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can be readily welded and require a minimum of preheat or postweld stress-relief. Materials
that meet these criteria are listed in Table 1. Materials within a given category can be welded in

any combi

nation.
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3.1.2 Materials should be welded in the annealed or normalized condition. Heat treatment of 4130

low-alloy steel and of 6061 and 6063 aluminum alloys after welding is recomm

ended if

maximum properties in the base material and the weld are desired. Welding of heat-treatable
material to non-heat-treatable material will result in only the heat-treatable material being

capable of responding to postweld heat treatment. Aluminum alloys and corro

sion-resistant

steels can be welded in the heat treated or strain hardened condition, but the base material
properties will be reduced in the area of the weld. Welding of 4130 steel in the heat treated

condition is not recommended.

3.2 Assembly Design:

3.2.1 Weld joint|configuration will dictate assembly and edge preparatiorirequireme

3.2.2

3.2.3
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, the following:
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because the material thickness is such that the desired-oint penetration canng
without a prepared groove. Special edge preparation, which is costly, time cor
some casgs extremely difficult, is required for groove welds, except square grg
grooves afe more difficult to prepare than single grooves but help reduce weld
welding thjck material. Double-fillet welds are preferred over single-fillet welds

include, but are

nts and will

pquire a minimum
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Mminimum of
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ove. Double
distortion when
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tend to neptralize the effects of the builtsin‘crack. The effects of such cracks g
eliminated by using a groove weld, with-a prepared joint if necessary, to give f
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complete yelding, i.e., full penetration, where the assembly is to be heat treat
Intersectir|g joints should be kept to a minimum because they create problems
preparation and assembly-and often cause distortion. Intermittent welds shoul
a minimum as they do not'afford a continuous load path between the two join
Joint configurations and joint preparation are described and explained in the s
code (AWE D1.1) prepared by the American Welding Society.

Material thickness dictates both the joint configuration and the welding process.
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ructural welding
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Weld joint accessibility must be considered when designing the assembly. Accessibility

requirements vary greatly with the welding process to be used. The maximum
clearance should be provided around each joint.

practicable
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3.24

Inspection test requirements must be considered when the joint configuration is being

determined. Designs should be such that a minimum of nondestructive testing (NDT) is
required. Conservative designs and proof testing will, in most cases, eliminate the need for
costly and time-consuming nondestructive testing. Visual inspection should be made of each
weld, but where additional nondestructive test methods are required, they should be specified
on the drawing. Specific welds may require more inspection than others and these
requirements should be indicated on the drawing. The type, direction, and load for proof testing
should be indicated on the drawing when used in lieu of, or as a supplement to, NDT methods.
Penetrant and magnetic particle inspection methods can be used on most joint configurations.
Radiographic inspection should be used only on critical weldments and only when

straight-thyough, single-wall radiography can be employed. Use of radiograph
"T" type jqints is not recommended as results are often misleading and may-le

unnecess
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welded with this
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3.4 Filler Materials:

The welding process, base material, strength requirements and, in some cases, color match, will
dictate which filler wire is to be used. The filler materials listed in Table 1 represent an

optimization

3.5 Cleaning:

of these factors.

Welds in ground support equipment do not normally require cleaning. Detail parts and weld joints
should, however, be free of oil, grease, and scale prior to welding to ensure a quality weld.
Post-weld cleaning is required only on welds made by the SMAW process and consists of
removing the solidified weld slag.
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3.6

3.7

3.8

3.9

Post-Weld Thermal Treatment:

It is desirable to stress-relieve carbon and low-alloy steel parts, particularly when the part will be
extensively machined after welding. Stress-relief can be omitted on parts that will be

subsequently heat treated. Aluminum alloys and corrosion-resistant steels do not require stress
relief after welding. Low-alloy steels and 6061 and 6063 aluminum alloys can be heat treated to

higher strength after welding.

Welding Procedures:

It is desirable to prepare written welding procedures which will guide the fabricat
assurance df a satisfactory product. These procedures should include, but-neead
the following:

Base materials for each member, including specifications
Filler metal for each joint, including specification

Joint prepargtion

Precleaning|procedures

Welding method for each joint

Inspection methods and procedures

Quality reqyirements

Postweld stfess-relief (temperature and time)

Postweld cl¢aning procedures

Welder Qudlification:

Prior to production welding, the weldershould be required to prove welding profi
test samples in accordance with MIL-STD-1595. The test samples should includ
(sheet-to-shieet or plate-to-plate)ya "T" type joint (fillet welds), an intersecting tul
gusset reinfprcement, and a-joint representative of the most frequently welded p
does not fit [nto one of the.previous categories. These test samples should be t
nondestruct|vely, then sectioned and examined for root penetration, lack of fusig
porosity or inclusions, undercutting, and cracks. Test samples should be weldeq
category of pase material and each type of filler metal (Table 1) that will be weld
The proficiepcyitest should be repeated every five years or after a welder has nd

pr and give better
not be limited to,

ciency by welding
e a groove joint
pe and plate with
roduction joint if it
bsted
n, excessive

for each
ed in production.
t welded for

three months.

Inspection Requirements:

All welds in each assembly should be visually inspected. The additional nondestructive test

methods specified on the drawing should be performed after the visual inspectio

n.

3.9.1 Visual inspection should first be made prior to welding to ensure proper joint preparation and fit

up. After welding, visual inspection should be made to ensure that the weld is

free of cracks,

laps, undercuts, and excessive build up and suck-back. Visual inspection will also verify full

penetration of single groove welds (when required), smooth fairing of weld fille
base metal, and good workmanship of all welding.

r metal into the
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