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Chemical Check Analysis Limits, Titanium and Titanium Alloys

Identification, Titanium and Titanium Alloy Wrought Products

2.2 ASTM Publications

Tolerances, Corrosion and Heat-Resistant Steel, Iron Alloy, Titanium, and Titanium Alloy Bars and Wire

Industry Standard Practices for Production, Distribution, and Procurement of Metal Stock
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3. TECHNICAL REQU

3.1 Composition
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centages by weight shown in Table 1; carbon shall be determined in accorda
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Table 1 - Composition
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Columbium 42.00 47.00

Oxygen -- 0.16

Carbon -- 0.04

Silicon -- 0.03

Nitrogen -- 0.03 (300 ppm)
Iron -- 0.03

Chromium -- 0.02

Magnesium -- 0.01

Manganese -- 0.01

Hydrogen -- 0.0035 (35 ppm)
Other Elements, total (3.1.1) -- 0.40

Titanium remainder
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3.1.1 Determination not required for routine acceptance.
3.1.2 Check Analysis

Composition variations shall meet the applicable requirements of AMS2249. Check analysis limits for columbium shall be
within the limits of Table 1.

3.2 Melting Practice
Alloy shall be multiple melted. The first melt shall be made by vacuum consumable electrode, nhonconsumable electrode,
electron beam cold hearth, or plasma arc cold hearth melting practice. The subsequent melt or melts shall be made under

vacuum using vacuum arc remelting (VAR) practice. Alloy additions are not permitted in the final melt cycle.

3.2.1 The atmosphere for nonconsumable electrode melting shall be vacuum or shall be argon and/or helium at an
absolute pressure not higher than 1000 mm of mercury.

3.2.2 The electrode rlp for nonconsumable electrode melting shall be water-cooled copper.
3.3 Condition

3.3.1 Type 1 Wire
Cold finished (cold drayn) and annealed.
3.3.2 Type 2 Wire
Cold finished (cold drayn), with drawing lubricant removed unless othérwise specified by purchasef.
3.4 Heat Treatment
Type 1 wire shall be annealed by heating in vacuum (less-than 0.1 pm mercury) to a temperature within the range 1450 to
1600 °F (788 to 871 [C), holding at heat for sufficient time to produce a recrystallized structure that will meet the
requirements of 3.5, and cooling as required.
3.5 Properties
Wire shall conform to the following requirements:

3.5.1 Type 1 Anneal¢d Wire

3.5.1.1 Tensile Propgrties

Shall be as shown in Tjable(2, determlned |n accordance Wlth ASTM E8/E 8M as appllcable with [the rate of strain set at
0.005 inch/inch/minuté 9.002 inch/inch/minute
(0.002 mm/mm/minute) through the 0.2% offset yield stram

Table 2 - Minimum tensile properties

Properties Value
Tensile Strength 65 ksi (448 MPa)
Yield Strength at 0.2% Offset 60 ksi (414 MPa)

Elongation in 2 Inches (50.8 mm) or 4D 10%
Reduction of Area 50%
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3.5.1.1.1 Yield strength and reduction of area requirements do not apply to wire under 0.125 inch (3.18 mm) in diameter.
3.5.1.2 Average Grain Size

Shall be ASTM No. 5 or finer, determined in accordance ASTM E112 on a polished and etched sample.

3.5.2 Type 2 As-Drawn Wire

Properties shall be as agreed upon by purchaser and producer except that Type 2 wire annealed as in 3.4 shall also meet
the requirements of 3.5.1.1 and 3.5.1.2.

3.6 Quality

Wire, as received by purchaser, shall be uniform in quality and condition, sound, and free from foreign materials and from
imperfections detrimental to usage of the wire.

3.7 Tolerances
Shall conform to all apglicable requirements of AMS2241.

3.8 Production, distrlbution, and procurement of metal stock shall comply with. AS6279. This| requirement becomes
effective January| 1, 2017.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility forf Inspection

The producer of wire shiall supply all samples for producer's tests and'shall be responsible for the performance of all required
tests. Purchaser reserves the right to sample and to perform any:confirmatory testing deemed necepsary to ensure that the
wire conforms to speciffed requirements.
4.2 Classification of Tests

4.2.1 Acceptance Tests

Tests for the following fequirements are accéptance tests and shall be performed on each heat or Ipt as applicable:
4211 Typel

4.2.1.1.1 Compositign (3.1) of@ach heat.

4.2.1.1.2 Hydrogen ¢ontent(3.1), tensile properties (3.5.1), grain size (3.5.2) and tolerances (3.7) of each lot.

4212 Type?2
4.2.1.2.1 Composition (3.1) of each heat.
4.2.1.2.2 Tolerances (3.7) of each lot.
4.2.2 Periodic Tests

Tests of Type 2 wire to demonstrate ability to develop required properties (3.5.2) are periodic tests and shall be performed
at a frequency selected by the producer unless frequency of testing is specified by purchaser.
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