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TMe specification has been approved b~ the Department ofDefense
for It&3of the Departments of the Arnw, the Navy, and tha Air ~oT08.

1. SCOPE

L1 This specification covers the require-
ments for manual metal-arc welding with
austenitic electrodes of built-up metal struc-
tures, hereinafter designated as weldments,
constructed of face-hardened or homogeneous
armor, or both, in thicknesses 1/8 to 1%
inches, inclusive; and the attachment of
brackets, clips, and other connecting members
to armor by manual metal-arc welding (see
6.1) .

2. APPLICABLE DOCUMENTS

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

SPECIFICATIONS

FEDERAL

QQ-M-151 —Metals; General Spec-
ification for Inspection of.

MILITARY

MIL-R-11468 — Radiographic Inspec-
tion; Soundness Requirements for Arc
and Gas Welds in Steel.

MIL-R-11471 — Radiographic Inspec-
tion of Metals.

MILW-12683 — Welding; Joint ~
sign; Data for.l

MIL-E-13080 — Electrodes; Welding,
Covered, Steel, Austenitic (For Spe-
cial Applications).

STANDARDS

MILITARY

MILSTD-19 —Welding; Symbols for.
MIL-STD-20 — Welding; Nomencla-
ture and Definitions.

MIL-STD-22 —Design of Joints for
Arc- and Gas-welding Processes.’

MIL-STD-129 —Marking for Shipment.
and Storage.

3. REQUIREMENTS

3.1 Material.-The armor and other metals
to be used in weldments under this specifica-
tion shall meet the requirements of the appli-
cable specification listed in the contract or on
drawings.

3.2 Equipment.

3.2.1 Welding equipment.—The contractor
shall demonstrate to the satisfaction of the
inspector that the arc-welding equipment is
1 Axwlicable only to ArrnY md Air Foroe Durchua
2 Ar.plicable only to Navy purchases.
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capable of making satisfactory welds when
operated by a qualified welder using a satis-
factory electrode, Multiple-operator sets shall
be tested while the maximum number of
welders are welding. If, under these condi-
tions, the applicable qualification require-
ments cannot be met, the equipment shall not
be used until the necessary repairs, adjust-
ments, or replacements have” been made.

3.3 Contractor’s recorded procedure for
welding joints.

8.3S Drawhgs for jo%%.-The contractor
shall prepare an isometric or perspective
drawing (or other suitable sketch or draw-
ing) bf the structure, showing the location
of each joint and shall establish the recorded
procedure or procedures for welding joints
required to cover all welding (including re-
pair of welded joints) to be performed under
this specification (see 8,3,4),

3.3.2 Each recorded procedure for welding
joints, except for repair of welded joints,
shall contain a reference to the location of
the joints as shown in the isometric or per-
spective drawing (or other suitable sketch
or drawing), shall include a detailed cross-
section sketch of the joint, shall include the
factors listed in table II, and shall be in ac-
cordance with a form approved by the pro-
curing service involved (see 6A and form B).

3.3.3 Repm”T we.k%ng. — Recorded proc+
dures for repair welding of welded joints
shall include factors 5 to U, as listed in table
II, and in addition shall include the following:

(1) Method used for removal of defect;
i.e., grinding, etc.;

(2) Contour of cavity prior to welding;
i.e., minimum root dimension, in-
cluded angle, etc.; and

(8) Use of backing or spacer strip, in
case of complete removal of weld,
and statement whether packing,
if used, is removed after repair,

3.3.4 Submittal.-Before starting qualifi-
cation of procedures and welders, as required
by paragraphs 3.4 and 3.5, drawings (see
3.3.1) and recorded procedures for welding
joints (see %3.2) shall be submitted on an
approved form to the Government service
having cognizance of the contract (see 6.4
and form B). This form shall be distributed
as follows:

(1) For contracts under Army cogni-
zance:

(a) Two copies to the office having
technical cognizance of the
item being manufactured,

(b) One copy to applicable proving
ground or proof range,

(2) For contracts under Navy cogni-
zance, one copy each to:

(a) Chief, Bureau of Aeronautics,
Navy Department, Washing-
ton 25, D, C. and

(b) Commander, U. S. Naval Prov.
ing Ground, Dahlgren, Va.

(3) For contracts under Air Force
cognizance:

(a) Two copies to Wright-Patterson
Air Force Base, Dayton,
Ohio,

(b) One COPYto applicable proving
ground or proof range.

Final approval of this welding procedure
shall be based upon the acceptance of testi
weld specimens submitted and tested in ac-
cordance with 4.2.1.

3.4 Procedure qualification.

3.4.1 Quulijication.-Each procedure to be
used, except for repair of welded joints, shall
be qualified in accordance with paragraph
4.2,1,

2
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3.4.2 Requalification.-When any factor of
the recorded procedures for joints is changed,
procedure requalification shall be required as
indicated in table II.

3.5 Welder qualification.

3.5.1 Qualification.-Each welder shall be
qualified in accordance with the require-
ments of 4.2.2.

3.5.2 Requalification.-When any factor of
the recorded procedure for welding joints is
changed, welder requalification shall be re-
quired as indicated in table 11.

3.6 Limiting conditions.

3.6.1 Soundness.—All components shall be
free of cracks and injurious buckles.

3.6.2 Temperature limits.—Post heat for
relief of welding stresses shall not exceed the
temperature of final draw to which the plate
has been subjected, The welding of armor
plate at a temperature below 60° F. shall not
be permitted.

3.7 Welds.

3.7.1 Uniformity.—VVeMs shall be reason-
ably smooth and of uniform size.

3.7.2 Cleanliness.—Each layer or pass of a
weld shall be cleaned to sound metal before
additional passes are made. When cracks
develop in any pass, they shall be removed
before welding is continued. Before final in-
spection, all weldments shall be thoroughly
cleaned by grit blasting or other method
approved by the inspector. Cleaning shall be
thorough on the weld and the area immedi-
ately adjacent thereto and shall be of such
quality as to enable the detection of cracks
or other defects, When joints are welded
from both sides of the armor and complete
fusion is required (see 3.7.3), the root pass
shall be chipped, machined, or ground to
sound metal before the opposite side of the
joint is welded.

MIIrW-41B

3.7.3 Comple@+ss of fusion.-Except as
may be indicated by drawings and para-
graph, 3.12.2, there shall be complete fusion
between the weld. metal and the base metal
throughout the joint.

3.7.4 Edge preparation.-Edge preparation
shall be done by machining or grinding, un-
less otherwise specified (see %10.3).

3.8 Marking for identification.

3.8.1 Identification .—AU weMments shall
be marked for identification in such a manner
that the identity of the welder will not be lost
during any subsequent heat-treatment or
machining. Such marking shall be done in a
manner that will not impair the properties
of the weldment.

3.8.2 Approval. — Identification marking
shall be approved by the inspector,

3.8.3 Permission for removal.—Removal of
identification marking from the weldment
without the permission of the inspector shall
be cause for rejection.

3.9 Interchangeability.-All parts Ml be
within the dimensions and tolerances speci-
fied on the applicable drawings, in order to
insure interchangeability of like components
to be assembled in the structure.

3.10 Fabrication.

3.10.1 Attachments.—Brackets, clips, and
all other connecting members shall be attach-
ed by welding to the soft side only of face-
hardened armor.

3.10,2 Preheating, — Preheating shall not
be permitted in excess of the temperature of
boiling water for face-hardened armor in the
finished hardened condition, or in excess of
300° F. less than the draw temperature for
homogeneous armor when welded after heat
treatment.

3.10.3 Flume cutting. — When specifically
approved by the procuring service, flame cut-
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ting may be permitted ~~ homogeneous
armor. Flame cutting on face-hardened
armor shall be permitted only where, final
edge finish is done by machining or grinding.
Sufficient machining or grinding should be
done to clean up the surface.

3.11 Reinforcement.-The thickness of all
reinforcements on butt and bevel joints shall
be not more than ~z inch except as may be
shown on the applicable drawing for each
weldment.

3.12 Weld defects.

3.~2.l Rejectable defects.—The following
defects shall be cause for rejection:

(1) Cracks in weld metal or heat-
affected zone of the armor;

(2) Excessive undercuts alongside weld;
(8) Insufficient penetration of the joint;
(4) Incomplete fusion of weld metal,

armor, and attachment material;
or

(5) Ex~essive porosity and inclusions.

3.12.2 Stundard8 for acceptance (Tad~o-
graphic), — Unless otherwise specified, in
radiographic inspection of pro@ction weld-
ments, the standards for acceptability shall
be Specification MIL&l1468, standard III
(see 4.1.1.3 and 4.1.3.2).

3.13 Weld repair&-All unacceptable weld
defects shall be removed and the defective —

area shall be repaired unless, in the opinion
of the inspector, the defects are such as to
warrant scrapping the weldment.

3.14 Root opening. — When groove welds
are used the root opening shall be not less
than that used in the procedure qualification
test plates nor shall exceed that used in the
procedure qualification test plates by more
than ~ ~ inch.

3.15 Applicable test requirements.

3.15.1 Ballistic requirenwnts.-Tesbweld
specimens made by the manufacturer in ac-
cordance with figure 1 for welding proce-
dure qualification shall be capable of with-
standing ballistic shock test as prescribed in
4.2.1.6.

3.15.2 Shear test-weld requirements. — In
qualification for welding procedure the con-
tractor shall show in accordance with figure
2 that by using his procedure the specimen
will pass the minimum requirements of
table I.

..
TASLEI. Minimum shear strength of fillat wekb

Cllpthlckmss
I
Breaking I Clip tbicknew

I

Brenkina
load load

I 1 1

Inch Pound@ Inch Pounti

%32.. ..-. --... . . . . . . . . . . . . . . 12,000 %6------------------- 40!000
%-------------------------16,000 96....................... 48,000
y16._.................... 24,000 l%. . ..................... 66,000
Y&......................... 32,000 %....................... 66,000

TABLEH. Factore in the vecorded procedure for welding joints and changes which
Tequire procedure requalification and welder requalification

1

Fmotars lnoluded in recorded When factor JOahansed, a recordsd rmocedur,
for weldina joints droll be revised and

Welder -hall be requalified,
mrucedure for welding jointo proaedure requdifhd, an indicated an indicated

1

1. Composition of armor or Yes; when a change in composition autside of No.
attachment materials. the steel producer’s declared chemicalrange

is made, unless a specificwaiver is granted
by the chief of the procuring serviceinvolved.

4 .
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~ABLE 11. Facmrs in the recorded procedure for we&%tg joints and changes which
require ,procedure requuli,tiation a~tdwelder requalijtcation— (Continued )

Fsctors included in recorded
proeedurc for welding joints

2a. Thicknesses of armo~
for each joint type.

Zb Thicknesses of attach-
ment materials.

3

4.

5.

6.

‘i.

8.

Dimensions of root open
ing, root face, rmd in.
eluded angle for each
joint type. Each di.
mension shall have a
tolerance specified.

Backing or spacer strip
if used.

Source of power, a.c. or
d.c., and polarity if
d.c. is used.

Spatter compound if
used on scarfed edges.

Electrode; grade, type,
and class or brand if
not qualified under
MIL-E-13080 .

Electrode; sizes for all
passes. (For roobpass
diameter or diame@rs
of electrodes to be
used for various root
dimensions from mini-
mum to maximum. )

When factor is cbanmd, a recorded rmocedure
for weldios joints rhll ba revieed and
procedure rcqunlified. M indlcsted

Yes; when the maximum thic.knes~ for joint
type is increased or decreased beyond thick-
ness represented by the procedure qualifica-
tion plate tested to represent that joint tree.
(See 4.2.1.1.)

Yes; for changes in thickness exceeding %-inch
from thickness qualified.

~“es; when established limits are increased or
decreased, i.e., basic dimensions plus toleranee.

Yes; when backing or spacer strip is added or
removed; or basic type of material of back-
ing or spacer strip is changed.

l.es ...............................................................................

Yes

Yes
ilc

when spatter compound is added .................

when the brand used for procedure quali-
tion has been aualified but does not meet

the requirements “of Specification I’dIL-E-
13080, substitution of any other brand will
require requalification of procedure. However,
when the brand used for procedure qualifica-
tion has met the requirements of Specification
MIL-E-13080 for a specific grade, type or
class and provider! that all other factors
remain the same, any other brand which has
met the requirements of Specification MIL
E-13080 for the same grade and type and
claas may be substituted without requali-
fication of procedure.

Yes; when (for groove welds) the actual width
of groove at which any given size of electrode
is used is decreased; or (for fillet welds)
when the diameter used at any given distance
from the root of the weld is increased.

Welder sbsll be requalfned,
es indlcsted

Yes. {See 4.2.2. )

No.

Yes; when root opening o?
included angle is de-
creased or roo~face di-
mension is increased.

Yes; when backing or spacer
strip is removed.

Yes; when change is made
from a.c. to d.c. or when
polarity is changed.

No.

No,

Yes ; when (for groove
welds ) the actual width of
groove at which any giveTI
size of electrode is used is
decreased; or (for fillet)
welds ) when the diameter
used at any given distance
from the root of the weld
is increased.
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TASLEII. p~tira in the recorded procedure for welding joints and changes which
require procedure requalification and welder requalification— (Continued )

Factors included in recmded
prucedure for welding joints

9. Welding current and arc
voltage range for all
passes (see 6.3).

10. Position in which weld-
ing will be performed,

11. Preheat temperature
range (see 3.6.2 and
S.1O.2),

12, Location and approxi-
mate number of passes.

13. Method of preparing
root of joint before
welding second aide.

When factor in changed, a recorded procedure
for waldlng joints shall be revised and
procedure requalified, as jndlcstcd

Yes; when the limits established in the welding
procedure specification are exceeded.

Yes...............................................................................

Yea; when range is changed ..................................

Yes; in case of change from beading to weav-
ing, or annealing to nonannealing beads, or
vice versa.

Yes...........................................................................

WeJdor shall be r.muslitkd,
us lndlcated

No,

Yes. ( See 4.2.2.4, )

No.

Yes; in case of change from
beading to weaving only.

No.

4. QUALITY ASSURANCE PROVISIONS

4.1 Inspection.

4.1.1 Place of inspection.

4.1.1,1 I?wpection and tests. — Inspection
and tests, except ballistic tests, shall be made
at the manufacturer’s plant, unless otherwise
specified (see 4.1.1.2 and 4.1.1.3).

4. I.I.2 Ballistics tests.—Ballistic tests shall
be made, when the contract is under Army or
Air Force cognizance, at a proof range
selected by the Chief of Ordnance, and when
under Navy cognizance at the Naval Proving
Ground, Dahlgren, Va.

4.1.2 Visual impeotion.—All welds sha]] be
visually inspected for compliance with this
specification.

4.1.3 Detail inspection.

4S.3.1 Sampling. — Not less than 1 nor
more than 5 percent of weldments from each

6

plant’s production shall be selected by the
inspector for detailed inspection by radiog-
raphy unless otherwise authorized by the
procuring service.

4.1.3.2 Radiographic inspection. — Weld-
menta so selected for detail inspection shall
be subjected to raidographic inspection. The
location and number of exposures shall be as
directed by the procuring service. The num-
ber of radiographs per day shall not exceed
that required by the contract except when
the contractor chooses to make additional
radiographs at no expense to the Govern-
ment in order to demonstrate acceptability
of questionable weldments. Unless otherwise
specified, the radiographic procedure used
shall comply with SpecificationcMIL-R-11471
and the radiographic equipment shall per-
form in accordance with Specification MIL-
R-1147L

4.1.3.3 Check on welders.-When examina-
tion of a welder’s production reveals unsatis-
factory weld quality, additional production
weldments from that welder, as deemed neces-

-
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sary by the inspector to assure satisfactory
welcl quality. shall be taken for examination
at no cost to the Government. .4dditional in-
spection samples shall be kept to a minimum,
compatible with assurance of satisfactory
weld quality.

4.1,4 Inspection after repair.—.4ll weld-
ments requiring repair after inspection shall
be reinspected after repairs have been com-
pleted and approved by the inspector before
rehxase for further processing (see 4.2.1.5).

4.2 Qualification tests.—The recorded pro-
cedure for welding joints shall be submitted
through the inspector to the agencies desig-
nated in paragraph 3.3.4 before starting
qualification of procedure or welders (see
3.3.1).

4,2.1 Qualification of melding procedure.

4.2.1.1 Test wel.dments (qua?i$cotion for
complete coverage) .—A qualification test for
complete coverage of the welding procedure
to be used for the manufacture of weld-
ments shall consist in making and ba]]isti-
cally testing a welded test plate as shown on
figure 1, and in making and physically testing
two filled-weld specimens in accordance with
figure 2, for the minimum and the maximum
thicknesses being manufactured at each
plant. When welded joints involving two
thicknesses of armor or two classes of armor
are used in the manufacture of weldments,
each test plate of the class shown in figure
1 shall be constructed, with the center panel
consisting of that armor of the higher bal-
listic shock requirements.

Face-hardened armor shall have its soft
side marked “soft”, in white letters at least
l-inch high. The interpass temperature dur-
ilyg welding of the test plate shall not exceed
the preheat temperature, if any, by more than
100”F, The interpass temperature of the base
metal shall be measured immediately before
deposition of each bead at a point lying ap-
proximately at the intersection of a line 172
inches from and parallel to the centerline of

each joint and a line perpendicular to and
through the midpoint of the length of the
joint. When both types of fabrication are not
being performed, qualification for limited
coverage shall be permitted in accordance
with the requirements of 4.2.1.2,

4.2.1.2 Test wekirnents (qualification for
limited coverage). — Procedure qualification
shall be permitted under the following con-
ditions (see 4.2.1.1) :

(a) When attachments only are being
welded ta armor plate (see fiare
2) ; or

(b) When armor to armor only is being
welded (see figure 1).

4.2.1.3 Position for welding. — Procedure
qualification test plates shall be welded with
the same procedure and in the same positions
as will be used in production welding. All
positions used in production welding shall be
used in the preparation of the qualification
test plates. (See Standard MIL-STD-20 for
“position” definition. )

4.2.1.4 Data form .—Data shall be furnished
with each qualification test plate as prescribed
on form A or on a form approved by the
procuring service (see 6.2 and form A).
This form shall be sent in single copy to the
Army Proving Ground accompanying the
test-weld specimen for Army or Air Force
contracts, and to the Naval Proving Ground,
Dahlgren, Vs., for Naval contracts. In addi-
tion one copy each shall be sent to the Bureau
of Aeronautics when under Naval contract.

4.2.1.5 Inspection for defects.—Welds for
procedure qualification tests shall be visually
and radiographically inspected for defects.
To be acceptable, they shall meet the require-
ments specified in Section 3 except that the
standards for acceptability on radiographic
examination shall be Specification MIL-R-
11468, standard II. No weld repair exceeding
4 inches shall be made on procedure quali-
fication test plates after initial radiographic

7
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inspection, The same area shall not be re-
paired more than once. All weld repairs shall
be radiographed.

4.2.1.6 Ballistic tests.—The qualification
test plate of figure 1 shall be subjected In
ballistic shock tests involving high-explosive
or nonpenetrating projectiles in general
agreement with the requirements of the
specification under which the armor is pro-
cured, The method of support, impact loca-
tion, number of impacts, and requirements
for acceptability shall be as directed by the
Chief of Ordnance in the case of contracts
under the cognizance of the Army or Air
Force or, by the Bureau concerned in the case
of contracts under the cognizance of the
Navy.

4.2.1.7 Shear test for clips. — TWO fillet-
weld specimens in accordance with figure 2
shall be subjected to tension tests for the
purpose of determining the shear strength
of the welds (see 8.15.4),

4.2.1.8 Retest.—Failure of any test speci-
men to meet the ballistic, radiographic, or
physical requirements shall be cause for re-
jection of the procedure represented, subject
to retest at the option of the contractor. For
retest, twice the number of required test
plates shall be submitted, all of which shall
pass the visual and radiographic require-
ments and the ballistic or physical tests, as
applicable, Failure of any retest. plate shall
be cause for rejection of the welding proce-
dure used. No weldments rejected by one cie-
partment or agency shall be submitted to
another department or agency for acceptance.

4.2.2 Qualification of welders.

4.2.2.1 Proof of qualificatwn.-Each welder
shall be qualified by the contractor as speci-
fied in 4.2.2.2. The contractor shall prove to
the inspector by the submission of properly
identified radiographs or other evidence that
each welder has been so qualified. When re-
quired by the inspector, the qualification test
shall be performed in his presence,

8

4.22.2 Method of qudificatwn for complete
coverage.—To qualify, each welder shall pre-
pare test plates using the same material that
he will use in production welding, Test plates
shall consist of the following for qualification
for complete coverage (for qualification for
limited coverage, see 4.2.2.8).

(a) One plats made by joining with a
butt weld two pieces each at least
4 inches by 12 inches by ~~-inch
where maximum thickness being
welded is not over fj/8-inch (fig.
3), When maximum thickness be-
ing welded is greater than 5/g-
inch, the thickness of the two
pieces shall be l-inch (fig. 4), and

(b) One test-weld specimen at least 8
inches by 12 inches on the base
and 4 inches by 12 inches on the
leg made in accordance with fig-
ure 5 when maximum thickness
being welded is not over ~-inch,
and in accordance with figure 6
when maximum thickness being
welded is greater than b/8-inch.

4.2.2.3 Welder qualification for limited
coverage shall be permitted when the foHow-
ing conditions exist (see 4.2.2.2) :

(a) When attachments only are being
welded to armor plate not exceed-
ing ~8-inch thickness (fig, 5) ; or

(b) When attachments only are being
welded to armor plate exceeding
G/g-inch thickness (fig, 6) ; or

(c) When the maximum thickness of
armor to armor being welded does
not exceed ~8-inch (fig. 3) ; or

(d) ‘-”’ “’ “ ““ ‘ -

4.2.2.4
ally and
fects. To

wnen me maximum tmclmess 01
armor to armor being wdlded ex-
ceeds s/8-inch (fig. 4).

Inspectwn .—The weld shall be visu-
radiographicdy inspected for de-
be acceptable, the welds shall meet
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!“;.-:~~~~i~Ci.ieIl;~ cf Section 3, excepl thai the
;-andards fop acce@bility on radiographic
examination shall be Specification MIhR-
11468, standard 1. Qualification by welders
for positions indicated in left-hand co] umn
01 table 111 shal; qi!~:ify them for positions
ShOWl O~)p””JS;te ;I’I I@~-h~”fl~ COIUml?.

..——— —
Test passed for Qualified for

.——. — .
I

Flat pOSitIOtL . . . . .. .. . . . . . ..i Pia!, pos~tion.
horkonta! p,(.:::!i.. ( ..! l%t a.):: n,)rwntal positions.
Vertical positim ....... .. I Flat ar(i vertical positions.
Overhead position ....... Flat, n.~rizontal, and over-

head positions,
I

5. PREI}AR.A’I’?ON”FOR DELIVERY

5.1 Shipment--- (See 6.5.)

5.1.1 Jlark[:l$ .—Shipments shall be marked
with the class ot’ a~mor, plate number, and
name of contractor. Any interior packages
,nnd exteril )- si~~pping containers used shall
be marked in accordance with Standard
MIL-STD-L29.

6. NO’IYW

6.1 Inten&xl v~e.--This specification is in-
tended for UW ii] v:eld i,ly of zdrcraft armor
structures prijicipa’!ly; however it may be
used to weld other structures when 2rmor is
being suppli!~~ w]der Specifications JAN-A-
25601: JAN- +- W4.

60~ For~l A.—Army Ordnance F,:rm SIP-
13 may be substituted for form A. It is avail-
able to all procuring services and contractors
and may he ~btainrcl from any Army Ord-
nance District OflYce.

6.3 Current vdues.-jt is slggested that in
order to cbtain. arcurate measurements of
wekling current, a tong-type tesier should be
used. The voltmeter should be placed as close

to the electrode as practicable. The current
variations for electrode sizes are suggested
as follows:

Tokvame, phta 07 mtiu$
Electrode atzc (inch): (percent)

6.4 Illustration of recorded procedures for
welding joints.

6.4.1 Foreword.

6.4.1.1 Approved fo~m.—Under the provi-
sions of this specification, a contractor must
establish the recorded procedure or proce-
dures for welding joints required to cover all
welding to be performed under this specifica-
tion, and submit those recorded procedureri
for welding joints through the Government
inspector to the Government service (Army,
Navy, or Air Force) having cognizance of
the contract (see 3.3.4). Since it is required
that the recorded procedures for welding
joints be submitted on an approved form,
the foliowing material has been prepared to
illustrate an approved form for submitting
recorded procedures for welding joints (see
form B as illustrated herein. )

6.4.1.2 Optional forms.—It is emphasized
that the forms and arrangements shown
herein represent suggestions only. Other
forms or variations of these forms will be
acceptable; provided they contain all the
required information and provided the in-
formation is conveyed in a readily under-
standable manner.

6.4.1.3 Fictitious material in form 5’.—
The question is likely to arise: How much of
the material shown herein is the contractor
at liberty to adopt? He may adopt any of the
formats illustrated, i.e., the formats for the
tables shown on sheets 3 to 5 and the format
for recorded procedures for welding joints

9
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as illustrated on sheets 6 to 14. However, he
will not be able to adopt the data shown
thereon as they are purely fictitious and in-
tended simply to illustrate how they should
be filled in,

6.4.2 Ezphznatory notes.— (See form B.)

6.4.2.1 Sheets 1 and 2. — Although para-
graph 3.3.1 of this specification requires the
preparation of an isometric or perspective
drawing or a suitable sketch of the structure
showing the location of each welded joint, it
is realized the fulfdment of this requirement
is not always possible for welded structures
as encountered in aircraft construction. Con-
sequently, there are shown illustrations of
typical joints that may be used in the weld-
ing of aircraft armor. The submission of a
cross-section of the welded joint that it is
proposed to use will be considered as meeting
this requirement.

6.4.2.2 Sheet 3.—A summary of the type
illustrated on this sheet, although not re-
quired by the specification, is nevertheless
almost indispensabl.k It provides in one place
a complete picture of the different joints in-
volved, the classes of armor in each joint, and
the exact status of procedure qualification.
This summary serves the following purposes:

(a) It indicates, for each joint in the
structure, the joint type as de-
fined in Specification MIL-W.
12683, and illustrated on sheets
1 and 2. (Qualification of the
welding procedures is based on
these joint types. )

(b) It provides an index of the recorded
procedures for welding each joint.

(c) It indicates the kind of armor and
clip attachment material in each
joint.

(d) It simplifies the problem of deter-
mining the minimum number of
ballistic test plates required to

qualify a]] welding of the armor
being installed in the airplane.

.

-
(e) It provides space for recording the

results of procedure qualification
tests.

(f) It indicates whether a given pro-
cedure has been qualifiecl, whether
it has been qualified in more than
one welding position, and pro-
vides supporting evidence by
stating exactly what test plates
effected the qualification.

6.4.2.3 Sheet 9, general remarks.—The fol-
lowing paragraphs 6.4.2.3.1 to 6.4.2.3.4, in-
clusive, cover general remarks concerning the
table on sheet 3 and illustrate some of the
provisions of the specification relating to the
qualification of welding procedures.

6.4.2.3.1 Welding, positions.-Two ballistic
test plates as shown in figure 1 are required
for each welding position, one for the maxi-
mum plate thickness and one for the mini-
mum requirements of table I (see 3.15.4 and
types A, B, C, D, E, and F (see 4.2.1,1 and
4.2.1.2.1) .

6.4.2.3,2 Plate t,hickness.-When the thick-
ness of attachment materials is less than
three-fourths that of the armor, it will be
necessary for the contractor to demonstrate
in accordance with figure 2 that by using his
procedure the weldments will pass the mini-
mum requirements of Table I (see 3.15.4 and
4.2.1. 1), The number of test plates necessary
to qualify will be dependent upon the thick-
ness of armor and clip attachments involved.
When one thickness of armor only is used,
one test plate will be sufficient provided the
thickness of all clip attachments being welded
do not vary more than ~8 inch between the
minimum and maximum. When the thick-
nesses of the clip attachments vary by more
than 1A inch two test plates are required, one
each for the minimum and maximum thicl{-
nesses involved. When more than one
thickness of armor is involved, the number
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MIIFW4113

ti.-i.2.3.3 Chzsscs of c(mzo?’.–- When two
classes of armor (face-hardmwd and homo-
geneous) are involved in joints A to F, in-
clusive, each ballistic test plate of the design
shown in figure 1 will be prepared using
one class of armor for the center portion
and the other class ior the two outside por-
tions. Under these circums+=nces, it is re-
quired that the armor used in the outside
portions of the ballistic test plate be that
class possessing the lower shock test require-
ment for acceptance.

6.4.2.3.4 Selection of thickness. — When
armor of two thicknesses are involved in
joints A to F inclusive, each ballistic test
plate of the design shown in figure 1 will be
prepared using the thicker plate for the
center portion and the thinr~er plate for the
two outside portions.

6.4.2.4 Sheet 4.-–Space is provicled in the
last column of table II (Sheet: 4) for record-
ing the draw temperature employed by the
armor manufacturer in heat-treating the
armor. It is desirable that this information
be available for ready reference since the
specification prescribes that “preheating for
homogeneous armor shall not be done above
a temperature 300° F. below the draw tenl-
perature used in the heat treatment of the
plate” a~d for face-hardened armor in the
finished hardened condition, “preheating
shall not be done above the temperature of
boiling water.”

6.4.2.5 Sheet 5.

6.4.2.5.1 Tables A and B.—It will be noted
that the summary of electrodes has been
broken down into two tables, table A for
those electrodes ~vhicli conform with Specifi-
cation MIL-1+13080 and ti.ule B for those
electrodes wh~ch do not conform with those

specifications. Table A does not include the
type of covering or chemical composition
range, as these factors are controlled by the
grade, type and class designations.

6.4.2.:;.2 Table C.—This table sets forth the
ranges of ciwrent and voltage to be used with
each size of electrode. This tabulation sim-
plifies the welding procedure analyses (see
sheet 5, for example) by making it possible
to refer to the table rather than state the
current and voltage range for each pass. (See
factor No. 7 of table 11.)

6.4.2.5.3 Cuwent ~anges. — The current
ranges given in table C correspond to the
suggested tolerances stated in the specifica-
tion (see 6,3).

6.4.2,6 Sheet 6.—This form represents aB
attempt to devise the simplest possible form
for recording a procedure for welding joints
for complete coverage. It will be noted that
all of the factors listed in table II of the
specification have been included (see 3.3.2).

6.4.2.7 Options on electrodes.—lf the con-
tractor so desires, he may in his recorded
procedure for welding joints designate only
two electrodes such as B and C, whereas elec-
trode F could also be used under the provi-
sions of this specification without requalifi-
cation of the procedure since it is also of the
same grade, type, and class. This point is
brought out to illustrate the principle that a
contractor may wish to restrict a given
procedure to limitations within a narrower
range khan that prescribed by the specifica-
tion.

6.4.2.8 Shed 7.—It will be noted that the
sketch of the joint designates the thickness
of armor for each part. This should be done
whenever a given joint involves more than
one thickness of armor.

6.4,2.9 Sleet (),-Itwill be noted that the
sketch of the joint designate~ the kind of
armor for each part. This should be done

11
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whenever a given joint involves more than
one class of armor,

6.4.2.10 Sheets 13 and 1. L—When a given
joint is welded in two or more positions, it
may be desired as here illustrated to desig-
nate the different procedures by letter sub-
scripts, such as 8,, 8,, 80, etc. Separate
recorded welding procedure and separate
qualifications are required for each welding
position even though the joint is the same
type. (See factor 10, table II.)

6.4,~,~~ o~e~tati~n of sket~h.—wben re-
corded welding procedures relate to the same
joint but differ with respect to the position of
welding, it is desirable to orient the sketch
under “Location and sequence of passes” in
such away as to convey the idea of the welding
position. Thus it can be readily seen that
sheets 13 and 14 cover the flat and horizontal
positions, respectively. Similar treatment
will readily identify the overhead position,
and a different orientation can be selected
as a conventional way of representing the
vertical position.

6.4.3 Steps in establishing recorded proce-
dures for welding joints and qualifying weld-
ing procedures.

6.4.3S Step 1 ,—When practical, make an
isometric or persepctive drawing of the com-
plete structure or subassembly, showing
locations of welded joints, (Example: An
isometric or prospective drawing or other
approved sketch of a welded pilot’s seat
back, )

6.4.3.2 Step 2 .—Make a chart assigning a
recorded welding procedure number to each
joint and providing spaces for indicating the
status of procedure qualification (illustrated
on sheet 3).

6.4.3.3 Step 3’.-Make
pertinent data for each
clip attachment material
structure (illustrated on

12

charts showing the
kind of armor and
incorporated in the
sheet 4).

6.4.3.4 Step 4.—Make charts showing the
pertinent data for each brand of electrode to
be used in fabricating the structure and
showing the ranges of current and voltage to
be used with each size of electrode (illus-
trated on sheet 5).

6.4.3.5 Step 5 .—Prepare a recorded proce-
dure for welding each joint, including all of
the factors listed in table 11 of this specifi-
cation (illustrated on sheets 6 to 14, inClu-
sive).

6.4.3.6 Step 6.

6.4.3.6.1 Title for Army purchase. — For
contracts under cognizance of the Army, sub-
mit in quadruplicate copies of all the material
described in steps 1 to 5 above, including the
uncompleted chart described in step 2, Two
copies are to be forwarded through the
Government inspector to the Office having
technical cognizance of the item being manu-
factured.

6.4.3.6.2 For Navv purchase. — For con-
tracts under cognizance of’ the Navy Depart-
ment submit in triplicate copies of all ma-
terial, one copY to be forwarded through the
Naval inspector to each of the following:

(a) Chief, Bureau of Aeronautics, De-
partment of the Xavy, Washing-
ton 25, D.C.

(b) Commander, U. S. Naval Proving
Ground, Dahlgren, I’a.

6.4.3.6.3 For Air Force pwchase. — For
contracts under cognizance of the Air Force,
submit in quaclrup]icate copies of all the ma-
terial described in steps 1 to 5 above, includ-
ing the uncompleted chart described in step
2. Two copies are to be forwarded through
the Air Force inspector to Wrighf-Patterson
Air Force Base, Dayton, Ohio.

6.4.3.7 Step Y,—Determine, by’ref erence to
4.2.1, the minimum number of ballistic test
plates required to qualify all of the welding

—-
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pi’.; ‘d[.[k:: Lb iI(’ :i.W oil t~l~ SLYUCtUrC (ill US- to assure identification only during periods
tntcd by the LeSt plate numbers shown in the covering manufacture up to acceptance of
table on sheet S ~. vehicles under a given contract.

6.4.3.8 StJv $.–-’7onduct the required pro-
c(~~i:lre qtiali;;r:l:lf~n tu:~s as specified in 4.2.1.

6.4.3.10 SIC+’)10.—Aw-ait u~tificatiori from
the :ognizanl aLwmcy that ail welding pro-
ceclu res have been qualified before proceeding
with the construction of the welded struc-
tures.

6.5 Identiiiratim~.-Test plates and sample
specime]is, noted in 5.1, are fo~ use only in
establkliing procedures and manufacturing
hwhnlques. Hence precautions are necessary

Patent uoticc.—When Government drawings, speci-
fications, or other data are used for any purpose
other than in connection with a definitely related
Government procurement operation, the United
States Government thereby incurs no responsibility
nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in
any way supplied the said drawings, specifications,
or other data is not to be regarded by implication or
otherwise as in any manner licensing the holder or
any other person or corporation, or conveying any
rights or permission to manufacture, use, or sell any
patented invention that may in any way be related
thereto.

Custodians:
Army4rdnance Corps
Navy —13ureau of Aeronautics
AirForce

Otlier interest:
Army—?!
Navy--Or.
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Rf?-3II

+

3” TRa.

12/, ,

— —

36?,

FIGURE l. —Ballistic shock test-weld specimen,

.loint {!esign shall be minimum included angle, miniinum root opening, and maximum
root fwe [orwch fabricator’s welding procedure Ior each class and thickness of plate Submitted
for qualiflc+ition test,
“Principal direetlon of rolling” means that direction of roiling during which the greatest

reduction occurred.
PROCEL)L-KE QL’ALJFICAT’IOX TEST (BUTT’ JVELD)

14
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I’M dimension
apparatus.

ARMOR

L.* 3“-

may be reduced back from end suff!oi~lntly to fit Jows of available

FIGL’RE 2.—Shear test-weld spccimrn.

“Low-carbon steel plates may be welded to armor to facilitate shear testing.

tf%t

PROCEDURE QUALIFICATION TEST (FILLET JvELD)
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.

MINIMUM lNCLUtXO ANGLE

rJ-

SPEGIFIED IN
ww!w?.

R’S WELOW4G

k t
<-j+ V8 MIN.

+
MA%IMUM ROOT FACE ‘
SPEGIFIED IN CONTRA-
WELDING PROGEDUREo

(

MINIMUM ROOT OPENING SPECIFIED
IN CONTRACTOf& WELDING PROCEDUREo

FIGURE 3,-Test-weldspec~en (buttjo~t) (~+~ch Orlegs),

I MINIMUMINCLUDED

MAXtMUMROOT FACE
SPECIFIED IN CONTRAGTQR%
WELDING PROCEDURE.

+~~ p&5#KJs

~&!m ~$tl#,:M ROOT

1?4CO RACTOR%
WELDING PROCEDURE~
h3L7RE 4,-Test=weld specimen (butt joint) (greater than %Qiuch).

WELD ER QUALIFICATION TEST (BUTT WE?,Y~)
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Q 25°

Jr ;“ +

I

.., “
\

A l --
LE-

O .$ ’

–Test-weld specimen (T-joint) (j$-inch or less) A= ~e-iIiCh minimum

--

K
,0.375”

& f.d-
‘A

FIOVRE ti. ‘1’~+1-Ivt’hi s[~iicirlwn (T-joint) (greater than %-inch).

WE%DER Q[”.+LIFIC.+”~lOX ‘rEST (DOUBLE= FI~LET ~f”ELD)
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FORM “A” P-4RT 1
WELDED .4RMOR DATA

Date. . . . . . . . . . . . . . . . . . . . . . . . . Submitted
Plate Xo, . . . . . . . . ..~-. .’-. ~__~.”. . . . . . . . . . -. Address...

SHEET of SHEETS

Report No.. . .
by . . . . . . . . . . . . . . . . -. . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . ------ . . . .

Cla&., --. .-. -.. - Al. . . -------- . . . . . . . . . . . . . Contract No... . . . . . . . . . . . . . . . . . . . . . .
Thickness . . . . . . . . . . . . . . .
Specdflcation. . . . . . . . . . ..1:: “ “:l_.- ‘-
Material concerned ------------- . . . . . . . . . . . ..-. . . . . . . . . . . . .
~f;~c~ by.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . of: . . . . ::::::::::::: -----------------------

. . . . . . . . . . . . . ... . . --------- -------- --
On a dimensioned sketch of the groove and wekiment (1) indicate the deposit sequence—

(2)”additional sketch of spacer strip or back-up.

W’ELDISG DATA

PIate preparation, flame cutting, flame softening, grinding, machining, position of plate
during welding . . . . . . . . . . . . . . . . . . . . . . . . --- ----------- . . . . . . . . . . . . . . . . . . . . . . ----------- -

Polarity -Str. or Rev.; a. c. or d. c.
l’~e’~;~lding time. -.. - . . . . ..- . . ---- . . . . . . . . . Total chipping or grinding time- -.--- . . . . . .

.. ----- .. . . . . . . . . . . . . . . . . . . . -------- --- Posthqt- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Peening -------------------------------------- ?3uttermg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tem~mture ofplate attime of welding -------------------------- . . -----------------------

I I I i I I

Pass

; ,. .:-:::
3
4 .: :;:.:::
,) . . . . . . .
(i , . -----

L -“::.::.::
9 . ..-.
10 ::::..-..
11 . ...-’.
12 ,,, . . .
13: . . . . . . .. .
14.. . . . . .
15 . .
16

1 1l’! Speed Interpass temper-

%#F ;;% I$& 1 ‘“’ts ‘%’” ,C%r ‘~;t , 3tures
ute

~

1A BC
—— . —— i ,— _—“———

. . . . . . . . . . . . . . ----- . . . . . . . . . -- . . ..- . . ..- ----- ------ - ------ .. ---- ..-.
~-::::... -------- ~-------- ------ ------- ------ ------------------- ------ ----

. . . . . . . . . . . . . . . . . ..!.. ------ . ..-. ------. . . . . . . . . . . -- . . . . . . ------ ,-----

. . . . . . -

. ..-. .

. . ..-.

. . . .
.

. . .

. . . . . .

. . . . . -.

. . . ..-.
. . . . .

. . . . . . . l---. -,:--.+.. --

. . . . ------ --- . . . .
,.-.. . ~. . . . ..~. ...:.. . . . . --

. . . . . . - l . --- ..!------ 1--
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FORM “’.+” @071 d i) P.\RT 2 SHEET Of SHEET8
\YELDED .4 R310R D A T A

Report >-0. . . . . . .
—.— ...— —

C’hemical composition {percent) 1 Har#M~ –

I_–_.——. ————— ———————
r

—— —————
Elements . . . . . . . . . . . . c xln~siisi P Cr Xii Mo YICu Front Back
———-—— . ——, — ,—, — —— — —. —- —- —.

1
Plate Do . .. . . . -------- -... -... -.: . ..+... ~-... ‘i ,... J.... . . . ..-1 -------- ,.-.. -..
Plate So... ---------- -... -- . . . . ---- -... ---- . ...!.... . . . . . .

. . . . . . . . .

Spacer strip ---------- ---- ..--.. . . . . . ...!
,.-. ,

::::::1::::::::1 ::::::::
Clip metal . . . . . . . . . . . ---- . . . . . . --- ---1:-:: ----] ---- . . . . . . . . . ..-.-i.., . .. . . . ---,-----”\----”- /-------
—. ,,

HEAT TRE.4TMENT Heat Treated by-. -.-., . . . . .

ARMOR DATA
,

I P]atc A I Plate B

Plate number . . . . ..-.. --..’ - . . ..--... ---. -.- . . ..-. --. ---.. -!--------------------------------
.Manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..l.I . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Class --------- ------ . .. ---- !. ----- . . . . . . . . . . . . . . . . . . . . . . . . . . ,-------- . . . . . . . ------ .- . . ..- ----
Thickness . . . ..-. .-- . . . . ..-. !. -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,. -. . ..- . . . . . . . . . . ..- . . . . . . . . . . . . .
Heat So.. . . . . ..-.. -- . . ..[--. --. -... -.-.. --. -------------- j--------------------------------
Lot . . . . . . . . . . . . . . . . . . . . . ..' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-
Process . . . . -- . . . . . . . . . . . . . 0. Il. Elec,, .Acid,Basic. .: ..; O. H. Elec., Acid, Bade,

—.—”—- -—

Cli metal data ----------------------------------------------------------------------------
?Thckness . . . ----------------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Rad]ograpbed by- . . . . . . . . . . . . . . . . . . .
Radiograph ser~al So.. . . . . . . . . . . . . .

ELECTRODE l)ATA
--— -—

I
I i : k:::.lz~ Manufacturer j Trade name” ~Grade I Type 1 Class !

1 1 I

I

—————————— ————. —————————— —————— .— ——
I

. . . . . . . . . . . . . . . . . . . . . . . . . ------ .! ----- ------ --- . . . . . . . ;...... . . . . . . . . . . -. . . ..-. ------ --

. . . . . . . . . . . . . . . . . . . . . . . . ------ . . 1----------------------, --- --- . -i -------- -------- . -------
. . . . . . . . .---1 -.-. ..--. -.-. --. -.--..1. . . . . . . . . . . . . . . . . . . . . .

---------- l--------------------- l-"--- "-"------------- ":::: ~:--1-- "----. !--"----- --------

. . . . . . ..- . . . . . . . . . . . . . . . . . --

. . . . . . . . . . .

Manufac-
turer, Trade
Name, Size

------- . . . . . . . . . . . . --- .. ---- .- . ..- . . ---- . ..- .. . . . . . . . . .. . . . . . . . .. . . . .. . . ..-.
t

Ch 2mica] analysis
——— ——

T-I I l––--i———
\CIJln~Si S P Cr Xi 310 ~ f$~+

-———.——.—— !—:——— —— ——.—,— — .—

Core l’:ire ----------------------- . ..-.. !--------- ---- .. -------- ------ ‘--------
JVeid~.fetal . . . . . . . . . . . . . . ..\ . . ..\ . . . . ..l . . ..l . . . . . . . ..i . . ..l . . . . ------ --------
COre W’ire.. .- .. . . . . . . . ..-. --l. ---\ ------ l---- .-. -l---- i---- ---- ------ --------
}l’cld YIetal. .- . . . . . -------------------- . . ..\.. -./..-. l.+. -..-.. .-...-.

. . ---- . .. ----- ------ . . . . . . . . . . Signed ----
Fabrication Representative

. . . . . . . . . ..- ------------- .
Govt, Inspector

.. 19
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0

$( ompany name and address)

2
(Date)

%
o

+
o
/
v
LA

%
Recorded procedures jor Weldi .Oints, Aircraft

contents: o
T.vpical types of joints encountered in e ing aircraft
armor. Q(An isometric cr perspective

9
ving of a

welded structure may be substituted.)
Summary of welding procedure qualification

+Slimmary of armor classes, clip att.achmen m ‘;e%i
and compositions.

+Summary of electrodes and welding currents a
0

0lt-

Re%%%ed procedures for welding joints. ------- -$%

Nruclures

Sheets 1

Sheet 3
Sheet 4

Sheet 5

Sheets 6

&2

to 14

TYPI CAL TYPES OF JOINTS EiVCO UNTERED IN ?J7ELDING
OF AIRCRAFT ARMOR

~-.-.-

~—’a)-’
.%. Single-V butt joint, welded both

sides (type B-14).

LSD
B. Single-V butt joint, welded on backing

(types B-11, B+l, and B+).

‘ 20
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_.-.-a.a
C. Double-V butt joint, welded both

sides (type B-31).

t-

t , ’

-=-W-J

D, Sing]e-V corner joint, flllet-
reinforc~d (type C-12).

w
IE, Single-beve&lkorner joint, fillet-

reinforced (type C- I 5).

4

L>>JmM’22M

(3. Single-fillet-weld

&

joint H. Double-fillet -weldk~continuous) tee joint
(type L-1 (type T-1)

%
Types. refer to joint nulnbers as listed in specification
M“IL -W - 12683,Welding; Joint Design.
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w

.4.

I—. —.—— . ..— .——- .—. .

. . . ,,-.--. , .,r. ! ----

‘—-–----+~>f ~l~i~
I . . . . . . . . . . . . . . . . . . . . . . . . . . ..(m}

I. . . . . . .
. . . . . . . . . . . . . . .
. . . . . . . . . . . . . .

.._........ @l..._........... __..l

.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . “s” I
If, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

t T
/ /::::!:d. . . . . . . . . . . . . . . . . . .

(’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
l). . . . . . . . . . . . . . . . . . . . . . . . . . ...1
K. :.;:: I .:;;:::; --”””””-””.””””””’@-j$#w:--”””””’-.-.----.---.-...4,J --------......... .......................F.......... ...................... :. .’ .......... ‘%-=---------.---------:---l.——.——

%PECWATIO~ ~-~-l~~i “ ‘1{. I.;I. I; CTI{O1)JI$ XO’I’ CO.SFOR\l I -
9

---—. —
I

p;;:; ;;:.! x! :111(1-;1~)rh,,(j,,a,nc I ‘r $i$’*
C’hcmicol corupositton range (percent)

p,’Mrl ‘“ ‘c ‘
,I,+iflti;l- ; ,Ur,:r

[““ ~ Si I ‘—-

———

S / P I Cr ~ Ni Mu ~ ~’ ~OtkrsI if)l, ;
-——- —— — ——— _______ —— ___ __ — I_ —— —— —

1, 1

I
11........ .’1/”” 1 ~~O,*d(rwdd I ~i~~n,fl,i~O,~~l’~-...... ,,

I ~ /
! Dqmsitcd WCM ~ ‘ J I 1 I. 25 .Mu . . ..-. . . . . . . . . . in. u . . . . . . l, ISII . . . . . . . . . . . .

metal . . . . . . . . . Max. ~ 2.00 MAX. - . . . . . ..1 . . . . . . . m.5 . . . . . . 2. 2.5 . . . . . . . . . . .
—— .

D,15 !3.5s/ 0.25; 003!
ins. 4. .s0 MI >Iny.1 A? IT’ M

......1....1.......1.5 10,5 . . . . . . . ..[ . . . . . . .
:7 :1.w .s0 . . . . . . . . . . . . . . ...1 18.0 . . . . . . 0.50 1.-..1 ..-. -..

111%. 4. .+.) Alax. . . . . . . . . ...-....1 W.5 . . . . .
.2.5 ,04 J 90” .!:!’!. !::::1:::::::

la; I ;. E .61-I d3 I ~lai, I ?1.5 ~ 10,5 . . . . ..1. . . . . . . . . . . .-. -.. -“

(’, RA~Gl;SOF CCR1{I;XTAX I) \-OJ.T.4GKTO BE[.S1;1)JYITHEACHSIZE&CTRODE:
----- -— I Currcrrl rnrwc (Smlrerw) I Voltage ronge

~b
——- — .- —- . Q’c&:$::.)..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8>

0t,,tl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., 1.so-
!.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

{&,x

1. r–

;J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
‘oA I I I I

——-

1
I}i(in)c,:cr U( (Llcclrodc ik%(P O Sl, b 0,8I ‘ C r’ ’! a ’,l~r~z,,,ll a ,F Mlmgit,on Vertical I Horizontal

b, ! { ‘s’’’’’”

posltn~~ , position position

-115 75-100 Uc-los 21-B X+26
145-175 2?-29 g

m)% . . . . ..!!.’.5.1
22-27

IW-2M 24-30 23-2s
y&to . . . . . . . . . . . . . . . . . . . . . . . . . . ...1 2.%32 24-30 !24-30
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FORM B @ttti) —SHEET 6 Of

Procedure for
Welding Joint A
Record No. 1

45”
●**.*=*.

d;

●.***

I ‘A&w”

9
●

v
W+y

2
Welding Procedure

I!?21

eral:
Armor (reference gnation) 1 (table II, sh. 4).
Electrode (reference

%

ignation) B, C, or 1’.
Power source (a. c. c.) and polarity if d. c., d. c. reverse.
Welding current and voltage range, as spem”jied in table C,
sh. 5.

Use of spatter compoun
@

carfed edges, none.
Backing, none,
Preheating, none. L
Position of welding, jbt. &

%?Details of Welding Procedure: ~~

Pass
Elec-

No. trodc
size

—— I
%2

:
3,/
/16

3 3/
/10

——

w%.. .

Type of pass
%$

cation and sequence of

@
passes

A

XOTE: Root of }Yeld shall be
ground to sound metal be-
fore depositing pass No. 2.
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FO RX B “(kid!) –SHEET 7 Of’

k- 45’ -+

14

Procedure for
Welding Joint A
Record No. 2

Z“’’YZE
#y/16M

Welding Procedure—General: 4
‘%?

*
Armor (reference designation) I (table I .4).
Electrode (reference designation) B, C J

@Power source (a. c. or d. c.) and polarl f d. c., d. c. rever~e.
Welding current and arc voltage r

e
e, as spetified in table C,

sh. 6.
Use of spatter compound on sca X.@ dges, none.
Backing, none,
Preheating, none. 4
Position of welding, flat.

Details of Welding Procedure: ‘Y’
~$

Pass Elec- %“
trode Typ a Location and sequence of

No. ass
size

1
2
3

$:

~OTE: Root of ~eki sha]] be
ground to sound metal
before depositing pass No. 2

I
26
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FOR31 R (’con{d) —SHEET 8 Of 14

Procedure for
Welding Joint C
Record No. 3

45”

-----

$&Jh

T

-L,,, . .. . . ‘~

AL
-- --

1/8”+1/16”
.0

Welding Procedure
%

eral:
Armor (reference

+

i nation) I (table 11, dz. 4).
Electrode (referent “gnation B, C, or F.
Power source (a. c. o .

@
) and polarity if d. c., d. c, reverse.

Welding current and voltage range, as specified in table C,
sh, 5. ++

Use of spatter compoun $@
&
r carfed edges, none.

Backing, none. D
Preheating, none.

$Position of welding, jlat. 0

Details of Welding Procedure: v on

Pass
No.

;
3
4

5, 6

. .

Elec-
trode
size

w“!-”
—

Type Of pass
‘2

P
cation and sequence of

@
passes

A

Stri Ilger -----------
11’ea\*e------------
Stringer- ------- ---
M’cave --------------
Full weave-- ------

XOTE: Root of lt’el~l shzll tm
grOl]ncl to soulid metal
before depositing pass So. 3

.— .—— -..—
27
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-

FORXJ B (Ct+ —SHEET 9 Of’14

Procedure for
Welding Joint C
Record No. 4

d:~-!$iz
1/8”’:[16”

Welding Procedure—General: 47

&

Armor (reference designation) I and II e 11, sh. 4).
Electrode (reference designation B, C,
Power source (a. c. or d. c.) and polari f“d. c., d. c. reverse.
W~~di;g current and arc voltage r , as specijied in table C,

e
Use of ‘spatter compound on sca \@ dges, none.
Backing, none.
Preheating, none. &
Position of welding, jiat.

v
*Details of Welding Procedure:2

~,s Elec-
trode, size

;
3
4

5,6

AN .

%“~f$Type Location and sequence ofass passes

Fs L-------
------ --

g:x H___
eave---------.--
u1l weave-----_---

NOTE: Root of Weld shall be
ground to sound metal be-
fore depositing pass No. 3.

28
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FORM B (fin~~ –SHEET 10 Of 14

----

Procedure for
Welding Joint D
Record No. 5

k-w

v
Welding Procedure @ neral:

Armor (reference

%

i nation) I (taMelZ,8k. 4).
Electrode (referent ignation) B, C, orF.
Power source (a. c. c.) and polarity if d. c., d. c. reverse.
Welding current and &v ltage range, as speci$ed in table C, sh. 5.
Use of spatter compou %?

E
scarfed edges, none;

Backing, none.
Preheating, none.
Position of welding, fial. &

vDetails of Welding Procedure: ~~

Pass
No.

NLJ

Elec-
<

trode Type of pass
size

%2 Stringer- . .---..-.<
%6 Weave ------------
%2 Stringer --------------
%6 Weave-----------

Y2 ocation and sequence of

@
passes

A

NOTE: Root of Weld shall be
ground to sound metal be-
fore depositing pass No. 3.

29
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—SHEET 11 Of 14

Welding

Procedure for
Welding Joint F
Record No. 6

Procedure—General:
Armor (reference designation) ], I]

Y
;1?, sh. d).

#

Il!ectrode (reference designation) , or F.
Power source (a. c, or d. c,) and ty if d. c., d. c. reverse.
Welding current and arc voltage e, as specified in table C, sh. 6.
Use of spatter compound on ,s edges, none+
Backing, none.
Preheating, none,

TPosition of welding, fiat. ~ v
%’Details of Welding Procedur&

Pass
No.

—.

30

Elec-
trode
size

_.--——

QT e f p~ss
v

Location and sequence of
passes

\&? ——

~

ger-----------
ave --------------

$
ringcr-------_.--
~}-ea~,e--.----------l
Full \veave --------- -’
lYea\’c ------------

7

Weld snail beNOTE: Root of
ground to sound metal be-
fore depositing pass No. 3.

_. —.. —.
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F’)Ei M ?? .$-%F (i; —SHEET 12 of

CLIP ATTACHMENT

I
“*

1/4 “ ●
●

34

Procedure for
Welding Joint G
Record No. 7

MATERIAL A

) I 8

t
4 I
1/2”

v“

2

@

ARMOR 1

Welding Procedure- @ eral:

, she 4).

d. c. reverse.
zjied in table C’,

Det

Pass E]ec-

No. trode
size

T~’pe of ~]a.sses

lVe~ve...---.-.-..-

‘@
($o ation and sequence

o of passes
m

z5EiA-
31
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—-SHEET 13 & M
.—

w@ldhb

Procedure for
W~lWeldg#;nt&H

●

-mm

y
ml

Procedure—General: .

IZI, ah, 4).

c. rever8e.
ed in table C,

&Details of Welding Pro e:

?$:s
.

1

Elec- V
trode

+ Pe .
size 6

v

of passes

% ‘Weave ------------

Location and sequence
of passes

32 -
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–SHEET 14 Ot 14

..

w

Procedure for
Welding Joint H
Record No. 8b

MATERIAL A

Wel
, sh. 4).
n) A (We 111, sh. 4).

if d. c., d. c. reverse.
as spec$ed in table C,

s, none.

Details of Welding Procedure:

1

Elec-
trode
size

Type of pass

Weave ------------

v

LQ!!?&“on and sequence
of passes
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SPECIFICATION ANALYSIS SHEET
I

Form Approved
Budget Bureau No. 119-Ro04

INSllWCf 1(-X6
Tbls sheet is to be filied out by personnel ~nment or contractor, involved in the usc of the spe

iflcation In procurement of product? for ultimate usc by the Department of Defense. This sheet IS provided for o
taining information on the use of this specification which WIII Insure tha~ suitable products can be procured with
nln]mum umount of ,de lay and a! the least c st.
ltnes on reverse s]de, staple In corner,

Commentsapd the re~urn of this form Will be appreciated. Fold
an~ send to preparltt~ ●ctIvILy (a, ,ad,eated on reverse hereof).

SPECIFICATION

)RGANIZAT ION (of ,ub. itttr) CIW AND STATE

!ONTRACT No.
I

QuANTITY OF I TE MS PRO CURED DOLLAR AMOUNT

s

4ATERIAL PROCURED UNDER A

fg DIRECT GOVERW4CN7 CONTRACT c1 suscoN7rlAc1

I. HAS ANY PART OF THE SPEcIFlcATION CREATED PROBLEMS OR REOUIRED INTERPRETATION IN pROCUREMENT USEI
A. GIVE PARAGRAPH Mu MBER ANO WORDIUG

a. RECOMMENDATIONS FOR CORRECTING THC OIF!CIENCI ES.
- ..— — . .

COAMfENTS ON ANY SPECIFICATION REQUIREMENT CGtdSIDERED TOO RIGID

1S THE SPECIFICATION RESTRICTIVE?

o Y.ES O S40 IF “YES”, IN wHAT WAY,

REMARKS (Attachany
tiatsal paper,, attac~ to jora and place both tn an envelope addressed toprepartn~ activity)

ertinent data shich may be ojuse in..tmprovtng thtt specification. If thereare addi-

IBMITTED BY (Prtntcd or typed name and acttvlty) DATE

REPLACES NAVSHIPS FORM 4863, WHICH IS OBSOLETE PLATE NO. 1S419

Downloaded from http://www.everyspec.com



—

FOLD

EPART14ENT OF THE NAVY POSTAGE ANO FEIS P/

NAVY OCPARTMENT

OFFICIAL BUSINESS

COMMANDER
NAVAL AIR SYSTEMS COMMAND HEADQUARTERS
ATTN : CODE 52021
WASHINGTON, D . C . 20360

FOLD

-
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