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MIL-W—41B

26 MAY 1955

SUPERSEDING
JAN-W-41A
25 SEPTEMBER 1945

MILITARY SPECIFICATION

WELDING OF ARMOR, METAL-ARC, MANUAL,
WITH AUSTENITIC ELECTRODES; FOR AIRCRAFT

This specification has been epproved by the Department of Defense
for usse of the Departments of the Army, the Navy, and the Air Foree.

1. SCOPE

1.1 This specification covers the reguire-
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 13 to 1l
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 —DMetals; 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.

MIL-W-12683 — Welding; Joint De-
sign; Data for.?

MIL-E-18080 — Electrodes; Welding,
Covered, Steel, Austenitic (For Spe-
cial Applications).

STANDARDS
MILITARY
MIL-STD-19 —Welding; Symbols for.
MIL-STD-20 — Welding; Nomencia-
ture and Definitions.
MII-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
ingpector that the arc-welding equipment is

1 Applicable only to Army and Air Force purchases.
2 Applicable 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.

3.3.1 Drawings for joints.—The contractor
shall prepare an isometric or perspective
drawing (or other suitable sketch or draw-
ing) of 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 6.4 and form B).

3.3.3 Repair welding. — Recorded proce-
dures for repair welding of welded joints
shall include factors 5 to 11, 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, ete.; 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
8.3.1) and recorded procedures for welding
joints (see 8.3.2) 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:

(2a) 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) Twocopiesto Wright-Patterson
Air Force Base, Dayton,
Ohio,

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

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

3.4 Procedure qualification.

3.4.1 Qualification.—Each procedure to be
used, except for repair of welded joints, shall
be qualified in accordance with paragraph
4.2.1,
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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 II.

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.—Welds 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.

MIL-W-41B

4.7.3 Completengss 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 3.10.3).

3.8 Marking for identification.

3.8.1 Identification.—All weldments 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 shall 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 Flame cutting. — When specifically
approved by the procuring service, flame cut-

8
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ting may be permitted .1 homogenedus
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 3;, inch except as may be
shown on the applicable drawing for each
weldment.,

3.12 Weld defects.

3.12.1 Rejectable defects—The following
defects ghall 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

() Exgessive porosity and inclusions.

3.12.2 Standards for acceptance (radio-
graphic). — Unless otherwise specified, in
radiographic inspection of production weld-
ments, the standards for acceptability shall
be Specification MIL~R-11468, standard III
(seo 4.1.1.3 and 4.1.3.2).

3.13 Weld repairs.—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 85, inch.

3.15 Applicable test requirements.

3.15.1 Ballistic requirements.—Test-weld
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.

TABLB I. Minimum shear strength of fillet welds

Clip thickness Br)e:.k;ng Clip thickness BT:::;“
Inch Pounds Ineb Pounda

T ORI 12,000 | 546.e-receceeneen ] 40,000
T 16,000 | 36 48,000
L Y W 24,000 | TAGeeeiaieiiienenen 56,000
Yo eieearireriinacinnnes 32,000 | %o 65,000

TABLE II. Factors in the recorded procedure for welding joints and changes which
require procedure requalification and welder requalification

Fastors included in recorded
procedure for welding joints

When factor js changed, & recorded procedure
for welding jointa shall be revised and
procedure requalified, as indicated

Welder shall be requalified,
a8 indicated
]

1. Composition of armor or
attachment materials,

Yesz; when a change in composition outside of | No.
the steel producer’s declared chemical range
is made, unless a specific waiver is granted
by the chief of the procuring service involved.
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TABLE II. Faciors in the recorded procedure for welding joints and changes which
require procedure requalification and welder requalification— (Continued)

Factors included in recorded
procedure for welding joints

When factor is changed, 8 recorded procedure
for welding joints shall be revised and
procedure requalified, ns indicated

Welder shall be requalified,
as indicated

2a. Thicknesses of armor

for each joint type.

2h. Thicknesses of attach-

o2

=1

8.

ment materials.

Dimensions of root open-
ing, root face, and in-
cluded angle for each
joint type. Fach 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 root-pass
diameter or diameters
of electrodes to be
used for various root
dimensions from mini-
mum to maximum.)

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

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

Yes; when established limits are increased or
decreased, i.e., basic dimensions plus tolerance.

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

Yes; when spatter compound is added.................

Yes; when the brand used for procedure quali-
fication has been qualified but does not meet
the requirements of Specification MIL-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
clagss and provided 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
class 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.

Yes. (See 4.2.2.)

No.

Yes; when root opening or
included angle is de-
creased or root-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 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.
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TABLE I1. Factors in the recorded procedure for welding joints and changes which
require procedure requalification and welder requalification— (Continued)

Factors included jn recorded
procedure for welding joints

‘When factor is changed, a recorded procedure
for welding joints shall be revised and
procedure requalified, as indicsted

Welder shall be requalified,
as indicated

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

10. Position in which weld- | YeS...cooooecrieereene

ing will be performed.

11, Preheat temperature
range (see 8.6.2 and
3.10.2).

12, Location and approxi-
mate number of passes.
vice versa.

13. Method of preparing | Yes. e,

root of joint before
welding second side.

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

Yes; when the limits established in the welding | No,
procedure specification are exceeded.

Yes. (See 4.2.2.4.)

Yes; when range is changed...........ceoooeiiiineen 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 Inspection 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).

4.1.1.2 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 tnspection.—All welds shall be
visually inspected for compliance with this
specification.

4.1.3 Detail inspection.

4.1.3.1 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 uniess otherwise authorized by the
procuring service.

4.1.3.2 Radiographic inspection. — Weld-
ments so selected for detail inspection shall
be subjected to raidographic inspection. The
Jocation 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 Speciﬁcation.MIL—R—11471
and the radiographic equipment shall per-
form in accordance with Specification MIL-
R-11471.

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-



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

4.1.4 Inspection after repair.—All weld-
ments requiring repair after inspection shall
be reinspected after repairs have been com-
pleted and approved by the inspector before
release 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 3.8.4 before starting
qualification of procedure or welders (see
3.3.1).

4.2.1 Qualification of welding procedure.

4.2.1.1 Test weldments (qualification 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 ballisti-
cally testing a welded test plate as shown on
figure 1, and in making and physiecally 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-
ing 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 114
inches from and paralle! to the centerline of
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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 weldments (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 to armor plate (see figure
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 produection 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, Va., 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 to
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 de-
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 qualification.—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

4.2.2.2 Method of qualification 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 plate made by joining with a
butt weld two pieces each at least
4 inches by 12 inches by 84-inch
where maximum thickness being
welded is not over 54-inch (fig.
3). When maximum thickness be-
ing welded is greater than %4-
inch, the thickness of the two
pieces shall be 1-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 53-inch,
and in accordance with figure 6
when maximum thickness being
welded is greater than 54-inch.

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

(a) When attachments only are being
welded to armor plate not exceed-
ing %g-inch thickness (fig. 5); or

(b) When attachments only are being
welded to armor plate exceeding
5g-inch thickness (fig. 6); or

{(c) When the maximum thickness of
armor to armor being welded does
not exceed 5;-inch (fig. 3) ; or

(d) When the maximum thickness of
armor to armor being wédlded ex-
ceeds 94-inch (fig. 4).

4.2.2.4 Inspection.—The weld shall be visu-
ally and radiographically inspected for de-
fects. To be acceptable, the welds shall meet



i 2 requirenients of Section 3, except that the
rtandards for accentability on radiographic
examination shall be Specification MIL-R~
11468, standard I. Qualification by welders
for positions indicated in left-hand column
of table 111 shal: guaiify them for positions
shown opposite in right-hand column.

TacLe IIT. - calification for welders

Test passed for Qualified for
i
Flat position................ i Tiat posttion.
horizontal piaitt : Tlat 22¢ horizontal positions.
Vertical position....... .| Flat ard vertical positions.
Overhead position....... Flat, horizontal, and over-

head positions.

. PREPARATION FOR DELIVERY

()

.1 Shipmeni.-—(See 6.5.)

vt

5.1.1 Marki»;—Shipments shall be marked
witl the class of armor, plate number, and
name of contractor. Any interior packages
and exterir shipping containers used shall
be marke? in accordance with Standard
MIL~-STD-129.

6. NOTES

6.1 Intended »se.—-This specification is in-
tended for use in velding of aircraft armor
structures principally; however it may be
used to weld other structures when armor is
being supnli=? under Specifications JAN-A-
256 or JAN-A-TR4,

6.2 Formi A.—Army Ordnance Form SIP-
18 may be substituted for form A. It is avail-
able to all procuring services and contractors
and may he obtained from any Army Ord-
nance Distrizt Ofice.

6.3 Current values.—Jt is suggested that in
order to ~bLtain accurate measurements of
welding current, & tong-type tesier should be
used. The voltmeter should be placed as close
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to the electrode as practicable. The current
variations for electrode sizes are suggested
as follows:

Tolerance, plas or minus

EBlectrode aize (inchj: {percent)
00 e saeeee e e seesnnasse e e reaen s seens 15
E LY W . 10
e ee e enre et teane e e memes 10
L7 SRR, b
%.... b

6.4 DNlustration of recorded procedures for
welding joints.

6.4.1 Foreword.

6.4.1.1 Approved form.—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 procedures
for welding joints through the Government
inspector to the Government service (Army,
Navy, or Air Force) having cognizance of
the contract (see 3.2.4). Since it is required
that the recorded procedures for welding
joints be submitted on an approved form,
the following 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 Flictitious material in form B.—
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 Explanatory notes.—(See form B.)

6.4.2.1 Sheets 1 and 2.-— Although para-
graph 38.3.1 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 fulfilment of this requirement
is not always possible for welded structures
as encountered in aircraft construection. 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 8.—A summary of the type
illustrated on this sheet, although not re-
quired by the specification, is nevertheless
almost indispensable. 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 MIIL-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
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qualify all 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 qualified, 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 8, 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 8 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
4.21.2.1).

6.4.2.3.2 Plate thickness.—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 provjded the
thickness of all clip attachments being welded
do not vary more than Y4 inch between the
minimum and maximum. When the thick-
nesses of the clip attachments vary by more
than 14 inch two test plates are required, one
each for the minimum and maximum thick-
nesses involved. When more than one
thickness of armor is involved, the number
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of bllistic tect ;. tes required for qualifica-
coies i P he doub;sd, viates bling cequired for
bot va. minimuin add aweximum thicknesses
0P aFILor Usad. (See factors 2a and 2b, table
iI, and 4.2.1.1 axd 121.2)

¢.1.2.3.3 Classes of armor. — When two
classes of armor (face-hardened and homo-
geneous) are involved in joints A te 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 for the two outside por-
tions. Under these circumstsvces, it is re-
quired that the armor used in the outside
portions of the ballistic test plate be that
clags 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 thinuer plate for the
two outside portions.

6.4.2.4 Sheet 4.-—Space is provided in the
last column of table IT (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 tem-
perature used in the heat treatment of the
plate” and 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.—1It will be noted
that the summary of electrodes has been
broken down into two tables, table A for
those electrodes whick corform with Specifi-
cation MIL-E-13080 and twule B for those
electrodes which do not conform with those

MIL-W-41B

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

6.4.2..,.2 Table C.-—This table sets forth the
ranges of cirrent and voltage to be used with
each size oi 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 II.)

6.4.2.5.3 Current ranges. — 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 am
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.—If 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 taan that prescribed by the specifica-
tion.

6.4.2.8 Sheet 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 Sheet 9.—It will b= noted that the
sketch of the joint desiznates the kind of
armor for each part. This should be done

11
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whenever g given joint involves more than
one class of armor.

6.4.2.10 Sheets 18 and 1,~—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, &, 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.)

6.4.2,11 Orientation of sketch.—When 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 a way as to convey the ides 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.

6.4.3.1 Step 1.—When practical, make an
isometric or persepctive drawing of the com-
plete structure or subassembly, showing
locations of welded joints. (Example: An
isomentric or prespective 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 charts showing the
pertinent data for each kind of armor and
clip attachment material incorporated in the
structure (illustrated on sheet 4).

12

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 II 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 Navy 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 Navy, Washing-
ton 25, D.C.

(b) Commander, U. S. Naval Proving
Ground, Dahigren, Va.

6.4.3.6.3 For Air Force purchase. — For
contracts under cognizance of the Air Force,
submit in quadruplicate 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 Wright-Patterson
Air Force Base, Dayton, Ohio.

6.4.3.7 Step 7.—Determine, by reference to
4.2.1, the minimum number of ballistic test
plates reguired to qualify all of the welding
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prodedires (6 be woea on the saructure (illus-
trated by the est plate numbers shown in the
table on sheet 0).

6.4.3.8 St-» & —Concuct the required pro-
cedure qualiieation terrs as specified in 4.2.1,

6.4.3.9 Step &~ Note {he results of the pro-
ceduvre qualideatihr iests in the appropriate
spaces of the chart mentioned in step 2
(illustrated on cheet 3) and submit copies
of the comnleted chart in the manner directed
. 3tep 6 alove,

6.4.5.10 Sten 10.—Await uotification from
the -ognizant agency that all welding pro-
cedures have been quaiified before proceeding
with the construction of the welded strue-
tures.

6.5 Identification.—Test plates and sample
specimens, noted in .1, are for use only in
establishing procedures and manufacturing
techniques. Hence precautions are necessary

MIL-W-41B

to assure identification only during periods
covering manufacture up to acceptance of
vehicles under a given contract.

Patent notice.—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:
Army—Ordnance Corps
Navy-—Bureau of Aeronautics
Air Force

Other interest:
Army—E
Navy—0Or.

13
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361!

FiIGURE !.—Ballistic shock test-weld specimen.

Joint design shall be minimum included angle, miniinum root opening, and maximum
root fuce for each fabricator’s welding procedure {or each class and thickness of plate Submitted

for qualification test,
*Principal direction of rolling'’ means that direction of rolling during which the greatest

reduction occurred.
PROCEDURE QUALIFICATION TEST (BUTT WELD)

14
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* - [~ PAD
; b CLIP ATERIAL #

i MATERIAL

6" -

L ion H

zl

‘l"- 77 ? ‘
ARMOR ~_ 8" L, ARMOR

D
| MATERY
L
Lnr- 3u —

This dimension may be reduced back from end sufficicntly to it Jaws of available test

apparatus.
FIGURE 2.—Shear test-weld specimen.

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

PROCEDURE QUALIFICATION TEST (FILLET WELD)
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MINIMUM INCLUDED ANGLE
SPECIFIED IN

%Ig&g SR S WELDING

S
3 $ >, 3/8'MIN. ¢

MAXIMUM ROOT FAEE\-' l- f

SPECIFIED IN CONTRACTORS

WELDING PROCEDURE. MINIMUM ROOT OPENING SPECIFIED
IN CONTRACTORS WELDING PROCGEDURE,

FIGURE 3.—Test-weld specimen (butt joint) (5¢-inch or less).

MINIMUM

INCLUDED
MAXIMUM ROOT FACE l
SPECIFIED IN CONTRACTOR'S \( — &%rwmgrows
WELDING PROCEDURE. o Re

1"MIN
g

{4

MINIMUM ROOT
OPENING SPECIFIED
IN CO RS

RACTOR
WELDING PROCEDURE .
FIGURE 4.—Test-weld specimen (butt joint) (greater than 3§-iuch).

WELDER QUALIFICATION TEST (BUTT WELD)

16
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f At :  —os

—Test-weld specimen (T-joint) (3¢-inch or less) A= Ye-inch minimum

FIGURE 6. Test-weld specimen (T-joint) (greater than %-ineh).

WELDER QUALIFICATION TEST (DOUBLE-FILLET WELD)

17



Downloaded from http://www.everyspec.com

MIL-W-A41B
FORM “A’” PART 1 SHEET ol SHEETS
WELDED ARMOR DATA

Report No .. ...
Date._.......... S Submitted by .. ... ... . oL L.
Plate No.. ..o cco o L. e . o Address. e
CHRSS . i o e e e Contract No... oo
Thickness.._.... ......... e e
Specifieation. . ..._.... .. ...
Material concerned. ... ......... .... e . e
Welded by. ... .. O e
ObJeCt e s

On a dimensioned sketch of the groove and v«eldment (1) indicate the deposit sequence—
(2) additional sketch of spacer strip or back-up.

WELDING DATA

Plate preparation, flame cutting, flame softening, grinding, machining, position of plate

AurinE WelGinE . . . e
Polarity-Str. or Rev.;a.c.ord.c

Total welding tlme ........................... Total chipping or grmdmg time..._....... .

Preheat. .. ... Postheat . ... ...

Peening. ..o oo Buttering

Speed | Interpass temper-

e : in feet atures
lectrode| Type Am- Crack- [Chipor n
Pass size | pass' | peres | YOS | Ting | grind | P .

‘ ' ute

..............................................

| B=Bead, W=Weave.

18
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FORM A" {Contd) PART 2 SHEET of SHEETS

WELDED ARMOR DaTa i
Report No. ...

Chemical composition (percent) u“glé‘fls_

Elements ........_... C Mnl;SI S, P Cr|Ni

-— — T R —,

i

. : !
Plate No...... ... 0ol S P PR PR P
Plate No... . ..o oo ciillaan P PR P
[}
l
!

Spacer Strip. - ... ool oo
ChHpmetal.. . ... | .oo.o ...

HEAT TREATMENT Heat Treated by...... PR
ARMOR DATA

I T
| Plate A | Plate B
| |
1 H

MBOUBCLUTET - o oo v v oo i e oo oo I

0 T AP S
1
]

Thickness. ... ............ e !
Heat No.. .. .....oo.o.. e e e ceeme e maem e eans '
Lot . . ... e e eeeiiaeeaaas e e e emmmem e meeeeameeaaeas
Process. ... .............. O. H. Elec., Acid, Basic... .., O. H. Elec., Acid, Basic.

00 D803 ¢ o=y X-V e - X £ W PR
B0 ¢ 3 053 & 5 YT DR PP PN
Radiographed by._._.. . ....
Radiograph serial No._....._.........

ELECTRODE DATA

Bize Manufacturer 1 Trade name- : Grade
i 1

........................

Manufac-
turer, Trade
Name, Size

Core Wire.. ........
Weld Metal. . ..
Core Wire. . ......

Fabrication Representative Qovt. Inspector

19
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FORM B —SHLEET | or 14

(Sompany name and address)

2 (Date)
%

.
¢
3

Recorded Procedures for Weld1%oints, Aircraft Structures

Contents:

Tvpical types of joints encountered in @ling aircraft Sheets 1 & 2
armor. (An isometric cr perspective ?ving of a
welded structure may be substituted.)

Summary of welding procedure qualification e-we-- Sheet 3

Summary of armor classes, clip attachmenf’materials Sheet 4
and compositions.

Summary of electrodes and welding currents a @olt- Sheet 5
ages.

Recorded procedures for welding joints_...._... W Sheets 6 to 14

TYPICAL TYPES OF JOINTS ENCOUNTERED IN WELDING
OF AIRCRAFT ARMOR

......

A. Single-V butt joint, welded both B. Single-V butt joint, welded on backing
sides (type B-14). (types B-11, B-41, and B-46).

20
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FORM B (Contd) —SHERT 2 of 14

o .
Smwa Pl

C. Double-V butt joint, welded both
sides (type B-31).

D. Single-V corner joint, fillet~
reinforced (type C-12).

| /
! A
] .I
] fr
} .
[] /'
A
E. Slngle_-bevélEdkorner joint, fillet~ F. Double-beveles orner. joint, fillet~
reinforced (type C-15). § reinforced (type C-32).
- - -
ﬂ . ”.,' 'f‘-;f' 0‘7\ ”.,\-‘-'ﬁ\ K L 4
v“\'}(‘."‘.} &x\"‘fsl-\'&"‘j-/\" ':... =
V AV "“)'""X—"F\r""}'\ '-Y“X"'\ f—\&‘
N PG SIS AL AN ~
G. Single-fillet-weld joint H. Double-fillet -weldledfcontinuous)tee joint
(type L~1 (type T-1)

Types refer to joint nuinbers as listed in Specification
MiL-w-126 683 Welding; Joint Design.

21
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FORM B (Coniy) —SHEET 3 or 14
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rorM B (condd —SHEET S of 14

Swmmary of elecirodes and welding currents and voltages

A, ELECTRODES COXFORMING WITII SPECIFICATION MIL-E-13080

|
Eleetrode reference dexignation ' ‘“f&'rl:.r,fw Brand name q\ Grade | Type | Class
AW

v Bestweld. ..o ©\> ................ \ 1 1
” Superweld. . T, W Vi 1 1
" Restalloy. . .. > VI ] 1
' Superloy.. V] 3 2
” Restare. . A . v 1 1
! SupRrarc.......... Vi 1 1

B, ELECTRODES NOT CO\'FOR\II@%& ;H SPECIFICATION MIL-E-13080

Fie 'lrml( Many- ‘ \ ‘ Chemical composition range (percent)
’_"!'fl';"':: fac- ! Draud name : ; . 1 T
i !
T+ tures C | Mn| Si s P | Cr{ Ni | Mo |V |Others
i ‘ . e L
) i : | 015;350; 0.25 | om1 mlws‘ l J
G 5 v | Exevtweld. | Lime,.. 1] 0TS Wire ... A Max. [ 4500 60 LMy | Max. | 215 I
"""" t - l)omsilnd weld 1y .17 4. 00 _i 18.0
; . metai., ..., { Max. | 480 | Max. oLl 2.5
H : .15 150 .28 03 ! O 1S
P T . yjeore wire....... Max. | 200 & | Max. | Max. | 203
ll.......: ) Wonderweld | Titania.. {l)lpoklu‘d weld Bt go | e 150
} metal. . _...... | Max. | 200 | Max, ........ e 2.5
|

0F
. RANGES OF CCRRENT AND VOLTAGE TO BE USED WITH EACH SIZEFLECTRODE:

II Current range (amperes) ‘ Voltage range
Dinmeter of electrode | ‘ . ] | ]
. g Vertiral Horizonal " Verticsl Horizontal
(/‘{:\' t Flat position | qition position | F1atposition | poqiion position
- f/) N i
- = {
Y et eienceaiceme et arar s é,ﬁ) LA 85115 75-100 H0-105 21-28 20-26 2026
B0 8onn o evn veeme e ernannt e eeans f 4 150-185 135-165 ; Mo 175 229 2-27 22-27
U | 200-245 |l Y- 250 24-30 23-28 2-28
o= @wuo ............................ , 25-42 2-30 24-%
Cop i
&/
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YORM B {oemts} —SHEET 6 of 14

Procedure for
Welding Joint A
Record No. 1

4

Leesov @t Se,

Ny
.% \ _r“j .
7

7 Py

Welding Procedure—%fral:
Armor (reference gnation) I (table 11, sh. 4).
Electrode (reference ignation) B, C, or F.
Power source (a. c. ¢.) and polarity if d. c., d. c. reverse.
Welding current and voltage range, as specified in table C,
sh. 5.
Use of spatter compoun carfed edges, none.
Backing, none. éA

Preheating, none.
Position of welding, flat. &

Details of Welding Procedure: %@

‘ Elec- :
I;g.ss trode Type of pass %scamon and sequence of
No. . passes

size /
Aﬂg

1 o | Stringer__ ... _.___.

2 3¢ | Weave_ . ___.__.._. qy

3 3 | Weave. . ... _._-._

\p4

NoTE: Root of Weld shall be
ground to sound metal be-
fore depositing pass No. 2.

25
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PORM B “(contd _SHEET 7 or 14
Procedure for
Welding Joint A
Record No. 2
45° "7/
‘ P YT Y 1 ‘
Mc‘f \ ING"MAX, b
¥ w . |
e ¢
L—J. o/lG"
Welding Procedure—General: \7

Armor (reference designation) I (table I%. 4).
Electrode (reference designation) B, C .
Power source (a. c. or d. ¢.) and polarityif d. c., d. ¢. reverse.
Welding current and arc voltage rddge, as specified in table C,
sh. 6.
Use of spatter compound on scal@dges, none.
Backing, none.
1I;rehea,ting, novée.
osition of welding, flat. V

Details of Welding Procedure: %
A

WV
Pass | Plec- % L : d "
S8 trode Typ ASS ocation and sequence o
No. Size . ‘\? o passes
&
1 %2 St, ) S
2 %a e ..
3 %5 ve . ... ..

g D

NoTE: Root of Weld shall be
ground to sound metal
before depositing pass No, 2
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FORM B {(confd) —SHEET 8of 14

Procedure for
Welding Joint C
Record No. 3

.----k

1 ft

T(/ } ve"+ e’
Welding Procedure%eral:

Armor (reference iénatlon) I (table 11, F§h. 4).

-

)

fy—-

Electrode (referenc gnation B, C, o

Power source (a. c. O ) and polarnty if d. c., d. c. reverse.

Welding current and voltage range, as Speczﬁed in table C,
sh. 4.

Use of spatter compoun% carfed edges, none.
Backing, none. ég

Preheating, none. &
Position of welding, flat.

Details of Welding Procedure:

)
&
Elec- } : .
Kggs trode Type of pass gcahon agcsisesgquence of
o size / p

\7
Stringer @

1 bag | Stringer. .. _._.__..._
2 e | Weave. _____..._..
3 530 | Stringer. .. .... o
4 Yo | Weave_ _____.____.
5, 6 36 | Full weave__. .. ___ 7

NoTE: Root of Weld shall be
ground to sound netal
before depositing pass No. 3
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Procedure for

Welding Joint C
Record No. 4

.....

ARMOR 1t nuoa | }
t > —C'_ms"m ?

178"+ 16"

Welding Procedure—General:

Armor (reference designation) I and II eIl, sh. 4).

Electrode (reference designation B, C,

Power source (a. c. or d. c.) and polarl £ q. c., d. c. reverse.

We}ltdxgg current and arc voltage r , as spemﬁed in table C,
8

Use of spatter compound on sca@dges none.

Backing, none.

Preheating, none.

Position of welding, flat. ?

Details of Welding Procedure: %’
N

Pass Elec- Location and sequence of
No. trode passes
size
1 %2 '
2 Ye
3 22
4 816
5, 6 e
NorE: Root of Weld shall be
ground to sound metal be-
fore depositing pass No. 3.
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Procedure for
Welding Joint D

Record No. §
X7
- 1/16" MAX. 41 l.‘lf
(1 '
Vi * L
v-zf V2~ t: A
Welding Procedure«@neral:

Armor (reference ignation) I (table 11, sh. 4).
Electrode (referenc ignation) B, C, or F.
Power source (a. c. ..c.) and polarity if d. ¢., d. c. reverse.

Welding current and a@ﬁ/ Itage range, as specified in table C, sh. 5.
Use of spatter compou scarfed edges, none.

Backing, none. &

Preheating, none.

Position of welding, flal. &
Details of Welding Procedure: %

) A\
Pass Elec- :} ocation and sequence of
No. trode Type of pass % passes
size
/N

\Y7~
1 %2 | Stringer.. ... _._._. 5
2 e | Weave_ _ __.____.__ %
3 %9 | Stringer_ _ __.__.._.__
4to8 e | Weave_ _ . ______-_.

Note: Root of Weld shall be
ground to sound metal be-
fore depositing pass No. 3.
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Procedure for
Welding Joint F
Record No. 6

Welding Procedure—General:

Armor (reference designation) I, I @e I1,sh.4).

Electrode (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. 5.
Use of spatter compound on 8 edges, none.

Backing, none.

Preheating, none.

Position of welding, flat. V

Details of Welding Procedur&%

%
Pass Ef& T egf ass Location and sequence of
No. wo pas passes

size
N

1 %2 ger_ ... .._...
2 e |((Wpave_ ...
3 %24 ringer_ _ . ... ...
4 316 NeAVEe . . oo .
5, 6 31s | Full weave._...._..
7t09 3¢ | Weave. .. .. _......

b A A

NoTe: Root of Weld snall be
ground to sound metal be-
fore depositing pass No. 3.
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Procedure for
Welding Joint G
Record No, 7

CLIP ATTACHMENT MATERIAL A

v
% 178" N
| .
vf 2 ?
} . ARMOR |

Welding Procedure———@eral:

Armor (reference dnatxon) I (table 11, sh, 4).
Clip material (referefi¢g-designation) A (table II1, sh. 4).
Electrode (reference désignation) 4 or E.

Power source (a. ¢. or ; and polarity if d. c., d. c. reverse,

Welding current and a Itage range, as specified in table C,
z S

sh. §.
Use of spatter compound arfed edges, none.
Backing, none. (&

Preheating, none.

‘%
<

Details of Welding Procedure:

Elec- % .
Pass ) . ogation and sequence
No. t{'pde Tyvpe of passes d& of passes
size O@
] %46 | Weave._ __ ____.___.. $ v |

T
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Procedure for
Welding Joint H
Record No. 8a

LUG OR GLIP MATERIAL A

N
t T e ax. %i

p=

Weldin, Procedure—General: @

Armor (reference designation) I i II, sh. 4).
Lug or clip material (reference d¢sighation) A (table 111, sh. 4).
Electrode (reference designatig®# or E.

Power source (a. c. or d. c.) afid olarity if d. c., d. c. reverse.
We}zdigg current and arc ve range, as specified in table C,
&n. o. \¢
Use of spatter com um@scarfed edges, none.

Backing. pe
Preheating, none.
Position of welding,

Details of Welding Pro

Elec- .
Pass Location and sequence
No. t;ioz(ie @ype of passes of passes
P
4
1 Ko | Weave_ .. ... _.._.
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Procedure for
Welding Joint H
Record No, 8b

rv“m"‘j \ LUG OR CLIP MATERIAL A
s ™
1 3

% W@)\ [ /16" MAX . |;2"

T N

Welding Procedure—Ge

Armor (reference desi
Lug or clip material (r
Electrode (reference des
Power source (8. c. or d.

ion) I (table 11, sh. 4).
ce designation) A (table 111, sh. 4).
ion) A or E,

d polarity if d. e., d. c. reverse.

We}lding current and arc v e range, as specfied in table C,
sh, 6.

Use of spatter compound on d edges, none,

Backing.

Preheating, none.
Position of welding, horizontal. }

Details of Welding Procedure:

A
"V
Elec- .
Pass L on and sequence
No. t;iozcée Type of pass %of passes
<

1 % | Weave_..__.......

33



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com

SPECIFICATION ANALYSIS SHEET ' Budget Torea Mo 119-RoDd

+

ification in procurement of pr s ) ¢ b : f T
taining information on the use of this specification which will 1nsure that suitable products can be procured with a
minimum amount of delay and at the least cqst. I
lines on reverse side, staple in corner, and send to preparing activily (es indicated on reverse hereof).

INSTRUCTIONS

This sheet is to be filled out by personnel either Govern

3 ment or contractor, involved in the use of the spec-
oducts for ultimete use by the Department of Defense.

This sheet 1s provided for ob~

Comments and the return of this form will be apprecieted. Fold on
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3
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INTERPRETATION IN PROCUREMENT USE?

y. HAS ANY PARY OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED

A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

2.
3. 1S THE SPECIFICATION RESTRICTIVE?
3 ves 3 w0 1F “YES®, IN WHAT WAY?
4, ertinent data which may be of use tn.improving this specification. If thereare addi-
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