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AMS2750 Pyrometry

AMS2809 Identification, Titanium and Titanium Alloy Wrought Products

ARP982 Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy Products

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,

ASTME 8/E 8M

ASTM E 290

ASTM E 384

ASTM E 1409

ASTM E 1447

ASTM E 1941

ASTM E 2371

www.astm.org.

Tension Testing of Metallic Materials

Bend Testing of Material for Ductility

Kngop and Vickers Hardness of Materials

Determination of Oxygen and Nitrogen in Titanium and Titanium" Alloys by

Teghnique

Determination of Hydrogen in Titanium and Titanium{Alloys by the Inert

Conductivity/Infrared Detection Method

Determination of Carbon in Refractory and Reactive'Metals and Their Alloys

Anglysis of Titanium and Titanium Alloys by Atomic Emission Plasma Spectromg

3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to

ASTM E 1941, hydroge
other elements in acco

the| percentages by weight ‘shown in Table 1; carbon shall be determing
bn in accordance with ASTM E 1447, oxygen and nitrogen in accordance w
rdance with ASTM E-2371. Other analytical methods may be used if acceptalle to the purchaser.

TABLE 1 - COMPOSITION

the Inert Gas Fusion

Gas Fusion Thermal

try

d in accordance with
ith ASTM E 1409, and

min max
Vanaditim 7.50 8.50
Chroemium 5.50 6.50
Molybdenum 3.50 4.50
ZITCOTIuT 350 7450
Aluminum 3.00 4.00
Iron -- 0.30
Oxygen -- 0.12
Carbon -- 0.05
Nitrogen -- 0.03

Hydrogen (3.1.3) --
Yttrium (3.1.1) --
Other Elements, each (3.1.1) --
Other Elements, total (3.1.1) --
Titanium remainder

0.020 (200 ppm)
0.005 ( 50 ppm)
0.15
0.40
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3.1.1 Determination not required for routine acceptance.
3.1.2 Check Analysis

Composition variations
3.1.3

3.2 Melting Practice

shall meet the applicable requirements of AMS2249.

Sample size, when using ASTM E 1447, may be as large as 0.35 gram.

Alloy shall be multiple melted. The first melt shall be made by consumable electrode, nonconsumable 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 remeting(VAR) practice Aoy additions are ot permitted-im thefima- VAR et

3.2.1.1 The atmosp

absolute pre
3.2.1.2 The electrod
3.3 Condition

The product shall be sypplied in the following condition:

3.3.1 Sheet and Stri
Hot rolled, with or wit
appearance comparab
3.3.2 Plate

Hot rolled, solution he
steel No. 1 finish (See

production of plate sto
plate.

3.4 Heat Treatment
The product shall be g

holding at the selecte
heating equipment ang

nere for non-consumable electrode melting shall be vacuum or shall béyarg
5sure not higher than 1000 mm of mercury.

e tip for nonconsumable electrode melting shall be water-cooled copper.

D

hout subsequent cold reduction, solution heat treated, descaled, and lev{
e to a commercial corrosion-resistant steel No. 2D finish (See 8.2).

8.2). Plate product shall\bé produced using standard industry practices d
ck to the procured thigckness. Bar, billet, forgings, or forging stock shall no

plution heatytreated by heating to a temperature within the range 1450 to 17
] temperature within £25 °F (£14 °C) for a time commensurate with prog
pracedure used, and cooling at a rate that will produce product meeting th
ccordance with AMS2750.

bn and/or helium at an

bled, having a surface

hted, and flattened, having a\surface appearance comparable to a commercial corrosion-resistant

esigned strictly for the
[ be supplied in lieu of

00 °F (788 to 927 °C),
uct thickness and the
e requirements of 3.5.

Pyrometry shall be in al

3.5 Properties

The product shall conform to the following requirements:

3.5.1 As Solution He

3.5.1.1 Tensile Prop

at Treated

erties

Shall be as specified in Table 2, determined in accordance with ASTM E 8 / E 8M with the rate of strain set at

0.005 inch/inch/minute  (0.005 mm/mm/minute) and maintained within a tolerance of +0.002

(0.002 mm/mm/minute) through the 0.2% offset yield strain.

inch/inch/minute
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TABLE 2A - MINIMUM TENSILE PROPERTIES, INCH/POUND UNITS (SEE 8.3)

Yield Strength at Elongation in 2

Tensile Strength 0.2% Offset Inches or 4D
Nominal Thickness Inches Kksi Kksi %
Up to 0.029, incl 125 120 (3.5.1.1.1) 6
Over 0.029 to 0.1874, incl 125 120 (3.5.1.1.1) 8
Over 0.1874 to 1.999, incl 125 120 10 (8) (3.5.1.1.2)
Over 1.999 t04.000, incl 120 115 8 (6) (3.5.1.1.2)

TABLE 2B - MINIMUM TENSILE PROPERTIES, SI UNITS (SEE 8.3)

Tensite YietdStrengthrat Efongationh 50.8

Nominal Thickness Strength 0.2% Offset mm-er.4D
Millimeters MPa MPa %
Upto 0.74, incl 862 827 (3.5.1.1.1) 6
Over |0.74to 4.76, incl 862 827 (3.5.1.1.1) 8
Over [4.76to 50.77, incl 862 827 10 (8) (3.5.14.1.2)
Over 50.77 to 101.60, incl 827 793 8 (6) (3.5.1.1.2)

3.5.1.1.1  Yield strength value is a maximum for this size in the Solution Treated Condition.
3.5.1.1.2 Elongation|value in parentheses applies in the transverse diréction only.
3.5.1.2 Bending

Product under 0.1875]inch (4.762 mm) in nominal thickness;shall have a test sample prepared nominally 0.750 inch
(19.06 mm) in width, \with its axis of bending parallel to-the direction of rolling. The sample shall be bend tested in
conformance with the guided bend test defined in ASTM. E)290 through an angle of 105 degrees. The test fixture supports
shall have a contact radius 0.010 minimum, and the plunger shall have a radius equal to the bend factor shown in Table 3
times the nominal thigkness. Examination of the.bent sample shall not show evidence of crackjng when examined at
15 to 25 X magnificatign.

TABLE 3 - BEND FACTOR

Nominal Thickness Nominal Thickness Bend
Inch Millimeters Factor
Up to 0.070, incl Upto 1.78, incl 3
Over0.070 to 0.1875, excl Over 1.78 to 4.762, excl 3.5

3.5.1.3 Surface Contamination

The product shall be free of any oxygen-rich layer, such as alpha case, or other surface contamination, determined as in
3.5.1.3.1, or 3.5.1.3.2, or 3.5.1.3.3, or other method acceptable to purchaser.

3.5.1.3.1  The bend test of 3.5.1.2.
3.5.1.3.2  Microscopic examination at 400X minimum.
3.5.1.3.3 Hardness difference; a surface hardness more than 40 points higher than the subsurface hardness,

determined in accordance with ASTM E 384 on the Knoop scale using a 200 gram load, being evidence of
unacceptable surface contamination.
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3.5.2 Response to Heat Treatment

Product shall conform to the following requirements after being precipitation heat treated by heating within the range 875 to

1150 °F (468 to 621 °C), holding at the selected temperature within £15 °F (£8 °C) for 2 to 30 hours. Precipitation heat
treatment shall precede final machining of specimens.

3.5.2.1 Tensile Properties
I Shall be as shown in Table 4, determined in accordance with 3.5.1.1.

TABLE 4A - MINIMUM TENSILE PROPERTIES, INCH/POUND UNITS (SEE 8.3)

rensite-Strength Yield-StrengtiTat Eformggtion in 2
Nomingl Thickness Inches ksi 0.2% Offset ksi Inches|or 4D%
Up to 0.1874, incl 180 170 6
Over 0J1874 to 1.999, incl 180 170 8
Over 1]999 to 4.000, incl 170 160 6 (4) (3.5.2.1.1)
TABLE 4B - MINIMUM TENSILE PROPERTIES, SI UNITS (SEE 8.3)
Tensile Yield Strength at Elongatiop in
Nominal Thickness Strength 0.2% Offset 50.8 mm gr 4D
Millimeters MPa MPRa %
Upto 4.76, incl 1241 1172 6
Over [4.76 to 50.77, incl 1241 1172 8
Over 50.77 to 101.60, incl 1172 1103 6 (4) (3.5.p.1.1)
3.5.2.1.1 Elongation|value in parentheses applies in the transverse direction only.
3.6  Quality

| free from “oil cans”

The product, as rece
(See 8.4.1) of depth in

to usage of the product.

3.6.1 When specifie
accordance wi
3.7 Tolerances

ved by purchaser, shall ‘be uniform in quality and condition, sound, an
excess of the flathessitolerances, ripples, and foreign materials and from im|

1, plate 0.500_ihches (12.70 mm) and over in nominal thickness shall be ult
h AMS263X and shall meet the quality standards agreed upon between the

Shall conform to all ap[PIicabIe requirements of AMS2242.

perfections detrimental

asonically inspected in
urchaser and supplier.

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 the performance of all
required tests. Purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to
ensure that the product conforms to specified requirements.

4.2

Classification of Tests

All technical requirements are acceptance tests and shall be performed on each heat or lot as applicable.
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