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Titanium Alloy, Sheet and Strip
15Mo - 3.0Al - 2.8Cb - 0.20Si

(Composition Similar to UNS R58210)

RATIONALE

AMS4897C results from a Five Year Review and update of this specification.

1. SCOPE

1.1 Form
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1.2  Application
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precipitation heat treat
to such applications.
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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, www.astm.org.

ASTM E 8/E 8M
ASTM E 21
ASTM E 112
ASTM E 290

ASTM E 1409

ASTM E 1447

ASTM E 1941

ASTM E 2371

3. TECHNICAL REQ
3.1 Composition
Shall conform to the

ASTM E 1941, hydrog
other elements in acco

Technique

Tension Testing of Metallic Materials
Elevated Temperature Tension Tests of Metallic Materials
Determining Average Grain Size

Bend Testing Material for Ductility

Determination of Oxygen and Nitrogen in Titanium and Titanium Alloys by
Determination of Hydrogen in Titanium and Titanium Alloys by“the Inerf
Conductivity/Infrared Detection Method

Determination of Carbon in Refractory and Reactive /Metals and Their
\nalysis

Analysis of Titanium and Titanium Alloys by Atomic:Emission Plasma Spectr

UJIREMENTS

percentages by weight shown_ in Table 1; carbon shall be determing
bn in accordance with ASTM E (1447, oxygen and nitrogen in accordance W
Fdance with ASTM E 2371. Other analytical methods may be used if accepta

TABLE 1 - COMPOSITION

the Inert Gas Fusion

Gas Fusion Thermal

Alloys by Combustion

bmetry

d in accordance with
ith ASTM E 1409, and
ble to the purchaser.

3.1.1 Determination

Element min max
Molybdenum 14.0 16.0

Aluminum 2.5 3.5

Columbium (Niobium) 2.4 3.2

Silicon 0.15 0.25

@xygen 0.11 0.15

Carbon -- 0.05

Iron -- 0.40

Nitrogen = 0.05 (500 ppm)
Hydrogen (3.1.2) -- 0.015 (150 ppm)
Other Elements, each (3.1.1) -- 0.10

Other Elements, total (3.1.1) -- 0.40

Titanium remainder

not required for routine acceptance.

3.1.2 Sample size when using ASTM E 1447 for hydrogen analysis may be as large as 0.35 gram.

3.1.3

Composition variations

Check Analysis

shall meet the applicable requirements of AMS2249.
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3.2 Melting Practice

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

3.3 Condition

Rolled, solution heat treated, descaled, and leveled, having a surface appearance comparableto.al commercial corrosion-
resistant steel No. 2D finish (See 8.2).

3.4 Solution Heat Tregatment
Product shall be solutfon heat treated by heating to a temperature within the rarige 1500 to 1650 °F (816 to 899 °C),
holding at the selected temperature within 25 °F (+14 °C) degrees for 3 to 80 minutes, and copling at a rate that will
produce product meetipg the requirements of 3.5 (See 8.3). Pyrometry shall £€)in accordance with AMS2750.

3.5 Properties
The product shall confgrm to the following requirements:
3.5.1  As Solution Hgat Treated

3.5.1.1 Tensile Properties

Shall be as shown in Tjable 2 for product 0.125 inch(3.18 mm) and under in nominal thickness, defermined 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) gnd maintained within a

tolerance of £0.002 inch/inch/minute (0.002 mm/mm/minute) through the 0.2% offset yield strain.

TABLE 2(- ROOM-TEMPERATURE TENSILE PROPERTIES

Property Value
Tepsile Strength 120 to 145 ksi (827 to 1000 MPa)
Yigld Strength/at 0.2% Offset 115 to 140 ksi (793 to 965 MRa)
Elgngation in 2 Inches (50.8 mm), min 8%

3.5.1.2 Bending

Product 0.125 inch (3.18 mm) and under 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 thickness. Examination of the bent sample shall not show evidence of cracking when examined at 15 to
25X magnification.

TABLE 3 - BENDING PARAMETERS

Nominal Thickness Nominal Thickness Bend
Inch Millimeters Factor
Up to 0.070, incl Up to 1.78, incl 3

Over 0.070 to 0.125, incl Over 1.78 to 3.18, incl 3.5
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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 by the
bend test of 3.5.1.2, by microscopic examination at not lower than 400X magnification, or by other method acceptable to
purchaser.

3.5.1.4  Microstructure

Shall be greater than 80% recrystallized beta grains (See 8.4.2), determined by optical examination at not lower than
100X magnification after decoration aging (See 8.4.3) a representative specimen at 900 °F (482 °C) for 1 to 2 hours.

Silicides are an intrinsic feature of this product and, therefore, shall not be cause for rejection. Specimens shall be
polished and etched as in AMS2642 or by other suitable polishing and etching techniques.

3.5.1.5 Average GrgimrSize

Shall be as shown in Thble 4, determined in accordance with ASTM E 112.

TABLE 4 - AVERAGE GRAIN SIZE

Nominal Thickness Nominal Thickness ASTM Grain
Inch Millimeters Size Number
Up to 0.100, incl Up to 2.54,incl 6
Over 0.100 to 0.125, incl Over 2.54 to 3.18,incl 4

3.5.2 Response to Heat Treatment

Product 0.125 inch (3.
and Table 8, after prec
be determined in ag

18 mm) and under in nominal thickness shall*meet the requirements of Tal
ipitation heat treatment as in 3.5.2.1 or 3:5.2.2 as applicable. Room temper
cordance with ASTM E 8 / E 8MdJwith the rate of strain set at (

le 5, Table 6, Table 7,
ature tensile tests shall
.005 inch/inch/minute

(0.005 mm/mm/minute) and maintained within a tolerance 6f +0.002 inch/inch/minute (0.002 mm/mm/minute) through the

0.2% offset yield strain

3.5.2.1  Product sha|l conform to requirements shown in Table 5 and Table 6 after being hgated to 1100 °F + 10
(593 °C % 6)] held at heat for 8 hours £ 075, and cooled in air.
3.5.2.1.1 At Room Tlemperature

Shall be as shown in Thble 5, determined in accordance with ASTM E 8/ E 8M and 3.5.2.

TABLE 54 - MINIMUM ROOM TEMPERATURE TENSILE PROPERTIES, INCH/POUND UNITS
Ultimate Tensile Yield Strength
Strength at 0.2% Offset  Elongation
Grain Direction ksi ksi 9/,
Longitudinal 144 136 5
Transverse 147 138 5

TABLE 5B - MINIMUM ROOM TEMPERATURE TENSILE PROPERTIES, SI UNITS
Ultimate Tensile Yield Strength

Strength at 0.2% Offset  Elongation
Grain Direction MPa MPa %
Longitudinal 993 938 5
Transverse 1014 951 5

3.52.1.2 At 900 °F (482 °C)

Shall be as shown in Table 6, determined in accordance with ASTM E 21 on specimens heated to 900 °F £ 5 (482 °C +
3), held at heat for 20 to 30 minutes before testing, and tested at 900 °F + 5 (482 °C = 3).
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3.56.2.2

TABLE 6 - MINIMUM TENSILE PROPERTIES AT 900 °F (482 °C)

Property Value
Tensile Strength 95 ksi (655 MPa)
Yield Strength at 0.2% Offset 75 ksi (517 MPa)
Elongation in 2 Inches (50.8 mm) 15%

Product shall conform to requirements shown in Table 7 and Table 8 after being heated to 1275 °F + 10

(691 °C £ 6), held at heat for 8 hours + 0.5, cooled in air, reheated to 1200 °F + 10 (649 °C % 6), held at heat for
8 hours + 0.5, and cooled in air.

3.5.2.21

At Room Temperature

Shall be as shown in T

TABLE 74

TAH

3.5.2.22 At1100 °F
Shall be as shown in
(593 °C £ 3), held at h
apply to both the longit

bble 7, determined in accordance with ASTM E 8 / E 8M and 3.5.2.

- MINIMUM ROOM TEMPERATURE TENSILE PROPERTIES, INCH/POU
Ultimate Tensile Yield Strength Elongation
Strength at 0.2% Offset in2:Inches
Grain Direction ksi ksi %
Longitudinal 125 115 6
Transverse 125 115 5
LE 7B - MINIMUM ROOM TEMPERATURE TENSILE PROPERTIES, SI UN
Ultimate Tensile Yield-Strength Elongation
Strength at0.2% Offset  in 50.8 mm
Grain Direction MPa MPa %
Longitudinal 862 793 6
Transverse 862 793 5
(593 °C)

Table 8, determined in“accordance with ASTM E 21 on specimens h
pat for 20 to 30 minutes before testing, and tested at 1100 °F + 5 (593 °C
udinal and transverse 'grain orientation.

TABLE 8_-'MINIMUM TENSILE PROPERTIES AT 1100 °F (593 °C)
Property
JTensile Strength

Yield Strength at 0.2% Offset
Elongation in 2 Inches (50.8 mm)

Value
60 ksi (414 MPa)
49.0 ksi (338 MPa)
17%

ND UNITS

TS

pated to 1100 °F + 5
t+ 3). Properties shown

3.6 Quality

3.6.1

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free from "oil cans"

(See 8.4.1) of depth in excess of the flatness tolerances, ripples, and foreign materials and from imperfections
detrimental to usage of the product.

3.7 Tolerances

In accordance with AM

S2242.
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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 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.

4.3 Samplingand T

Shall be in accordang
processed at the same]
4.3.1 Composition

One sample from eacl
and chemical processi

4.3.2 Tensile Proper

sting

e with the following; a lot shall be all product of the same nominal)siz
time and in the same heat treatment batch.

 heat, except that for hydrogen determinations one sample from each lot
g is completed.

ties, Bending, Grain Size, Surface Contamination;and Microstructure

One or more samples from each lot for each requirement.

P

[«

or tensile tests of widths 9 inches .(229 mm) and over shall be taken
bnd transverse direction; for widths~under 9 inches (229 mm), specimeng

longitudinal dlirection.

4.3.2.1 Specimens
longitudinal
4.4 Reports

The vendor shall pro|

vide a copy of the_driginal material manufacturer's (producer's) report

including: producer n

me and country where the metal was melted (i.e., final melt in the case

multiple melting operatjons). This report shall document the results of tests for composition of each
content, room temperafure tensile properties, bending, average grain size, surface contamination,
temperature tensile pfoperties affer*aging of each lot, and state that the product conforms
requirements. This repport shall.include the purchase order number, heat and lot numbers, AMS48
produced size, and quantity.

4.5

b from the same heat

obtained after thermal

nd tested in both the
shall be taken in the

(material certification)
of metal processed by
heat and for hydrogen
and room and elevated
to the other technical
07C, product form, mill

Resampling and|Retesting

If any specimen used in the above tests fails to meet specified requirements, disposition of the product may be based on
the results of testing three additional specimens for each original nonconforming specimen. Failure of any retest
specimen to meet specified requirements shall be cause for rejection of the product represented. Results of all tests shall
be reported.
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