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cal Check Analysis Limits, Titanium and Titanium Alloys

Tolerances, Corrosion and Heat-Resistant Steel, Iron Alloy, Titanium, and Titanium Alloy Sheet, Strip, and

Sampling and Testing of Wrought Titanium Raw Material Except Forgings and Forging Stock

AMS2242
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3. TECHNICAL REQ

3.1 Composition

iy
cation, Titanium and Titanium Alloy Wrought Products

ns

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshoho
Ww.astm.org.

nsion Testing of Metallic Materials
nd Testing of Material for Ductility
oop and Vickers Hardness of Materials

termination of Oxygen and Nitrogen“in Titanium and Titanium Alloys by
ethod

termination of Hydrogen inTitanium and Titanium Alloys by the Inert
nductivity/Infrared Detectien/Technique

termination of Carboniin Refractory and Reactive Metals and Their Alloys
alysis of Titanim and Titanium Alloys by Atomic Emission Plasma Spectrom

UIREMENTS

ken, PA 19428-2959,

the Inert Gas Fusion

Gas Fusion Thermal

etry

Shall conform to the

percentages by weignt Showmm 1 Tabie 1, Caroorn Ssriall bDe determin

] in accordance with

ASTM E 1941, hydrogen in accordance with ASTM E 1447, oxygen and nitrogen in accordance with ASTM E 1409, and
other elements in accordance with ASTM E 2371. Other analytical methods may be used if acceptable to the purchaser.

TABLE 1 - COMPOSITION

Element min max
Iron -- 0.20
Oxygen -- 0.15
Carbon -- 0.08
Nitrogen -- 0.03 (300 ppm)
Hydrogen (3.1.3) -- 0.015 (150 ppm)
Other Elements, each (3.1.1) -- 0.10
Other Elements, total (3.1.1) -- 0.30

Titanium

remainder



http://www.sae.org/
http://www.astm.org/
https://saenorm.com/api/?name=3dc82c23477ed685b8d1d51e38d20874

SAE

AMS4940B

Page 3 of 6

3.1.1 Determination
3.1.2
Composition variations
3.1.3
3.2 Melting Practice

3.2.1

not required for routine acceptance.

Check Analysis

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 produced by electron beam cold hearth melting (Type 2) or shall be multiple melted (Type 1). When

multiple melted, the first melt shall be made by consumable electrode, nonconsumable electrode, electron beam
cold hearth, or plasma arc cold hearth melting practice. Subsequent melt or melts shall be made under vacuum

using vacuum

3.2.1.1  The atmosp

absolute pre
3.2.1.2 The electrod

3.3 Condition
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nere for nonconsumable electrode melting shall be vacuum or shall be<arg
5sure not higher than 1000 mm of mercury.

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

The product shall be sypplied in the following condition:

3.3.1 Sheet and Stri
Hot rolled with or with
comparable to a comm
3.3.2 Plate

Hot rolled, annealed,
resistant steel No. 1 fin

the production of plate
plate.

3.4 Annealing

D

out subsequent cold reduction, annealed,descaled, and leveled, having
ercial corrosion-resistant steel No. 2D fifiish (See 8.3).

descaled, and flattened, having a surface appearance comparable to a
ish (See 8.3). Plate product shall be produced using standard industry practi
stock to the procured thickness. Bar, billet, forgings, or forging stock shall n

The product shall be annealed by heating to a temperature within the range 1200 to 1500 °F (649 to

selected temperature

procedure used, and cpoling<@s required to produce product capable of meeting requirements of 3.4

ithin £25-°F (14 °C) for a time commensurate with the thickness and the

accordance with AMSZ750.

R melt.

bn and/or helium at an

a surface appearance

commercial corrosion-
es designed strictly for
bt be supplied in lieu of

816 °C), holding at the
heating equipment and
. Pyrometry shall be in

3.5 Properties

The product shall conform to the following requirements:

3.5.1

Tensile Properties

Shall be in accordance with Table 2 for product 1.000 inch (25.40 mm) and under in nominal thickness, 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 inch/inch/minute (0.002 mm/mm/minute) through the 0.2% offset yield strain.
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TABLE 2 - TENSILE PROPERTIES

Property Value

Tensile

Yield Strength at 0.2% Offset
Elongation in 2 Inches (50.8 mm) or 4D, minimum

Strength, minimum 35.0 ksi (241 MPa)

24%

25.0 to 45 ksi (172 to 310 MPa)

3511

3.5.2 Bending

Elongation requirement applies only to product 0.025 inch (0.64 mm) and over in nominal thickness.

Product under 0.1875 |nch (4 762 mm) in nommal thickness, shall have a test sample prepared nominally 0.750 inch

(19.06 mm) in width,
conformance with the
shall have a contact ra
times the nominal thick
25 X magnification.

3.5.3 Average Grain

uided bend test defined in ASTM E 290 through an angle of 105 degrees.\J|
dius 0.010 minimum, and the plunger shall have a radius equal to the.bend f
ness. Examination of the bent sample shall show no evidence of cracking w

TABLE 3 - BEND FACTORS

Nominal Thickness Nominal Thicknéss Bend
Inch Millimeters Factor
Up to 0.070 Up t0-1.78 1.5
Over 0.070 to 0.1875 Over 1.78\t0 4.762 2

Size

Shall be No. 6 or finer gletermined by comparison of a polished and etched specimen with the chart

3.5.4 Surface Conta

mination

The product shall be flee of any oxygen-rich layer,/such as alpha case, or other surface contamin

3.54.1,0r35.4.2,0r3

5.4.3, or by other method-acceptable to purchaser.
t of 3.5.2.

examination’at*400X.

Hardness differential;-a surface hardness more than 40 points higher than the subsurface

e With"ASTM E 384 on the Knoop scale using a 200-gram load, is evi
bimifation.

hall be bend tested in
he test fixture supports
actor shown in Table 3
hen examined at 15 to

n ASTM E 112.

ption, determined as in

hardness, determined
ence of unacceptable

3.5.4.1 The bend tej
3.5.4.2 Microscopic
3.5.4.3
in accordan
surface cont
3.6 Quality

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free from “oil cans” (See 8.4)
of depth in excess of the flatness tolerances, ripples, and foreign materials and from imperfections detrimental to usage of

the product.

3.6.1

agreed upon by purchaser and vendor (See 8.6).

3.7 Tolerances

Shall conform to all applicable requirements of AMS2242.

When specified, titanium plate 0.500 inch (12.7 mm) and over in thickness shall meet ultrasonic quality standards
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