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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM E 539 X-Ray Emission Spectrometric Analysis of 6Al-4V Titanium Alloy

ASTM E 1409 Determination of Oxygen and Nitrogen in Titanium and Titanium Alloys by the Inert Gas Fusion
Technique

ASTM E 1447 Determination of Hydrogen in Titanium and Titanium Alloys by the Inert Gas Fusion Thermal
Conductivity/Infrared Detection Method

ASTM E 1941 Determination of Carbon in Refractory and Reactive Metals and Their Alloys

ASTM E 2371 Analysis of Titanium and Titanium Alloys by Atomic Emission Plasma Spectrometry

3. TECHNICAL REQUIREMENTS
3.1 Composition

Shall conform to the percentages by weight shown in Table 1; carbon shall bg determined in accordance with
ASTM E 1941, hydrdgen in accordance with ASTM E 1447, oxygen and nitrogen in accordance with ASTM E 1409, and
other elements in acpordance with ASTM E 539 or ASTM E 2371. Other analyticalL methods may be used if acceptable to
the purchaser.

I TABLE 1 - COMPOSITIGON
Element min max
Aluminum 5.50 6.75
Vanadium 350 4.50
Iron -- 0.15
Oxygen (3.1.1.1) 0.03 0.11
Carbon (3.1.1.1) -- 0.03
Nitrogen (3.1.1.1) -- 0.012 (120 ppm)
Hydrogen (3.1.1.1) - 0.005 ( 50 ppm)
Yitrium (3.1.1.2) -- 0.005 ( 50 ppm)
Other Elements, each (3.1.1.2) -- 0.03
Other Elementsqiotal (3.1.1.2) -- 0.10
Titanium remainder

3.1.1  Except for carbon, oxygen;.nitrogen, and hydrogen, chemical analysis of initial ingot, bar, or rod stock before
drawing is agceptable pfavided the processes used for drawing or rolling, annealing, and gleaning are controlled
to ensure continued conformance to composition requirements.

3.1.1.1  Carbon, oxygens-nitrogen, and hydrogen shall also be determined on each lot of finished pwire.

3.1.1.2 Determination not required for routine acceptance.

3.1.2 Check Analysis

Composition variations shall meet the applicable requirements of AMS2249.

3.1.3 Sample size when using ASTM E 1447 for hydrogen may be as large as 0.35 gram.

3.2 Melting Practice

3.2.1 Alloy shall be multiple melted. Melting cycle(s) prior to final melting cycle shall be made using vacuum
consumable electrode, nonconsumable electrode, electron beam cold hearth, or plasma arc cold hearth melting

practice(s). The final melting cycle shall be made under vacuum using vacuum arc (VAR) practice with no alloy
additions permitted.
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3.2.1.1  The atmosphere for nonconsumable electrode melting shall be vacuum or shall be inert gas at a pressure not
higher than 1000 mm of mercury.
3.2.1.2 The electrode tip for nonconsumable electrode melting shall be water-cooled copper.
3.3 Condition

Vacuum annealed.

3.4 Fabrication

3.41

3.4.2

3.4.3

344

3.45

3.46
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3.5 Properties
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3.51

Weldability
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3.5.2 Spooled Wite
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D the following requirements:

v smoothlyand evenly during welding and shall produce acceptable welds. ARP1876 may be used to

Shall conformto 3.5.2.1, 3.5.3.2 and 3.5.2.3.

3.5.21

Winding

Filler metal in coils and on spools shall be wound so that kinks, waves, sharp bends, overlapping, or wedging are not
encountered, leaving the filler metal free to unwind without restriction. The outside end of the electrode (the end where
welding is to begin) shall be identified so it can be located readily and shall be fastened to avoid unwinding. The winding
shall be level winding.


https://saenorm.com/api/?name=217150ed7d26264d977220ed84c0d08d

SAE AMS4956F Page 4 of 7

3.522 Cast

Wire, wound on standard diameter spools as shown in Table 3 shall have imparted to it a curvature such that a specimen
sufficient in length to form one loop with a 1-inch (25-mm) overlap, when cut from the spool and laid on a flat surface,
shall form a circle (cast) within the limits shown in Table 2.

3523 Helix

The specimen on which cast was determined, when laid on a flat surface and measured between adjacent turns, shall
show a vertical separation (helix) not greater than shown in Table 2.

I TABLE 2A - CAST AND HELIX REQUIREMENTS — INCH-POUND UNITS
Spool Diameter Cast Helix
Inches Inches Ineh
min max max
4 2.5 9 0.50
8 10 20 0.75
12 15 30 1.00
I TABLE 2B - CAST AND HELIX REQUIREMENTS, SI UNITS
Spool Diameter Cast Helix
millimeters millimeters millimeterg
min max max
102 64 229 13
203 254 508 19
305 381 762 25
3.6 Quality

Wire, as received by purchaser, shall be uniform-invguality and condition, sound, and free from forgign materials and from
imperfections detrimpental to welding operationsy operation of welding equipment, or properties |of the deposited weld
metal.
3.7 Sizes and Tolgrances

Wire shall be suppligd in the sizeS and to the tolerances shown in 3.7.1 and 3.7.2.

3.7.1 Diameter

Shall be as shown in) Table 3.

I TABLE 3A - SIZES AND DIAMETER TOLERANCES, INCH/POUND UNITS
Nominal Diameter Tolerance, Inch Tolerance, Inch
Form Inch Plus Minus
Cut Lengths 0.030, 0.045, 0.062, 0.078 0.002 0.002
Cut Lengths 0.094,0.125,0.156, 0.188 0.002 0.002
Spools 0.007,0.010, 0.015 0.0005 0.0005
Spools 0.020, 0.030, 0.035, 0.045 0.001 0.002

Spools 0.062, 0.078, 0.094 0.002 0.002
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I TABLE 3B - SIZES AND DIAMETER TOLERANCES, SI UNITS
Nominal Diameter Tolerance, Millimeter Tolerance, Millimeter
Form Millimeters Plus Minus
Cut Lengths  0.76, 1.14, 1.57, 1.98 0.05 0.05
Cut Lengths  2.39, 3.18, 3.96, 4.78 0.05 0.05
Spools 0.18,0.25, 0.38 0.013 0.013
Spools 0.51,0.76, 0.89, 1.14 0.03 0.05
Spools 1.57,1.98, 2.39 0.05 0.05
3.7.2 Length

Cut lengths shall be furnished in 36 inch (760 mm) length, unless specified otherwise. Other standard lengths are 12, 18,
27, or 36 inch (305, 457, 686, or 914 mm). Length, as ordered, shall not vary more than +0, -1/2 inch (+0, -13 mm) from
the length ordered.
4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for Inspection

The vendor of wire shall supply all samples for vendor's tests and shall be responsible for the performance of all required
tests. Purchaser resgrves the right to sample and to perform any confirmatory testing deemed nefcessary to ensure that
the wire conforms to ppecified requirements.

4.2 Classification df Tests

421 Acceptance Tests

Composition (3.1), siges and tolerances (3.7), and alloy verification (5.2) are acceptance tests and|shall be performed on
each heat or lot as applicable.

4.2.2 Periodic Tesls

Weldability (3.5.1), cast (3.5.2.2), and helix (8,5.2.3) are periodic tests and shall be performed at a|frequency selected by
the vendor unless freguency of testing isSpecified by purchaser.

4.3 Sampling and Testing

Shall be as follows; |a lot shall be all wire of the same nominal size from the same heat procgssed under the same
conditions in the same production run:

431 For AcceptarjceTests

4.3.1.1 Composition

One sample from each heat; except that for carbon, oxygen, nitrogen, and hydrogen, one sample from each lot at finished
diameter, obtained after thermal and chemical processing is completed.

44 Reports

The vendor shall provide a copy of the original material manufacturer’s report (material certification) including: producer
name, product form, mill produced size, and country where the metal was melted (i.e., final melt in the case of metal
processed by multiple melting operations). The vendor of welding wire shall furish with each shipment a report showing
the results of tests of the filler metal per 3.1.1.1 for composition of each heat and for the carbon, oxygen, nitrogen, and
hydrogen content of each lot, and stating that the wire conforms to the other technical requirements. This report shall
include the purchase order number, heat and lot numbers, AMS4956F, nominal size, and quantity.
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