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MIL-W-46154(MR)
20 October 1970

L

MILITARY SPECIFICATION

WELDING, RESISTANCE, SPOI AND PROJECTION

FOR FABRICATING ASSEMBLIES OF CARBON STEEL SHEETS

1. SCOPE

1.1 Type of welding. This specification covers the spot and projection
resistance welding of carbon steel sheet fabricated assemblies in the carbon
range of 0,40 to 6.60 percent (see 4.1 and 8.1).

1.2 Materials. The materials to be welded under this specification
include light steel sheets.

2. APPLICABLE DOCUMEtTl?S

2.1 The following 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

MIL-I-45208 - Inspection Requirements, General Specification for

STANDARDS

MILITARY
MIL-STD-20 - Welding Terms and Definitions

(Copies of specifications, standards, and drawings required by contractors
in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)
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2.2 Other rmblicaeions. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply,

-

AMERICAN WELDING SOCIETY

AWS A2,0-58 - Standard Welding Symbols

Resistance Welding - Theory and Use

(Application for copies should be addressed to the American Welding
Society, United Engineering Center, 345 East 47th Street, New York, New York.)

RESISTANCE WELDER MANUFACTURERS’ ASSOCIATION

Resistance Welding Manual

(Application for copies should be addressed to the Resistance Welder
Manufacturers’ Association, 1900 Arch Street, Philadelphia, Pa. 19103.)

3. PROCEDURE REQUIREMENTS

3.1 Recorded cleaning and welding procedures. Unless othewise specified
in the contract or order, the contractor, prior to production fabrication of
any weldment shall establish or have the manufacturer establish and record the
cleaning, surface preparation, and welding procedures to cover all welding to
be performed under this specification, This information shall be prepared in -
duplicate on an approved form (see appendix) utilizing symbols and terms in
accordance with AWS A2.O-58, MIL-STD-20, or as specified on the drawing. The
cover sheet shall be signed by the manufacturer and the contractor. The re-
corded cleaning and welding procedure shall be submitted to the procuring
activity with the test records as specified in 6.4. Any changes in any of the
factors listed in table I shall require revision of the recorded test procedure.

3.2 Factors. The factors to be included in the cleaning and welding proce-
dure shall be as shown in table I.
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Factors in the recorded cleaning and welding procedures

and changes requiring quality control tests

Factors to be included in Procedure changes requiring revised

recorded welding procedure procedures and tests

1.

2,

3.

4.

5.

6.

Base metal composition When a change in composition outside
the producer’s declared chemical range
is made to either of the metals to be
joined.

Thickness range of metal When the thickness range is changed.

Welding heat schedule When weld cycle range is changed.

Metal cleaning and surface pre- When method of cleaning and preparation
paration is changed.

Welding current range When current setting changes outside
the declared range are made.

Electrode force range When changes in electrode force out-—
side the declsred range are made.

4. MATERIAL REQUIREMENTS

4.1 Carbon content. The maximum carbon content of any material to be
welded shall be in the range of 0.40 to 0.60 percent (see 8.4).

4.2 Surface preparation, The material surfaces shall be cleaned by a
suiLable method and shall be free from dirt, oil, and oxides in the wel~ area.
The application of coatings or sealers, when required, shall be included as a
part of the recorded welding procedure and shall not be considered foreign
matter.

5. WELDING EQUIPMENT REQUIREMENTS

5.1 Weldin~ machine. The welding machine shall consist of a suitable
source of electrical energy, suitable electrodes, means of adequately cooling
the electrodes, means of reliably controlling the magnitude of the current,
the welding force, and the time of current flow to fulfill the requirements
specifie~ herein, and, when applicable, means of controlling the magnitude of
current flow during tempering. The force
so that no current flows until the static
welding electrodes. The current shall be

and current controls shall operate
welding force is applied at the
cut off before the force is removed.
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5.2 bkLUQaL The weld timer shall control the following timing functions:

Single impulse Multiple impulse
Welding Welding

Squeeze time Squeeze time
Weld time Heat time
Hold time CoOl time

Weld interval
Pulse frequency
Hold time

5.3 Welding current. Means for controlling the welding current between
specified limits shall be provided. This may be accomplished by use of
tapped transformers, phase shifting heat control circuits or both.

6. PREPRODUCTION REQUIREMENTS

6,1 Certification of weldiruzequipment and recorded cleaning and welding
procedures. Prior to welding the first production assembly of each specific
design, the contractor or the manufacturer, or both, shall weld and test the
welds in one assembly or simulated specimen under Government surveillance.
The asaembly or specimen shall be welded in accordance with the recorded
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.

6.1.1 Simulated specimens, when a simulated specimen is used, the material
thickness, composition range, weld edge distance, spot spacing, and the
general weld area contour and metal fit shall be the same as the production
part. When the application of weld primer or sealer is required by the re-
corded procedures for production assemblies, the simulated specimens shall
have these materials applied before welding in the same manner as applied to
production parts. When a substantial amount of magnetic material such as the
assembly fixture, locators, etc., is inserted in the throat of the welding
machine during the welding of a production part, this condition shall be
‘Iosely duplicated for the simulated specimen.

6.2 Visual examination of welded assembly or simulated specimen. All welds
shall be subject to visual examination to determine compliance with 7.3.1.

6.3 Testing. The welded assembly or simulated specimen shall be subjected
to the peel tests in accordance with 7.3.3.

6.4 Reporting of results. The manufacturer shall record the results of this
certification and shall submit copies of the results together with the re-
corded pr~cedures through the contractor and contracting officer for review
by the procuring activity.
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6.5 Relection. Failure of the welded assembly or simulated specimens to-.
m“eetthe requirements for visual examination (see 7.3.1) or the peel test
(see 7.3.3) shall result in the rejection of the recorded welding procedure.

7. PRODUCTION REQUIREMENTS

7.1 Quality control. The contractor shall establish or have the manu-
facturer establish and use the systematic quality control procedure specified
in MIL-I-45208.

7.1.1 Production checking. Periodically during a production run, a welded
assembly or simulated specimen shall be tested as shown in section 6. The
frequency of testing shall be as specified in the contract or order.

7.2 Procedure inspection. All welding operations shall be subject to
inspection for compliance with the certified welding procedures and quality
control procedures of the contractor and manufacturer. The certified welding
and quality control procedures shall be approved by the purchaser.

7.3 Weldment inspection.

7.3,1 Visual examination. The outer surface of all welds shall be smooth
and free of cracks, tip pickup, pits, metal expulsion, and other defects.

7.3.2 Tolerances. Tolerances on spot weld spacing and edge distance shall
L

1 be as specified in the contract or order or on the drawing.

7,3.3 Peel tests. Welded assemblies or simulated specir..msshall be
tested by the peel tests in accordance with the provisions fo. such testing
established in the quality control procedures.

7.3.3.1 Test procedure for spot welds. ‘Theweldment or simulated specimen
shall be separated by driving a chisel between the welded components in an
unwelded area or by peeling one sheet back against the weld until failure
occurs around the periphery of the weld or until the part fails. Failure
of the base metal outside the weld area shall be considered evidence that
the welds are satisfactory. The minimum button diameter, as measured in
two perpendicular directions at the faying surface shall conform to table II.
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Table II - Peel test requirements

Thickness of thinner part~’ Minimum button diameter~’

Inches Inches

0.010
.020
.031
.040
.050
.062
.078
,094
.109
.125

0.10
.13
.16
.19
.22
.25
.29
.31
.32
,33

~ Ior intermediate thicknesses, direct interpolation may be used.

7.3.3.2 Test procedure for projection welds. The weldment or simulated
specimen shall be separated by driving a chisel between the welded components
in an unwelded area or peeling one sheet back against the weld until failure
occurs. Failure at or outside the periphery of the weld area shall be con-
sidered evidence that the welds are satisfactory. Lack of fusion under the
projection shall be cause for rejection of the sample. It is not necessary
to pullbuttons in this test, provided that at least 3/4 of the area of each
individual projection weld shows positive fusion.

7.3.4 Rejected welds. If unsatisfactory welds are found during a produc-
tion quality control inspection, the production run shall be stopped and
necessary corrections made to the equipment or procedure, After correction,
a weldment or simulated specimen 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 acceptable quality
control inspection shall be rejected or may be rewelded in accordance with
7.3.5.

7.3.5 Rewelding of rejected weldments. A weldment from each rejected
series may be rewelded in accordance with the new procedure. The repaired
weldment shall meet the inspection requirements of this specification. If
the weldment passes the inspections, the rejected weldments may be rewelded
using the new procedure. A simulated specimen shall not be used for deter-
mining weld quality of repair welding. Rewelding of projection welds is not
permitted.

8. NoTrs

6
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8.1 ,Intended use. Resistance welding under this specification covers
only spot and projection welds.

8.2 Certification testinq. The certification test is intended to as-
certain that the specific welding unit being used has the electrical and
mechanical capacity to satisfactorily produce a particular weldment.

8.3 Definitions.

8,3.1 Contractor. As used in this specification, the term “contractor”
is defined as ehe organization having a direct contract with the Government
activity.

8.3.2 Manufacturer. The term “manufacturer” is defined as the organizat-
ion actually performing the operations covered by this specification.

8.4 It is recommended that the maximum manganese content not exceed 0.90
percent.

Custodian:
Army-MR

Review activities:
Army - ME, MI, Mu, Wc

Preparing activity:
Army - MR

Project No. THJM-A029
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APPENDIX

10. SCOPE

10.1 This appendix contains a suggested form for the submittal of the
recorded joint welding procedures and the instructions for completing the
forms .

20. I’NSTRUCI’IONS

20.1 The recorded procedure consists of four sheets of an approved form.
In completing the information required for a weldment, it may be necessa~
to use two or more pages of any one or all of the last three sheets of the
illustrated form. This use is shown in the illustration, where sheets b and
5 are of the same form but represent different weldments.

20.1.1 Sheet one

(a) Record number. Number selected by the contractor or manufac-
turer to designate a particular procedure.

(b) Part name, drawing number and revision date. Name and number
appearing on the print for the weldment,

(c) Manufactured by. Name of the company actually performing the
welding,

(d) Location. Full address of the manufacturer,

(e) P.pprovedby the manufacturer. Signature of responsible
employee of company performing the welding.

(f) Approved by the contractor. Signature of responsible employee
of the company holding the Government contract.

20.1.2 Sheet two.- This sheet should contain an isometric or perspective
drawing or sketch shoving all the resistance welded parts of the weldment..
Additional sheets may be used if additional views are required. -Dimensions
are not required, but the drawing or sketch should indicate the relationship
of parts and weld locations. fillweld joints or parts should bear a reference
letter.

20.1.j Sheet three

(a) Joint reference. The ’letter identifying the joint on sheet 2.

(b) Welding procedure record number. Reference number from sheet
1 and carried on each additional sheet for identification.

8
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(c) Material reference. Designation number for the grade of steel.
The number will generally be an AISI or SAE designation number.

(d) Machine make, type and size. Data on the welding machine
available from the name plate on the machine.

20.1.4 Sheets four and five. One sheet should be prepared for each weld
joint in the weldment or each joint requiring a different weld schedule or
use of electrodes.

(a)
on sheet 2.

(b)
treatment such
:3 welding.

(c)

Joint reference. Identification letter assigned to the Joint

Processed condition of material at welding. Statement of any
as wiping, working, plating, etc., given to the material prior

Welding sequence timing schedule. Tabulation of the time fac-
tors in the welding sequence: If means of measuring time a’aluesare not a-;ail-
able, record dial settings or cam openings (inches and degrees), If squeeze
time is determined by a pressure switch or a two stage I’ootswitch, a notation
should be made to that effect.

(d) Welding currer.t.
I: phase-shifi control is usd,

(e) Electrode force.
i~ oossi’ole. If not a’~ailable,

!<msure:lcurrt~nt‘~aluesshould be shown.
the transformer-ta~ setting should ‘begi’]en.

A.p:lietiforce as measure-lby a force gag?,
tae pressure and cylinder cross-sectional

are; that applies t’newelding ~orce sho’aldbe stated.

(f) ?Zlectrodes. TineR.’J.M.}..class number or commercial name
sho~ll be recorded. Taper size shoula be rec~rd~ti. A sketch showing the
w,?liing-faceshzpe sh~ul.1 be used ii riecessnq.

9
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APPENDIX A
sm&

RECORDED JOINT WELDING PROC~u

FOR

RESISTANCE, =, AND PRQ~d(!TIONWELD@lG

Drawing Number D3747 Nov. 28,1963
and Revision Ikite

=$%

RECORD NUMBER: R-)6 v

PART NAME: STORAGE SHELF +

Drawing NUMBER: 268-L-13 o— —..

ContracL Number: S143807

+
OONTENTS; Q

\
If

TIT~s~T .................- ... . sh~etl

IMAWINC)SXOWINOLOCATIONOF .Ql$ --- Sheet Q

k8UMMARYSHEET------------ - ------- Sheet 3
F*

SIEGORDEDWELDXNOPROCE
K

---------- Shooto 4, 6‘~$b

%
h4ANuFACTUFIE() By:

()
[“;6

,, .33 JONES MF(i. CO.

h%l,;j ‘fi

% LOCATEQ AT:
,+V.J’

%& ,4’

\

“;./
i

*

Q

%

D;\’1 ’1} (;J~:.iUl~~.1,’1”.?{.l.:

10 ,
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U)OATION DRAWINO

Drawing Number 1)3’747 NOV. 28, 1963
and Revision Date

v

REcOm NUMBER! R-16—. .———--—

_STORAGE SHELF
+

PART NAME:
o

PAIWNUMSER! 268-L-13

ZY
2$ JOINT “6”

o

.
4 SPOT WELDS

7$

x

ie-

Wk
v

IL
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APPENDI%A
Smm & or 8

SUMMARY SMEET

TYPE OF BASE MATERIAL AND WELDING EQUI=

Dmving Number D3747 NOV. 28, 1963
and Revision Date

RECORO NUMBER: JI -16

PART NAMe: STORAGE SHELF-.. — .. —-. ..—

PART NuMWRI 26 EI-L -13

At SUMMARY OF WELD\NO PROCEWIIEI

JOINT MATERIAL
REFERENCE RSFERENCE

A $AE-l O1O
$AC- 1020

B SAE-l O1O
SAE-1020

8. MATERIAL COMPOSITICMJ

Su-tolo .0s 4s

SAE-IOXO *2O .40

.0 S .01

*02 .01

12
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Drawing Number
and Revision Date

RECORD NUMKI?:

PAR? NAME:

PAR? NUMBER

~~p~KDm A
smz!rJ-li-&j

QELDRiGPROCEDUT~. JOINT A

D3747 Nov. 28, 1963

~-lc
~’- ““-”” 4

SKE~CI+ OF JOINT

(SPECIFY WRT No’S, MATERIAL 8 TIiICKNESS , No. Of WELDS ANO WELD IQCATIONS .
INDICATE WELO PqlMCR OR SEALER MATE J?IAL 8 APPLICAtlON IF REOUIREO)

L. JOINT REF.CIlt NGE: A

2. UA?ERIAL RCFERENCE : ‘See obove sketch .

3, PROC~9~0 CONOITION OF MATE ~L4L AT WELOING : Wiped clean
d. MATCRIAL THIGXNE5S: See obove sketch

~. WC LDIUO SCOUENCE TIM4N0 SCMI!OULE ‘

SINGLE IMPULSE
SoUfi EzE TIMf - 10 cyCLf S

WELD TIME - - ZO CVGLCS
So%i%!w=
HEAT YIME -

MoLo Tt~dE-- lo CYCL[S COOL. TIME -

6. WELOINO CURRENT:

7, CLEOTnOOt FOflGC :

NO. OF pULSEg -
flOLO YIL:E -

TRANsFOhMc FI TAP -* 3
Pli ASC SHIFT - 613%
SC: ONOARY CURf4ENY -21,000 AMPS
GAGE PRESSURE - 60 PSI
CYLINOCR AREA - 20 InS.t
APPLIED FORCE - 1200 Lbs.

& EL EC TROOCS : MATERIAL
-— Slzc WELDIHO-FACC !J14APE

UPPER ‘ RWMA CLASSX * ZT5RSC 3- SPHERICAL ltAOIUS
LOWER llVf S4A CLAS51 * 2 Uoas.! .62 OIAMEltfl FLAT

9. WCLDINO MACH, IOCNTIFIGATION ~ILcY S: 2 PIIESS SCn,Ai ,., 9i<3

13
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Draving Number D3747 Nov. 28, 1963
and Revision Date

RECORONUMOERI R-ItJ -~
-—

PART NAME: STORAGE SHELF. .. . .
Q&”&”

PART WJMBER:

(y\ J
268-L-13

F

~ \c;$3

/

PAljT 0 2t10m L-12

\
-%1~~

v

S4C-1010 0.120

$?!.

b J
in. thic~

.,

*2.9~..+5
~$f /’

t

d

PART 0 200-L-10
* SAC 1010, 0.125

.0
3 *-—

in th~clt

Y

Q+

t;

1
4 SPOT-WEL09
EQUALLY SPACCO
ON 1.2 Rta OIu2

SKETCH OF JOINT.— —

( *ECIFY mR~ No s * ~AT~~lAL 8 T~Ic’KNEsS NO OF wELOS, AND VIZLO LOCXf10N9.
INOiCAWE WELD PR}MER OR SEh.LEq. MATERIAL d APPLICATION IF REQuIFKD)

I*

2*
39
49

5,

6.

7*

0.

9.

401MT rtgrEREr#cc: “’e ‘“—— —-

MArc RlaL nEfEuKc : See. . cbove sketch

WOCESWD CONOITION OF AIATEIIIAL n? WELOINO : Wiped clcgn
MATcn14L rMlc KNEss: see obove sketch

SfOUC NCC TIIAINO SCMEOULC:

SINGLE IMPULSE Multiple Impulse

SoWczc TIA\c- SOUEEZE TIME - tO CYCLES
WELO TIME - MEAT TIUE - - t~ CYCLES
HOLO TIME - COOL TIME -- - 5 cYc LEtl’

MO. OF PULSES - b CYGLEQ
HOLO Tlhlc- -to CYGLCO

GVRRCNT: TJiAN5F0RhIfR TAP -a 3.-.
PM4SC SHIFT - 79%
SI?CONDARY CURRENT -24,000 AMPS

ELZCTRODC ~oflcc: OACC Pflcssuf!t -70 Psl
CVLINOER All EA -34 ihs.z
APPLICO FO13CE -2300 Lbs.

ELECT ROOCS: Ma TCRIh L SIZE—.-— YKL OINO PACE stt/l Pg

UPPER”. R W MA CLAS3~ 4h 3 IAORSE .38 mhklotdo FLAT

LowcR: n w k4A CLASs ~ + 3 NOR9E .00 L)l.l LIOtJO FLAT

WELOMO UACM. IOCMTIFICATION : 041LEY G 3 Plt ESn TAO d $41

I

14 —.—— —— —-— .. . .
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I SPECIFICATION ANALYSIS SHEET

This shel %. 1. b. fillrd out by perumml either Governm*nk or cc.nivmcl or, involved m the use cd !ht SP. CIflc. twn in vmrumm+nl nf Pro
duel n f., vlt, m.te u.. by tlw D.psrsmeni of D.[ense Thi. sh..l i. p$ovidrd Ior ob1ainAn6 Aormatlon WI Ih. II- of this .sxcl(katiun whtch wall
In. we th.1 muttable ptoducta .mn ba p.ocuf.d with . minimum ●mounl ml dri. y .nd 81 {he least coal comment% ●nd lhe t.turn of Ibis form will be

●so-cic{ed Fold en line. on ..wv8* sld., .l=DJ* h tern.r, mmd #.nd to p..swtru .CIIV.IY I

SPCCIF’CATION MIL-w-46154(MR), Welding,Resistance,Spot and Projectionfor Fabricating1

IC’T’A”DSTATE--
-Assembliesof Carbon Steel Sheets

ORGANIZATION

I
CONTRACT NO 10LiAN717voF ITEMS Pnocuwo 100LLAR AMOUNT {

s
MATERIAL PROCURED UN06!R A I

UOIRCCT COVERNMEN1 CONTRACT (--Js”mcowTnAcT
1 HAS ANY PAFIT OF THE SPECIFICATION CREATEO PROSLEMS OR REQUIRED INTEIJPBETATION IN PROCUREMENT USEI

A Stvc PARAanAPM NUMBE$I ANO WORD,MG

—
s K1COU+AKPSOA710M9 FOR CO* RCCTINC THE OS! FIC!CNCIES

COMMENTS ON ANY SPES. IF ICA710M REQuIREMENT COMSIOE13ED 700 RIGIO

IS THE SPECIFICATION RESTRICTIVE)

~ VES = NO IF ,.VES,, 1“ WI.IA, WA”,

REMAUKS (At8.ch .ny ~,lln.nl d.w which may & d w. #n tmprc.. tfq th,. .pocltlref ton !! III.,. -. ●ddtf#tm.1 P.SWS, .tt.ch 10 Ic.rm .nd

@.c. both In m .nvolapo addr. -od tO WOP-hU ●C1kIIY)

IBMITTEO BY fPttm.d w {ypsd nbm. ●nd .ctlvllYJ

‘ATE 7
I 1,

~ ) W!%1426 REPLACES NAVSHIPS FORM 46)63, WHICH IS OBSOLETE
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