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ELECTRON-BEAM WELDING
For Fatigue Critical Applications

1. SCOPE:
1.1 Purpose:

This speclification defines the procedures and requirements>for jolining metals
and alloys using the electron-beam welding process.

1.2 Applicatipn:

These procedures are used typically for high-quality, electron-beam welding
of aerospace components, the failure of which could cause loss off the
aerospacel vehicle or one of its major components, loss of control|, or
significant injury to occupants of a manned aerospace vehicle, but usage is
not limitled to such applications.

1.2.1 The procedure covered by this specification is recommended for [square
groove [and square scarf-butt joints for fatigue critical applidations.

2. APPLICABLE DOCUMENTS:

The following publications.form a part of this specification to the extent
specified |herein. The latest issue of SAE publications shall applly. The
applicablg issue of other publications shall be the issue in effedt on the
date of the purchasevorder.

2.1 SAE Publilcations:
Availabld from SAE, Inc., 400 Commonwealth Drive, Warrendale, PA| 15096-0001.

AMS 2630 Ultrasonic Inspection, Product Over 0.5 Inch (12.5 mm) Thick

AMS 2631 Ultrasonic Inspection, Titanium and Titanium Alloy Bar and Billet

AMS 2632 Ultrasonic Inspection of Thin Materials, 0.5 Inch (13 mm) and
Thinner

SAE Technical Standards Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering
sciences. The use of this reportis entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

. SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written
comments and suggestions.

Copyright 1993 Society of Automotive Engineers, Inc.
Alil rights reserved. Printed in U.S.A.
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2.1 SAE Publications (Continued):

AMS 2635 Radiographic Inspection

AMS 2640 Magnetic Particle Inspection

AMS 2645 Fluorescent Penetrant Inspection

ARP1333 Nondestructive Testing of Electron Beam Welded Joints in
Titanium-Base Alloys

2.2 ASTM Publications:
Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

_ASTM E B Tension Testing of Metallic Materials
ASTM E BM Tension Testing of Metallic Materials (Metric)

2.3 U.S. Goyernment Publications:

Available from Standardization Documents Order Desk, . Building 40D, 700 Robbins
Avenue,| Philadelphia, PA 19111-5094.

MIL-STD+453 Inspection, Radiographic
MIL-STD+1595 Qualification of Aircraft, Missile, and Aerospaceé Fusion
Welders
MIL-STD}1949 Inspection, Magnetic Particle
MIL-STD+2073-1 DOD Materiel, Procedures for Development and Application of
Packaging Requirements
MIL-STD+6866 Inspection, Liquid Penetrant
2.4 ANSI Publications:

Available from American National Standards Institute, Inc., 1430 Broadway,
New York, NY 10018.

ANSI B46.1 Surface _Texture
2.5 AIA Pubjicationss

Available from National Standards Association, Inc., 4827 Rugby|Avenue,
Washingtony DC 20014.

NAS 976 Electron Beam Welding Machine
3. TECHNICAL REQUIREMENTS:

3.1 Materials:
3.1.1 Parent Materials: Shall be as specified on the applicable part drawing.

3.1.2 Filler Materials: When required, filler metal shall be as specified on the
part drawing.
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3.1.3 Cleaning Materials: Cleaning materials, chemical solvents, or etching
solutions shall be as specified on the part drawing or in the certified
welding procedure.

3.2 Equipment:

3.2.1 Electron-Beam Welding Equipment: Shall be capable of producing welds
meeting the requirements of 3.6 and 3.7. Equipment conforming to NAS 976
is accepted as meeting this requirement.

3.2.2 Jigs and Fixtures: Al1 holding fixtures shall be capab]e of maintaining

procedure certification as in 3.4.2. Tooling within 6y inches (152 mm) of
the weld joint shall be made from nonmagnetic materials or be degaussed to
acceptahle 1imits (See 3.2.3).

3.2.3 Degaussing: Ferromagnetic materials and tooling shall, prior tI welding,
be demagnetized to a level established by procedure certification (3.4.2)
which prevents electron beam deflections while welding the joint.

3.3 Preparatign:

Joint and|surface preparation, prior to welding, shall be as follgws and
shall be i{ncluded as part of the approved procedure certification

3.3.1 Joint Preparation: Joints (Sshall be prepared to conform to requjrements
specified on the part drawing.

3.3.2 Edge Prgparation: Edges shall be machined square and parallel to ensure
proper fit-up. Joints shall have no rounded-off edges, but sha}l be
deburred after machining. Unless otherwise specified, faying surfaces of

(See AR 1333 for gu1de11nes) Dry machining is recommended for|edge
+ -1

C

3.3.3 Weld Start and Run-O0ff Tabs: Tabs, when used, shall be of the same alloy
as the detail parts being welded and shall be cleaned in the same manner as
the parts. Tabs shall be integral with the part, either being machined in,
or welded to, the part pieces prior to assembly.

3.3.4 Surface Preparation: Surfaces of parts to be welded shall be prepared
using alkaline cleaners, solvents (non-halogenated for titanium alloys),
pickling, or combinations thereof as applicable to the alloy being welded.
Welding should commence within 40 hours after surface preparation, unless
otherwise permitted or restricted by purchaser.
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Distributed under license from the IHS Archive



https://saenorm.com/api/?name=7db5c467ffa656120c4a6816089a3e89

SAE AMNSx2LA0B 93 MW 7943725 0508530 849 W

ANMS

26808 SAE AMS 2680B

3.3

4.1

Procedupe:

1.2

.1.3

Parts, after surface preparation, shall be handled in the joint area with
clean, lint-free gloves and shall be covered or otherwise protected to
prevent contamination except during set-up, welding, and inspection.

Joint Edges: Immediately prior to assembly for welding, joint edges may be
additionally prepared, depending on the alloy being welded, by either
alkaline cleaning, acid pickling, solvent cleaning (non-halogenated for
titanium alloys), wire brushing with a stainless steel brush and solvent
(non-halogenated for titanium alloys) cleaning, or, for aluminum alloys,
scraping of joint faying surfaces.

Accesfory Equipment Preparation: Jigs, fixtures, and measuripg devices
shall| be free of scale, grease, protective coatings, oxides,-dust, oil, and
other| foreign material detrimental to the welding process!

Handle cleaned surfaces only with clean, Tint-free- gloves.

Pre-Weld Fit-Up: Gaps for production welding shall not exceed gap
distapce used for procedure certification as in/3.4.2. For small diameter
electron beams (high voltage guns), a suggested maximum a1lowEb\e gap is
0.001| inch (0.03 mm). For larger diameter.electron beams (loWw or medium
voltage guns), the suggested maximum allowable gaps are 0.001] inch

(0.03[ mm) for material thicknesses up to 0.020 inch (0.51 mm)| and

0.005| inch (0.13 mm) for thicker material.

Qualification of Welding Operators: Electron-beam welding shall be
performed by certified operators qualified in accordance with|procedures
approyed by purchaser.

Personnel performing welding in accordance with this speciffication shall
be gualified under‘the cognizance and supervision of the designated
welding activity-and approved by the cognizant quality control activity.
Quallified pensonnel shall be assigned a stamp with a number|or symbol
that shall be used to identify all weldments made by such pgrsonnel.

plate-in accordance with 3.4.2 according to a pre-establish
par . ifies;

procedure shall be considered certified. All parameters used for welding
the certification plate shall be recorded in the weld procedure, Table 1.

Operators certified in accordance with MIL-STD-1595 shall be considered
qualified to weld in accordance with this specification.

Procedure Certification: Prior to production, a separate weld schedule
shall be established for each joint and alloy or alloy combination to be
welded. The schedule shall be prepared for each penetration weld joint
configuration, and for each cosmetic pass configuration, if required,
according to Table 1 as a minimum requirement. Where minimum tensile
strength requirements are specified as a requirement of the weld, the
following procedures shall apply:
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3.4.2.1 For a full penetration weld joint, a test plate conforming to Figure 1
shall be welded in accordance with the prepared weld procedure and
submitted to the cognizant quality control activity for tensile testing.
Where the test plate of Figure 1 is not an appropriate representation of
the parts to be welded, as in the case of forgings, castings, tubing, or
other geometric considerations, the procedure shall be established on
actual or simulated parts as agreed upon by purchaser and vendor.

3.4.2.2 For the cosmetic pass configuration, a test plate conforming to Figure 2
shall be welded in accordance with the prepared weld procedure and
submitted for meta]]urglca1 exam1nat1on in accordance with 3 6.2.2. The
cosmetic—ps pr-previgusly-
deposlited full- penetratwon we]d The cosmet1c pass configurdtion test
samplle may also be taken from a simulated or actual partcas gpecified by
purchaser.

3.4.2.3 Upon [acceptance of the test piece(s) (either Figure I, actuall part, or
simullated part) for either a full-penetration or {(Figure 2) a
cosmetic-pass weld, the cognizant quality control activity shall certify
the weld procedure and forward copies to other,cognizant agencies.

3.4.2.4 Test [Plate Preparation and Testing: The weld schedule certiflfication test
piece (either Figure 1, actual part, or simulated part) shalll be of the
same material and condition and shallcbe prepared and cleaned in the same
manngr as the production part. Welding shall be performed uging the same
weldilng position and joint configuration (thickness and angleq)
reprasentative of that used on the production part. The welding
operator’s ID number shall be<marked on each test piece welddd for
certiffication. Testing shall- be accomplished in accordance With 3.6 and
3.7.

3.4.2.5 Tacking/Locking Passes: ~ A tacking pass may be used to restrict relative
motign in the weld @ssembly prior to the first full penetration pass.
Weld |schedule certification of a tacking pass is not required provided
all gvidence of.the tack welding is obliterated by the actual weld
through fusions

3.4.2.5.1 A tlacking pass, other than a full-penetration pass, made with a power
density-setting substantially reduced from the certified sqttings, may
be ad over any portion g he weld join b to and in ding the full
length of the weld.

3.4.2.5.2 A full-penetration tacking pass using certified parameters may be
utilized but shall not exceed 10% of the weld joint length. This
locking pass shall terminate in the starting or stopping tabs, when
applicable.

3.4.2.6 Cosmetic Pass: Cosmetic passes for the purpose of correcting
unacceptable underfill conditions may be applied at any time after
completion of the initial full-penetration pass. Cosmetic passes, if
used, shall be certified in accordance with 3.4.2.2.
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3.4.3 Procedure Recertification:

Recertification of weld schedules

shall be

required for failed test welds and when any change is made to the following
parameters:

.3.1 When a change is made in base metal composition or a change is made in

thickness in excess of +10% (not applicable to cosmetic-pass-weld
configuration).

When a change is made in joint design (not applicable to

cosmetic-pass-weld configuration), but not necessarily after changes in
length of diameter of joint.

3.4

3.4.3.2
3.4.3.3 Whe
wor
3.4.3.4 Whe
thr
3.4.3.4.1 T
c
3.4.3.5 Whe
tha
3.4.4 Produ
the p
3.4.4.1 VWel
vac
mer
2 m
the
3.4.5 Marki
weldi
unles
3.4.6 Rewor
accom

ing and Identification:
ing and identifiable to the welding operator, and shall bg

the welding position (relationship between the gun angil
angle) is changed in excess of 10 degrees.

a change is made in any one of the machine settings, it
ugh 20, or in the energy input, item 23 of Table 1.

e use of the beam-deflection switch, item .19 of Table 1|
nsidered when used for the purpose of sCanning or beam 3

the weld machine, weld gun, or filament shape are diffe
used to certify the welding procedure.

tion Welding: Production parts shall be welded in accory
rameters established in the weld procedure certification

ing Environment: Electron-beam welding shall be perform
um at a partial pressure not higher than 1 x 10-4 milli

ury. Venting of the .chamber after welding shall not ocg
nutes after complietion of welding, unless otherwise estd
weld procedure certification.

Each weld shall be traceable to {
waived-by purchaser.

A rework shall be a full or partial electron-beam pen
lisbed subsequent to the full-penetration weld. Rework

e and the

ems 12 and 14

need not be
lignment.

rent from

dance with
of 3.4.2.

ed in a
eters of

ur less than
blished in

he date of
recorded,

etration weld
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fill or bead

appearance improvement, as well as full-penetration passes for correction
of a missed joint, and other defects may be accomplished by electron-beam

welding in accordance with a certified welding schedule.

Rest

arting the

electron beam after an arc-out shall not be classified as a rework but the

reason, location, and method shall be recorded.

Only one rewe

permitted.

1d is
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3.5 Post Treatment:

3.5.1 Machining: Machining of face surface, root surface, or both shall be as
specified by the applicable part drawing, the certified weld schedule, or
both. Cosmetic blending is permitted, but shall not decrease base metal
thickness, and shall not decrease weld thickness by more than 10% of weld
minimum depth of penetration.

3.5.2 Heat Treatment: Weldments requiring heat treatment shall be processed in
accordance with part drawing requirements.

3.6 Properties:

Specimens| taken from test plates, actual parts, or simulated partls produced
for procedure certification as in 3.4.2.1 and 3.4.2.2 shallconfarm to the
following requirements:

in accordance with ASTM E 8 or ASTM E 8M. The weld is acceptable when
failure occurs at a stress equal to or greater;than the minimun tensile
strengtlhh specified by purchaser. Specimens.failing at the bond line of the
weld or in the weld metal are acceptable only when examination |of the
fracture surface at 15X magnification reveals it to be free of [defects.

3.6.1 Tensile Strength: When required, specimens shall conform to aad be tested

3.6.2 Metallurgical Examination for Soundness, Bead Shape, and Weld Width:

3.6.2.1 Macrg-sections of the weld shall conform to the requirements [of 3.7.
Sectijons shall be taken transverse to the weld direction and [shall be
examiined at 3 to 10X magnification. Minimum weld bead width [shall be
established and recorded and witness line acceptance criterid for scarf
jointls shall also be noted for full penetration welds.

3.6.2.2 Micrdg-sections of cosmetic welds, examined at not less than 100X
magniffication, shall meet the acceptance criteria of 3.7. Sgctions shall
be taken paralel to and transverse to the weld direction.

3.6.3 Speciall Properties: When special tests are required to establish
nondestructive acceptance criteria as in 3.7.2, the tests and gpecimens
shall becestablished as agreed upon by purchaser and vendor, and shall
apply to-both-weldc S ST e et ,

3.7 Quality:

Electron-beam welds shall conform to the following requirements, unless
otherwise specified (See 8.2 for defect definitions):

3.7.1 Visual Inspection: Al1l weldments, examined at 3X magnification or greater,
shall meet the following:

-7 -
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3.7.

1.1

.1.9

Color: The weld bead and adjacent parent metal shall have a color
similar to that of the unwelded parent material. In the case of
titanium, this color shall have a bright silver or light straw-colored
appearance; blue-gray or gray discoloration or the presence of loose
scale is not acceptable. Discoloration due to vapor deposition is
acceptable. Cosmetic passes shall not be used to change color.

Penetration: Joints shall have complete penetration unless a partial
penetration weld is specified. On special designs, however, complete
penetration may be achieved by post-weld machining.

: F BT pints,
ins ff1C1ent penetrat1on of part1a1 penetration we]ds and. missed joints
are not acceptable. Not less than 0.010 inch (0.25 mm) of parent metal
from each side of the joint shall be included in the welded jarea (See
ARP1333 for procedure).

Cracks: Not acceptable in the weld-heat affected zone or adjacent parent
metal except where microfissuring is specifically permitted py the
engineering drawing (See 3.7.2.1).

ds and Pores: Voids and pores open o the surface are not acceptable
gss they are subsequently to be removed by machining or blending.

Voi
unl

Underfill and Concave Root Surface: The cumulative depths of underfill

sheet and p]ate up to 0 150 1nch (3. 81 mm) 1n nom1na1 th1ckness' mismatch
shall not exceed 10% or 0.010 inch (0.25 mm), whichever is less.

Overlaps: Not acceptable.

.1.10 Peaking: Distortion, usually in sheet metal in thin configurations,

which causes the weld, measured from each weld toe or edge, to
move out of the plane of the parent metal by more than 30% of
the parent metal thickness, is unacceptable.

-8 -
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.1.11.2 Rdo

.1.11 Witness Lines: When specified on the part drawing, witness lines shall

be applied to the face and root sides of the weld joint (See ARP1333 for
procedure).

.1.11.1 Face Side: Joint interface (seam) as established by witness lines

shall fall within the central one-third of the weld beam. If the face
side witness line examination indicates that the joint interface does
not fall within the central one-third of the weld bead, the witness
line data shall be evaluated for acceptance by the cognizant
electron-beam weld activity to ensure compliance with 3.7.1.3.

sh
addition, the d1fference between unmelted witness 1ineOsp ces on each
side of the weld bead shall be one space or less. Weld bdad locations
which show a difference of more than one space (0:030 inch (0.76 mm)
displacement) shall be evaluated for acceptance to ensure |[compliance
with 3.7.1.3.

.7.1.11.3 Witness line joint interface locations on'the weld face sHall be

evaluated and accepted before any cosmetic passes are madg.

.1.11.4 Fagr scarf joints, the requirements of '3.7.1.11.1 and 3.7.1.11.2 shall

apply, unless otherwise specifiedi "Witness line acceptande criteria
fgr all scarf joints shall be as:specified on the pertinent
electron-beam certification (EBC).

.1.12 Welder’s Identification: Each individual weld shall be positively

identifiable or traceablecto the weld operator who made that weld, using
the |stamp or symbol provided in 3.4.1.1. The method for applying the
welder’s identification shall be as specified on the part drawing or by
purghaser. The method selected should ensure that the identification
cannot be lost or'obliterated during subsequent processing.

.2 Radiogtaphic Inspection: A1l welds shall be radiographically inspected in

accordgnce withy'AMS 2635 or MIL-STD-453 to determine conformange to the
following acceptance standards. In addition, radiographic inspection shall
be used as“the referee technique for identifying, locating, and determining
the size_of indications disclosed by ultrasonic inspection as {n 3.7.3.

.2.1 Cracks: The presence of cracks, as a result of welding, in the

weld-heat-affected zone or adjacent parent metal are not acceptable.
Should microfissuring be acceptable in any specific alloy (e.g.
precipitation hardenable nickel alloys), acceptance criteria shall be
specified by purchaser.

.2.2 Porosity, Voids, and Inclusions: Weld discontinuities, such as porosity,

voids, and inclusions (metallic and nonmetallic), within the weld metal
or immediately adjacent in the parent metal shall be restricted and sized
as follows:

-9 -
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3.7.2.2.1 The size of internal porosity, cavities, voids, and inclusions shall be
determined by its largest dimension.

3.7.2.2.2 Inclusions (metallic or nonmetallic) shall be treated the same as
porosity.

3.7.2.2.3 Interconnected porosity, inclusions, and cavities (voids) shall be
considered as one single pore for sizing purposes.

3.7.2.2.4 Pores and voids identified with the welding operation are acceptable
provided they do not exceed the limits of 3.7.2.3.

3.7.2.3 Intdrnal Discontinuity Limits:

3.7.2.3.1 Maximum Pore Diameter: Two or more adjacent discontjinuities, other

an aligned (3.7.2.3.3), shall be treated as a single discontinuity
xcluding the space between them) when the spacing between them is

ss than three times the greatest dimension of the smaller adjacent
scontinuity. The allowable limits for vatious parent meftal

icknesses are established in Table 2, Column B(2), for ajluminum
alloys, and in Table 2, Column B(1), for<all other materialls covered by
tHis specification.

o Q. =t~

3.7.2.3.2 Mdximum Defect Area: Shall be the(sum of the areas of the| pores
tatally within a 1.0-inch (25-mm). length of weld not to exgceed the
limits of Table 2, Column C(2)5 for aluminum alloys, and Tjable 2,

Cqlumn C(1), for all other materials.

3.7.2.3.2.1 |Pores under 0.010 inch {(0.25 mm) shall not be considered| in
calculating total defect area for thicknesses 0.25 inch |(6.4 mm) or
over.

ximum Aligned-‘Defect Area: Shall be any group of five or more
dividual pores within a 1.0-inch (25-mm) length of weld whose images
n be intersected by a straight line (regardless of orientation within
e weld)-and the distance between adjacent discontinuities within the
oup being considered is less than four times the longest| dimension of
e smaller adjacent discontinuity. The limits of aligned| defects are
tablished in Table 2, Column C(4), for aluminum alloys, and in Table

E]

NO 0 O~

3.7.3 Ultrasonic Inspection: When specified by purchaser, all welds, including
weld certification tests, shall be ultrasonically inspected in accordance
with AMS 2630, AMS 2632 or, for titanium and titanium alloys, AMS 2631.
Acceptance criteria shall be as specified in 3.7.2.1 and 3.7.2.2.

3.7.3.1 Discontinuities or isolated ultrasonic responses, which by a reanalysis
of witness line data and reinspection are shown not to be missed joints,
shall be acceptable. Discontinuities which cannot be confirmed by
radiograhpic inspection as in 3.7.2 in the area of the ultrasonic
indication shall be referred to the cognizant engineering activity for
disposition.
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3.7.4 Fluorescent Penetrant Inspection: A1l welds, including weld certification

3.7.

5

QUALITY

tests, of non-magnetic materials shall be fluorescent penetrant inspected
in accordance with AMS 2645 or MIL-STD-6866 to locate imperfections open to
the surface. No defects are permissible except as permitted by 3.7.1.5,
unless otherwise authorized by the cognizant engineering activity.

Magnetic Particle Inspection: All welds, including weld certification
tests, of magnetic materials shall be magnetic particle inspected in
accordance with AMS 2640 or MIL-STD-1949. No defects are permissible
unless otherwise authorized by the cognizant engineering activity.

‘Responsibility for Inspection: The welding vendor shall be responsible for
performing all required tests. Purchaser reserves the right to |[sample and to
perform|any confirmatory testing deemed necessary to ensure that| welded

assemblies conform to the requirements of this specification.

c1

.1

2.2.1

F
(7% ]

Samp]inI and Testing:
Shall b

assification of Tests:

Accepfance Tests: Tests for quality (3.7).are acceptance tests and shall
be penformed on each weld.

Preprqduction Tests: Tests for weld procedure certification (3.4.2) and

properties (3.6 and 3.7) are preproduction tests and shall be [performed on
the fi{rst-article shipment of a welded part to a purchaser, when a change
in prgcessing requires reapproval of the welded part as in 4.4.2, and when
purchdser deems confirmatory testing to be required.

For|direct U.S. Military, procurement, substantiating test data and, when
rquested, preproduction test material shall be submitted tg the
cogpizant agency astdirected by the procuring activity, contracting
officer, or request’ for procurement.

in accordance with the following; a lot shall be all parts or

assembljes_of the same alloy(s) of one configuration processed gt one time in

sequence and presented for vendor’s inspection at one time:

.1

.2

For Acceptance Tests: All production weldments.

For Preproduction Tests: Not less than three welds for procedure
certification (3.4.2) representative of each joint in the part or assemb]y
using production facilities or facilities representative of those to be
used in production. When preproduction test welds are made on actual
hardware, the number and location of test specimens shall be as designated
by purchaser.
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4.4 Approval:

r-3
F-

.1 Purchaser shall approve the vendor’s facilities, inspection methods, and
process controls before production parts are supplied and these shall be
available for purchaser’s inspection during the period of production part
manufacture.

4.4.2 MWhen specified, sample parts and the welding procedure shall be approved by
purchaser before welded parts for production use are supplied. If
necessary to make any change in procedures or methods of inspection, the
welding processor shall submit for reapproval details of proposed changes
and, when requested, sample welded parts.

4.5 Reports:

The venddr of welded parts shall furnish with each shipment a repprt showing
the results of tests on each lot to determine conformance to the pcceptance
test reqyirements and stating that the parts have been processed fin
accordande with the certified welding procedure by'certified welding
operatorg. This report shall include the purchase’order number, AMS 2680A,
part or 3assembly number, and quantity.

5. PREPARATIQN FOR DELIVERY:
5.1 Identifidation:

Welded pdrts shall be identified as,specified on the part drawing|or as
agreed upon by purchaser and vendor.

5.2 Protective Treatment:

When required, welded parts shall be given a suitable protective treatment as
specified in the purchase order or by the part drawing.

ith,
commercial practice and in compliance with applicable rules and regulations
pertaining to the handling, packaging, and transportation of the parts to
ensure carrier acceptance and safe delivery.

5.3.3 For direct U.S. Military procurement, packaging shall be in accordance with
MIL-STD-2073-1, Commercial Level, unless Level A is specified in the
request for procurement.

6. ACKNOWLEDGMENT:

A vendor shall mention this specification number and its revision letter in
all quotations and when acknowledging purchase orders.
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8.2

8.3

8.4

8.5

8.6

REJECTIONS:

Parts not welded in accordance with this specification, or with modifications

authorized by purchaser, will be subject to rejection.
NOTES:

Marginal Indicia:

The (R) symbol is used to indicate technical changes from the previous issue

of this specification.

Defect Definitions:

Shall cgnform to standard definitions as shown in AWS A3.0,

Dimensigns in inch/pound units are primary; dimensions)in SI units are shown
as the approximate equivalents of the primary units-and are pregented only

for information.

For direct U.S. Military procurement, purchase<documents should
less than the following:

Title, number, and date of this specification
Part or assembly number of parts:to be welded
Quantity of parts to be welded

Leyel A packaging, if required (See 5.3.3).

specify not

Process¢s meeting the requirements of this specification have bgen classified

under Federal Standardization Area Symbol "THJIM".
Key Words:

EB weldjng, fatigue critical application

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE "B".
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TABLE 1 - Minimum Parameters To Be Recorded in Welding Procedure

1. Applicable Electron-Beam Certification (EBC) Number

2. Parent Metal

3. Parent Metal Thickness

4. Pre-Weld Cleaning Procedure, Applicable Cleaning
Specification, or both '

5. Surface Preparation at Weld Joint

6. Filler Metal Type, Specification, or both

7. Automatically Fed Filler Metal Diameter

8. Filler Wire Feed Speed (£10%)

9. Operator jand ID Stamp

11. Sketch o
(0.5

Set-Up Including A1l Angles
gree)

10. Welding Z[eed, inches/minute (mm/s) (+5%)

12. Distance jof Gun to Work (+1/8 inch-(+3.2 mm))
13. Beam Current (+5%)

14. High Voltlage (+5%)

15. Focusing Current (+5%)

16. Vacuum Leyvel

17. Welding Schedule

18. Tacking/LockingPasses

19. Beam Deflection - On/Off Type or Shape
Amplitude Frequency

. §

20. Cathode to Anode Spacer
21. Witnessing Inspector’s Name and Stamp
22. Quality Control Certification

23. Maximum Residual Magnetism, gauss

24. Weld Machine Identification
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TABLE 1 - Minimum Parameters To Be Recorded in Welding Procedure (Continued)

25. Weld Gun Identification

26. Filament Type
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