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1. SCOPE:

This specification defines the requirements for joining metals and alloys using the gas-tungsten-arc
welding (GTAW) methods.

1.1 Application:

This welding process has been used typically for joining metallic components.
1.2 Classification:

Weldments covered by the specification are classified as follows:

Class A: Weldments whose fractures would cause injury to personnel, loss of a vehicle or system,
failure to complete an assigned mission task, or welds considered highly stressed.

Class B: All weldments that are not classified Class A.
Where no class is specified, Class B shall apply.
1.3 Safety - Hazardous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does not address the
hazards which may be involved in such use. It is the sole responsibility of the user to ensure
familiarity with the safe and proper use of any hazardous materials and to take necessary
precautionary measures to ensure the health and safety of all personnel involved.

2. APPLICABLE DOCUMENTS:

The issue of the following documents in effect on the date of the purchase order forms a part of this
specification to the extent specified herein. The supplier may work to a subsequent revision of a
document unless a specific document issue is specified. When the referenced document has been
canceled and no superseding document has been specified, the last published issue of that document
shall apply.

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or www.sae.org.

AMS 2750 Pyrometry
AMS 4901 Titanium Sheet, Strip, and Plate, Commercially Pure, Annealed, 70 ksi (485 MPa)
Yield Strength

AMS-STD-1595 Qualification of Aircraft, Missile, and Aerospace Fusion Welders
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2.2 ASTM Publications:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or www.astm.org.

ASTM E 1220 Visible Penetrant Examination Using the Solvent - Removal Process
ASTM E 1417 Liquid Penetrant Examination

ASTM E 1444 Magnetic Particle Examination

ASTM E 1742 Radiographic Examination

2.3 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094 or www.dsp.dla.mil.

BB-H-1168 Helium, Technical
MIL-A-18455 Argon, Technical

2.4 AWS Publications:

Available from American Welding Society, 550 NW LeJeune Road, Miami, FL 33126 or
WWW.aws.org.

AWS A2.4 Welding Symbols
AWS A3.0 Welding Terms and Definitions
AWS D17.1  Fusion Welding for Aerospace Applications

3. TECHNICAL REQUIREMENTS:

3.1 Materials and Equipment:

3.1.1 Base Metal: Shall be as specified.

3.1.2 Filler Metal: Shall be as specified. When not specified, filler metal shall be as recommended by the
basis metal manufacturer, and shall be specified in the welding procedure. For joints consisting of

two or more base metals, the filler metal shall be as agreed upon by purchaser and vendor.

3.1.3 Backing: May be used on root sides of welds only when specified by purchaser, but shall be
completely removed before inspection of welds and shall be part of the weld procedure.

3.1.4 Shield Gasses: Areas to be welded and heat affected zones of the base metal shall be shielded
with argon conforming to MIL-A-18455 or helium conforming to BB-H-1168, or mixtures thereof.

3.1.4.1 Shielding of Reactive Metals, Manual Welding: Titanium alloys and refractory metal alloys
(Mo, Cb, Ta, W, Zr) shall be welded in rigid or flexible chambers. After purging the chamber,
a test weld bead, made using no supplementary shielding, on AMS 4901 titanium, or equivalent,
shall be silver or light straw color on the surface of the weld deposit and heat affected zone.
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3.1.4.2 Shielding of Reactive Metals, Automatic Welding: Welds may be made outside of a chamber
using appropriate leading, trailing, and/or other inert gas shielding devices provided welds meet
the color requirements of 3.1.4.1.

3.1.5 Post Weld Heat Treatment: Shall be done in ovens or furnaces in accordance with the weld
procedure. Base metals supplied in cold worked or heat treated tempers shall not be post-heated
to a temperature that produces softening in areas outside of the heat affected zone.

3.1.5.1 Steels that produce hardnesses in excess of 36 HRC in the weld or heat affected zone shall be
tempered before inspection. For heat treatable and work hardened alloys, pyrometry shall
conform to AMS 2750.

3.2 Welder and Welding Operator Qualifications:

All welding shall be performed by welding operators qualified in accordance with AWS D17.1 or
AMS-STD-1595.

3.3 Terminology, Symbols, and Definitions:
Shall be in accordance with AWS A2.4 and AWS A3.0.
3.4 Preparation for Welding and Preweld Cleaning:

3.4.1 Cleaning and Surface Preparation: Surfaces to be joined shall be cleaned before welding, by
abrasive blasting, wire brushing, chemical etching, suitable solvents, or a combination of these, as
specified by the welding procedure. Surfaces, before welding, shall be free from paint, platings
and coatings, oxides and scale, and other foreign material. Materials used for surface preparation
shall have no contaminating effect on the base metal or joint.

3.4.2 Setup for Welding: Parts may be positioned in a locating fixture, but the fixture shall not
contaminate or react with the molten weld metal during welding. Parts may be tack welded but
tack welds shall be fully consumed by the final weld and shall not detract from the final weld
appearance. Run-on and run-off tabs may be used, but when used, shall be of the same base
metal as the metal being joined, and shall be removed before inspection.

3.5 Weld Procedure;

A welding procedure, such as a process specification or an instruction or operation sheet, shall be
established for processing of each weld. This procedure shall cover all significant operations and
parameters and shall include not less than the following:

Base Metal(s): Alloys and metal thicknesses including applicable base metal specifications

Filler Metal: Alloy including applicable material specifications, and, wire size for automatic welding
Type of Joint: Fillet, groove, plug, edge, flare, or other as applicable

Cleaning procedures for pre- and post-weld cleaning

Tools and fixtures required
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