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1. SCOPE:

This specification classifies fusion welds according to structural integrity requirements and establishes
inspection methods and acceptance standards for welded tubular assemblies used in aerospace
applications.

1.1 Welding Processes:
The requirements specified herein apply to fusion welding by one of the following processes:

Shield metal arc welding (SMAW)
Gas tungsten arc welding (GTAW)
Gas metal arc welding (GMAW)
Plasma arc welding (PAW)

Flux cored arc welding (FCAW)
Submerged arc welding (SAW)

~0 o0 oW

1.2 Classification:

Each weld shall be classified according to structural integrity requirements and the weld
classification and inspection level shall be noted on the engineering drawing. Welds shall be
classified as follows:

a. Class A: Welds which are fracture or fatigue critical or welds the single failure of which would
cause significant danger to operation personnel or would result in an operational penalty. This
includes, but is not limited to, loss of major components, loss of control, unintentional release,
inability to release armament stores, or failure of weapon installation components.

b. Class B: A welded joint whose failure would reduce the overall reliability of the equipment or
system or preclude the intended functioning or use of equipment.

c. Class C: All welds not classified as Class A or Class B.
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1.3 Inspection Level:

Each weld shall be assigned a level of nondestructive inspection consistent with design
requirements. Nondestructive inspection requirements shall be as follows:

a. Level I: Radiographic, fluorescent penetrant and visual or radiographic, magnetic particle, and
visual inspection of all welds on each weldment for conformance to standards specified herein

b. Level Il: Fluorescent penetrant or magnetic particle and visual inspection of all welds in each
weldment for conformance to standards specified herein

c. Level lll: Radiographic, fluorescent penetrant and visual or radiographic, magnetic particle, and
visual inspection of welds to an AQL of 1.0 per MIL-STD-105 for conformance to the
requirements specified herein. A unit of product shall be a weld of 4 inches in length or
increments thereof

d. Level IV: Visual inspection only of all welds of each weldment for conformance to standards
specified herein

e. Level V: No inspection required
1.4 Assignment of Inspection Level:

Assignment of inspection level by weld class shall be in accordance with Table 1.

TABLE 1
Level Level Level Level Level
Class | ] 1] v \'
A X X X
B X X X X
C X X X

2. REFERENCES:
2.1 Applicable Documents:

The following documents shall form a part of this standard to the extent specified herein. The
applicable issue of each shall be that in effect on the date of this aerospace specification unless
otherwise specified in the manufacturer's detail specifications. Supplementary specifications,
standards, or the like, which by reference in any of the following publications are intended to be part
thereof, shall not be considered effective except as specifically stated in the manufacturer's detail
specification or as may be otherwise mutually agreed upon between the supplier and the purchaser.
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2.1.1 Standards:

2.1.1.1  Military:

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-453; Inspection, Radiographic

Change 1
MIL-STD-1949 Inspection Process, Magnetic Particle

MIL-STD-6866 Inspection, Penetrant Method of
2.1.2 Industry:

2.1.21 American Welding Society:

AWS A2.0 Welding Symbols, Standard
AWS A3.0 Standard Welding Terms and Definitions

2.2 Definitions:
Welding terms and definitions shall be per AWS A3.0 unless otherwise specified below.
2.2.1 WELD AREA: The weld area for fusion welds comprises that area adjacent to a weld joint within
which the specified weld is to be made. The weld area for a weld joint may be calculated as shown
in Figures 1 and 2.
2.2.2 |INDICATIONS: For the purpose of evaluation the character and extent of discontinuity patterns

produced by the various hondestructive test procedures, the patterns are hereinafter termed
"indications."
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FIGURE 1 - Weld Area Definition - See 2.2.1
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FIGURE 2 - Weld Area Definition - See 2.2.1
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2.2.3 HEAT TREATMENT: Heat treatment is defined as a combination of heating and cooling
operations, timed and applied to a metal or alloy in the solid state in a way that will alter the
metallurgical structure of the metal or alloy to produce desired propetrties. Heat treatment as
referred to in this specification excludes preheating, postheating, stress relieving, annealing, and
heating for the sole purpose of hot working.

2.2.4 WELD REPAIR: Welding required to make the part conform to the engineering drawing or this
specification after the initial welding has been accomplished shall be considered weld repair.

2.2.5 INCLUSION: An inclusion is defined as metallic or nonmetallic solid material entrapped in the weld
metal or between weld metal and base metal.

2.26 MISMATCH: Mismatch is a condition where intended flush surfaces are misaligned one relative to
the other.

3. REQUIREMENTS:
3.1 Weld Configurations:

3.1.1 Weld Reinforcement and VWeld Width:

a. Weld reinforcement shall fair smoothly into itself and into the base metal. Weld reinforcement
shall not interfere with function of weldment.

b. When machine welding is required by drawing callout, weld reinforcement "R" for Class "A"
groove welds shall not exceed the limits of T/3 or 0.030 inch, whichever is the greater, for
material thicknesses 0.375 inches and under. For material greater than 0.375 inches, the
maximum reinforcement shall be 0.125 inch.

c. When machine welding is not required by drawing callout, requirement for weld reinforcement
"R" for Class "A" weld shall not exceed the limits as follows:

(1) For material up to and including 0.125 inch thick to T/2 or 0.030, whichever is greater.

(2) For material over 0.125 inch and up to and including 0.510 inch thick to T/3 or 0.100 inch,
whichever is greater.

(3) For material over 0.510to 0.170 inch.
d. Typical examples of weld reinforcement profiles are indicated in Figure 3.

e. Width of each bead of a single or multipass weld shall be the minimum required for full
penetration, and shall not exceed 5T for manual GTAW, GMAWY, and PAW. \Width of weave
bead for SMAW shall not exceed 2-1/2 times the core diameter of the electrode being used.
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FIGURE 3 - Weld Reinforcement Profiles

3.1.2 Weld Penetration:

a. Groove welds in joints welded from one side only without a backing strip shall show complete
joint penetration as evidenced by the absence of a joint line on the side opposite that from
which welding was performed. (See Figure 4a.)

b. The backing strip, when required, shall be penetrated so as to ensure complete joint
penetration and fusion of the root edges of the joint. (See Figure 4b.)

c. Forjoints welded from both sides (Figure 4c), the minimum penetration overlap shall be 25% of
the root face or 0.062, whichever is the lesser.

3.1.3 Melt-Thru Welds:

a. Melt down the overlap, flare, flange or corner during welding so that the resultant weld shows
no evidence that the details were joggled, flared, or flanged.

b. Complete joint penetration is required. Weld bead depth shall not be less than "T."

c. Typical overlap, flare, edge-flange, corner, autogenous, and preplaced filler welds are shown in
Figure 5.
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