRODEL PORGE: OAGE PARESSUAE —
CYLINDER ARLA -
APPLIED FORCE —
8. ELECTRODES: MATEARIAL _ SIZE WELDING FA HAP
UPPER )
LOWER:
8. WILOING MACH. 1DINTIICATION: BAILEY = 3 PALSS TAG » 34|
@0 873408

APPENDIX A
SHEET 6 of &

UELDING PROCEDURE, JOINT B

'S N [/ __—~ PART & 268-~L~10

N (N ks

// EQUALLY SPACED
‘ L . :” ON 1.¢ mAUIVD
/ - a 2 - A MasL

11
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submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, unbiguoua or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filied out, an

acknowiedgement will be mailed to you within 30 days to iet you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold along ihis linej
{roia aiong nu une)

(Foid aiong ihis iine)
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NO POSTAGE

NECESSARY
IF MAILED
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I STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
l (See Instructions — Reverse Side)

1. DOCUMENT NUMBER 2. DOCUMENT TITLE

4. TYPE OF ORGANIZATION (Mark one)

Io. ADDRESS (Street, City, State. ZIP Code)

D MANUFACTURER

—
I I OTHER (Specify):

a. Parsgraph Number and Wording:

L

b. Recommended Wo-ding:

c. Resson/Rationsle for Recommaendation: ’

6. REMARKS

' ME OF SUBMITTER (Last, Fir

b WORK TELEPHONE NUMBER (In
Code) — Optional

c. MAILING ADDRESS (Street, City, State, ZIP Code) — Options!

8. DATE OF SUBMISSION (YYMMDD)

| -—_4-

DD FORM ‘426 PREVIOUS EDITION IS OBSOLETE.



