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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, or www.astm.org.

ASTM E 8/ E 8M Tension Testing of Metallic Materials

ASTM E 290 Bend Testing of Material for Ductility

ASTM E 384 Microindentation Hardness of Materials

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 Inerf 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 Spedtrometry

3. TECHNICAL REQUIREMENTS
3.1 Composition
Shall conform to the| percentages by weight shown in Table 17y carbon shall be determined in accordance with
ASTM E 1941, hydrogén in accordance with ASTM E 1447, oxygen and nitrogen in accordance with ASTM E 1409, and

other elements in accoydance with ASTM E 2371. Other analytiGal methods may be used if acceptgble to the purchaser.

TABLE 1 ~COMPOSITION

Element min max

Aluminum 35 4.5

Vanadium 2.0 3.0

Iron 1.2 1.8

Oxygen 0.20 0.30

Carbon -- 0.08 (800 ppm)
Nitrogen -- 0.03 (300 ppm)
Hydrogen -- 0.015 (150 ppm)
Other Elements, each (3.1.1) -- 0.10

QOther Elements, total (3.1.1) -- 0.30

Jitanium remainder

3.1.1 Determination Not required for TOUTNE acceprance.

3.1.2 Check Analysis

Composition variations shall meet the applicable requirements of AMS2249.

3.2 Melting Practice

3.2.1 Alloy shall be multiple melted. Melting cycle(s) prior to the 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 remelting (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 argon and/or helium at an
absolute 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

The product shall be supplied in one of the following conditions:

331

Sheet or strip hot rolled to an intermediate stage, finished to nominal size by cold reduction, and annealed.

Product shall be leveled and pickled, as required, and have surface appearance comparable to a commercial
corrosion-resistant steel 2D, 2B, or bright anneal finish (See 8.2).

3.3.2

rall flotiaon

Plate or shee
commercial cd
industry practi
forging stock s

3.4 Annealing

The product shall be
the selected temperat
procedure used, and (¢
accordance with AMS2
3.5 Properties
The product, as furni
requirements of 3.5.1
cooled at a rate equiv
3.5.1 Tensile Proper
Shall be as specified
determined

(0.005 mm/mm/minute
0.2% offset yield strain

in accorglance with ASTM—~E*' 8 / E 8M with the
and maintained within a tolerance of + 0.002 inch/inch/minute (0.002 mm/nmm/minute) through the

hut I\JIIC\'}I unnculcd dUJbQ:Cd anu IIQLLCIIUd hu‘v’ing A ourfuuc uppcur

rrosion resistant steel No. 1 finish (See 8.2). Plate product shall be-prg
tes designed strictly for the production of plate stock to procured thickness.
hall not be supplied in lieu of plate.

nnealed by heating to a temperature within the range 1300-to 1500 °F (705

ooling at a rate that will produce product meeting the“requirements of 3.5
750.

nd 3.5.2 after being heated in air to\1325 °F + 25 (720 °C £ 14), held at h
ent to an air cool or slower, and descaled:

s}ed, shall conform to the requirements 0f23.5.1, 3.5.2, 3.5.3, and 3.5.4. Prod
|

ties

in Table 2 on product, 0.020 to 2.10 inches (0.50 to 53.3 mm), inclusive
rate of strain set at (

TABLE2A - MINIMUM TENSILE PROPERTIES, INCH/POUND UNITS

ance comparable to a
duced using standard
Bar, billet, forgings, or

to 815 °C), holding at

re £25 °F (x14 °C) for a time commensurate with product thickness, and heating equipment and

Pyrometry shall be in

uct shall also meet the
pat for 20 minutes * 2,

in nominal thickness,
.005 inch/inch/minute

Yield Strength Elongation
Nominal Thickness Tensile Strength at 0.2% Offset in 2 inches or 4D
Inches ksi ksi %
C LT C CT C LT
Cold Rolled
0.020 to 0.156, incl 134 139 112 129 10 10
Hot Rolled
0.125 to0 2.10, incl 131 131 118 118 12 12
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TABLE 2B - MINIMUM TENSILE PROPERTIES, SI UNITS

Yield Strength

Elongation

Nominal Thickness Tensile Strength at 0.2% Offset in 50.8 mm or 4D
Millimeters MPa MPa %
L LT L LT L LT
Cold Rolled
0.508 to 3.96, incl 924 958 772 889 10 10
Hot Rolled
3.20 t0 53.4, incl 903 903 814 814 12 12
3.5.2 Bending
Product under 0.1875[inc . mm)_in_nominal thickness, shall have a test sample prepared nominally 0.750 inch

(19.06 mm) in width, W

fixture supports shall h
the bend factor shown
cracking when examin

ave a contact radius 0.010 inch (0.25 mm) minimum, and the plunger'shall

pd at 15 - 25X magnification.

TABLE 3 - BEND FACTOR

ith its axis of bending parallel to the direction of rolling. The sample shallklje bend tested at room
temperature in confornpance with the guided bend test defined in ASTM E 290 through an angle of

105 degrees. The test
have a radius equal to

in Table 3 times the nominal thickness. Examination of the bent sample shall not show evidence of

Nominal Thickness Nominal Thickness Bend
Inch Millimeters Factor
Up to 0.1875, excl Up to 4.76, exel 4

3.5.3 Microstructure

Shall be that structure
or 3.5.3.4. A microstru

3.5.3.1 Lamellar alp
3.5.3.2 Equiaxed alf
3.5.3.3 Equiaxed alf
3.5.3.4  Partially brol

3.5.4 Surface Contamination

resulting from alpha-beta processing:Microstructure shall conform to 3.5.3.1
ture showing a continuous network of alpha in prior beta grain boundaries is

ha with some equiaxed alpha in‘a transformed beta matrix.
ha in a transformed beta matrix.
ha and elongated.alpha in a transformed beta matrix.

en and distorted grain boundary alpha with plate-like alpha.

The product shall be f

3.5.4.1, 3.5.4.2, 3.5.4.3 orather method arrppmhln to purrhaan

e of any oxygen-rich layer, such as alpha case, or other surface contamin

,or3.5.3.2,0or3.5.3.3,
not acceptable.

htion, determined as in

3.54.1

3.54.2

3.54.3

The bend test of 3.5.2.

Microscopic examination at 400X minimum.

Hardness differential; 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.

3.5.4.4

In case of dispute, the method of 3.5.4.3 shall apply.
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3.6 Quality

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free from "oil cans" (See
8.3.1) of depth in excess of the flatness tolerance, ripples, and foreign materials and from imperfections detrimental to

usage of the product.

3.6.1

AMS2630, Quality Class A, when specified in Purchase Documents (See 8.6).

3.7 Tolerances
3.7.1
3.7.2
3.7.3 Special flatnes
4. QUALITY ASSUR/

4.1 Responsibility fo

Shall conform to all applicable requirements of AMS2242.

Flatness tolergrees-gde-rotapply-to-eottedprogaets—m

S may be specified for plate, in which case the special flatness tolerances-of
ANCE PROVISIONS

[ Inspection

The vendor of the prodluct shall supply all samples for vendor's tests and shallsbe responsible for

required tests. Purchg
ensure that the produc
4.2 Classification of
4.2.1 Acceptance T4

Composition (3.1), con

ser reserves the right to sample and to perform any “confirmatory testing
conforms to specified requirements.

Tests
sts

dition (3.3), tensile properties (3.54), bending (3.5.2), microstructure (3.5.3)

(3.5.4), quality (3.6), and tolerances (3.7) are acceptance tests and shall be performed on each hes

4.2.1.1 When specif

4.2.2 Periodic Tests

The following requirern
frequency of testing is

ed, ultrasonic quality (3.6.1)of each plate.

nents are periadic tests and shall be performed at a frequency selected
Specified by purchaser:

Plate 0.500 to 2.10 inches (12.70 to 53.4 mm) inclusive shall be ultrasonically inspected in accordance with

AMS2242 apply.

the performance of all
deemed necessary to

surface contamination
t or lot as applicable.

by the vendor unless

4.2.2.1 Surface confamination, as determined by 3.5.4.2 and 3.5.4.3.
4.2.2.2 Tensile (3.5.L)-and bending (3.5.2) properties of product after reheating to 1325 °F + 25 (720 °C * 14).
4.3 Sampling and Testing

Shall be in accordance with the following; a lot shall be all product of the same nominal size from the same heat
processed at the same time:

4.3.1 For Acceptance Tests
4.3.1.1 Composition

One sample from each heat, except that for hydrogen determinations one sample from each lot obtained after thermal
and chemical processing are completed.
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