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2.1.2 Aerospace Recommended Practices:

ARP982 - Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy
Products

2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA
19103-1187.

ASTM E 8 - Tension Testing of Metallic Materials
ASTM E 8M - Tension Testing of Metallic Materials (Metric)
ASTM E 120 - Chemical Analysis of Titanium and Titanium Alloys

2.3 U.S. Goveerent Publications: Available from Naval Publications-and Forms
Center, Atfin: NPODS, 5801 Tabor Avenue, Philadelphia, PA 19120-5Q99.

2.3.1 Military [Specifications:

MIL-H-81200 - Heat Treatment of Titanium and TitaniumyAlloys
2.3.2 Military |Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Ytorage
3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight,
® determined |by wet chemical methods .im accordance with ASTM E 120, by
spectrochemical methods, or by other analytical methods acceptable |to

purchaser:
min max
Aluminym 5.00 - 6.00
Vanadiym 5.00 - 6.00
Tin 1.50 - 2.50
Iron 0.35 - 1.00
Copper 0.35 - 1.00
Oxygen - 0.20
Carbon — 0.05
Nitrogen —— 0.04 (400 ppm)
Hydrogen - 0.015 (150 ppm)
Yttrium (3.1.1) - 0.005 (50 ppm)
Residual Elements, each (3.1.1) - 0.10
Residual Elements, total (3.1.1) — 0.40
Titanium remainder

3.1.1 Determination not required for routine acceptance.

3.1.2 Check Analysis: Composition variations shall meet the applicable
requirements of AMS 2249. No variation over maximum will be permitted for
yttrium.

3.2 Condition: The product shall be supplied in the following conditions:
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3.2.1 Bars, Tubes, and Shapes: Extruded, annealed, straightened and detwisted
as required, and descaled.

3.2.1.1 Extrusions shall be descaled by wet or dry abrasive blasting, by

3.2.2 Flash Welded Rings:
3.2.3 Stock for Flash Welded Rings:

chemical procedures, or by other methods acceptable to purchaser.

As ordered by the flash welded
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raightening

Annea
heati
1300°
+25°F

Stres

wisting operations may be performed in conjunction with

e in accordance with MIL-H-81200.
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.1 Tensile Properties: Shall be as specified in Table I, determined in
accordance with ASTM E 8 or ASTM E 8M with the rate of strain

maintained at 0.003 - 0.007 inch/inch/minute
(0.003 - 0.007 mm/mm/minute) through the yield strength and then
increased so as to produce failure in approximately one additional

minute.

When a dispute occurs between purchaser and vendor over the

yield strength values, a referee test shall be performed on a machine
having a strain rate pacer using a rate of 0.005 inch/inch/minute
(0.005 mm/mm/minute) through the yield strength and a minimum cross
head speed of 0.10 inch (2.5 mm) per minute above the yield strength.
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TABLE I
Nominal Elongation  Reduction
Diameter or Distance Tensile Yield Strength in 4D of Area
Between Parallel Sides Strength at 0.2% Offset %, _Mmin %, _min
Inches psi, min psi L LT L LT
Up to 1.50, incl 150,000 140,000 - 165,000 10 8 20 15
Over 1.50 to 3.00, incl 145,000 135,000 - 160,000 10 8 20 15
Over 3.00 to 4.00, incl 140,000 130,000 - 155,000 10 8 20 15
FABLET(SD
Nominal Elongation | Reduction
Diametdr or Distance Tensile Yield Strength in 4D of Area
Between |Parallel Sides Strength at 0.2% Offset %omin %,_min
Mi[11imetres MPa, min MPa [ LT L LT
Up to 38.1, incl 1034 965 - 1138 10 8 20 15
Over 38J1 to 76.2, incl 1000 931 - 1103 10 8 20 15
Over 76)2 to 101.6, incl 965 896 - 1069 10 8 20 15

3.4.1.1.1.1 Tg

0 d

24

3.4.1.1.2 Surflace Contamination: Except as permitted by 3.4.1.1.2.1,

0 sha

othe

not

pur¢haser and vendor.

0

3.4.1.1.2.1 N$en permitted by purchaser, extrusions to be machined al
h
t

3.4.1.1.3 Mic

11 be free of any oxygen-rich layer, such as alpha-case,

lower than 100Xsmagnification or by other method agreed

ve an oxygen-rich layer provided such layer is removablg
e mach®ning allowance on the extrusion.

nsile properties shall be determined in the long-transvgrse
{rection on product from which teasile specimens not lesg than
50 inches (63.5 mm) in length .cah be obtained. Tests in the
longitudinal direction are not@required on product tested
transverse direction.

in the

extrusions
or any

r surface contamination, determined by microscopic examjnation at

upon by

-over may
p within

rgstructure: Shall be essentially that resulting from bg

proCessing. Microstructure shatt notbe ctause forrejectio

pta

standards have been agreed upon by purchaser and vendor.

3.4.1.2 After

y unless

Solution and Precipitation Heat Treatment: Product shall have the

following properties after being solution heat treated by heating to
1650°F + 25 (899°C + 14), holding at heat for 1 hour + 0.1, and
guenching in agitated oil or water and precipitation heat treated by
heating to 1050°F + 15 (566°C + 8), holding at heat for 4 hours + 0.25,
and cooling in air.
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3.4.1.2.1
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Tensile Properties:

in 3.4.1.1.1 and 3.4.1.1.1.1.

Shall be as specified in Table II, determined as

TABLE II
Nominal Elongation Reduction
Diameter or Distance Tensile Yield Strength in 4D of Area
Between Parallel Sides Strength at 0.2% Offset %, min %, _Mmin
Inches psi, min psi L T L T
Up to 2.00, incl 150,000 140,000 - 165,000 10 8 20 15
Over 00 to 4.00, incl 145,000 135,000 - 160,000 10 15 15
TABLE I (SI)
Nominal Elongation Reduction
Diameter or Distance Tensile Yield Strength in 4D of Area
Betwgen Parailel Sides Strength at 0.2% Offset %, min %, min
Millimetres MPa, min MPa L L L T
Up to 50.8, incl 1034 965 <1738 10 § 20 15
Over 50.8 to 101.6, incl 1000 9315~ 1103 10 g 15 15

.2 Stock [for Flash Welded Rings: Specimens’taken from the stock [after heat
treatment as in 3.3 shall meet the requirements of 3.4.1.1.1 3nd, after
furthgr heat treatment as in 3.4.122, shall meet the requiremgnts of
3.4.1J2.1.

Quality:

.1 Alloy|shall be multiple melted; at least one of the melting cycles shall be
under [vacuum. The first ‘melt shall be made by consumable eledtrode,
noncorjsumable electrnode, electron beam, or plasma arc melting|practice.
Subsequent melt or(melts shall be made using consumable electrode practice
with no alloy additions permitted in the last consumable elecfrode melt.

.1.1  The [atmosphere for nonconsumable electrode melting shall be [vacuum or

shall be inert gas at a pressure not higher than 250 mm of mercury.

.1.2 Thelelectrode tip for nonconsumable 919ctr6dp melting shall Ibe

water-cooled copper.

.2 The product, 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 product.

Tolerances:
AMS 2245 or MAM 2245.

Extrusions shall conform to all applicable requirements of
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the product shall supply all
samples for vendor's tests and shall be responsible for performing all
required tests. Results of such tests shall be reported to the purchaser as
required by 4.4. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to
the requirements of this specification.

4.2 (Classification of Tests:

4.2.1 Ac ance Tests: Tests for the following requirements are acceptance
tests and shall be performed on each heat or lot as applicable. :

4.2.1.1 Composition (3.1) of each heat.

4.2.1.2 Hydrogen content (3.1), tensile properties (3.4.1.1) surface
0 contamination (3.4.1.1.2), microstructure (3.4.1.1%.3), and quality

.2) of each lot of bars, tubes, shapes, and flash welded fings in

nealed, formed, or formed and stress relieved condition

4.2.1.3 Tolerances (3.6) of extrusions.

4.2.2 Periodi¢ Tests: Tests for tensile properties (3.4.1.2.1) after|solution
and preg¢ipitation heat treatment and of“stock for flash welded rings to
demonstyrate ability to develop specified properties (3.4.2) are|periodic
tests and shall be performed at a frequency selected by the vendor unless
frequengy of testing is specifiedoby purchaser.

4.3 Sampling and Testing: Shall be.¥n accordance with the following;|the number
® of specim¢gns to be sampled shall be the minimum number of specimens tested.
A lot shall be all productiof the same nominal size from the same [heat

processed |at the same time.

4.3.1 For Acceptance Tests:

4.3.1.1 Compogition:.-One sample from each heat, except that for hydragen
determinations one sample from each lot obtained after thermal and
chemiqal \processing is completed.

4.3.1.2 Tensile Properties: At least one sample from each lot.

4.3.1.2.1 Tensile specimens shall be taken from the center of the cross-section
of the predominant or thickest portion of product 1.50 inches
(38.1 mm) and under in nominal diameter or distance between parallel
sides. Tensile specimens shall be taken midway between center and
surface of product over 1.50 inches (38.1 mm) in nominal diameter or
distance between parallel sides.

4.3.1.3 Surface Contamination and Microstructure: At least one sample from each
lot. ‘

4.3.2 For Periodic Tests: As agreed upon by purchaser and vendor, except that
0 specimens for tensile tests (3.4.1.2.1), when performed, shall be taken as
in 4.3.1.2.1.
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