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1.1 Form: This specification covers a titanium alloy in the formhof pheet,

strip, arld plate.

1.2 Application: Primarily for parts requiring strength and“fracture|toughness
up to 80(4°F (427°C). Certain processing proceduressand service cpnditions
may causdq these products to become subject to steress-corrosion cracking;

ARP982 rdgcommends practices to minimize such conditions.

2. APPLICABLE] DOCUMENTS: The following publications form a part of this

specificatfion to the extent specified herein: The latest issue of [SAE
publicatiops shall apply. The applicabledissue of other publicatigns shall

be the isspe in effect on the date of :¥hie purchase order.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Wafrendale,

PA

2.1.1 Aerospacq Material Specifjcations:

AMS-2242

1509640001.

Tolerancesg'\Corrosion and Heat Resistant Steel, Iron Alloy,
Titanium,”and Titanium Alloy Sheet, Strip, and Plate¢

MAM-2242 |- Tolerapces, Metric, Corrosion and Heat Resistant Stee], Iron

AlY¥oyy, Titanium, and Titanium Alloy Sheet, Strip, anpd Plate

AMS-2249 |- Chem¥cal Check Analysis Limits, Titanium and Titanium|[Alloys
AMS-2631 |- WUl®8rasonic Inspection of Titanium Alloys
AMS-2809 |{~1dentification, Titanium and Titanium Alloy Wrought Products

2.1.2 Aerospace Recommended Practices:

ARP982 - Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy

Products

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1990 Society of Automotive Engineers, Inc.

All rights reserved.
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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

ASTM E 290 - Semi-Guided Bend Test for Ductility of Metallic Materials
ASTM E 384 - Microhardness of Materials

2.3 U.S. Government Publications: Available from Naval Publications and Forms
Center\’ A++n: I\!D('\DQ, f:\gﬂ'l Tahaor A\_/olmlc’ Dln-i'lzxr'la'lpln-i:’ DA 10120 E{"99_

2.3.1 Military| Specifications:

MIL-H-81%200 - Heat Treatment of Titanium and Titanium AlLdOYS

2.3.2 Military| Standards:

MIL-STD-163 - Steel Mill Products, Preparation Aoy Shipment and [Storage

3. TECHNICAL REQUIREMENTS:

1} determined by wet chemical methods in ,actordance with ASTM E 120, by
spectrochemical methods, or by otherjanalytical methods acceptablle to

3.1 Compositipn: Shall conform to the following percentages by weight,

purchaserf:
min max
Aluminum 7.35 - 8.35
MoTlybdenum 0.75 - 1.25
Vanladium 0.75 - 1.25
Iron -- 0.30
Oxylgen -- 0.12
Carjpon -- 0.08
Nitlrogeh -- 0.05 (500 ppm)
Hyd[regen -- 0.015 (150 ppm)
Yttleddm (3.1 1) o 0. 005 (50ppm)
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 requirements of
AMS-2249.

3.2 Condition: The product shall be supplied in the following condition:
3.2.1 Sheet and Strip: Hot rolled with or without subsequent cold reduction,

duplex annealed, descaled, and leveled, having a surface appearance
comparable to a commercial corrosion-resistant steel No. 2D finish.
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3.2.2 Plate: Hot rolled, duplex annealed, descaled, and flattened, having a surface
appearance comparable to a commercial corrosion-resistant steel No. I finish.

3.3 Arinealing: The product shall be duplex annealed by heating to a temperature

[’} within the range 1400° - 1450°F (760° - 788°C), holding at the selected
temperature within £25°F (£14°C) for 1 - 8 hours, cooling at a rate not
faster than 100 F (56 °C) degrees per hour to below 900°F (482 °C), cooling to room
temperature, reheating to 1450°F £ 25 (788°C = 14), holding at heat for
not less than 15 minutes, and cooling in air to room temperature. Furnace
surveys and calibration of temperature controllers and recorders shall be in
accordance with MIL-H-81200.

3.4 Properties: e progductSfat i Comform to the for Towimg Tequ i TEMeNLY

3.4.1 Tensile|Properties: Shall be as specified in Table I, determined in
accordarjce with ASTM E 8 or ASTM E 8M with the rate of stnadin maintained at
0.003 -10.007 inch/inch/minute (0.003 - 0.007 mm/mm/mindte) thrpugh the
yield sffrength and then increased so as to produce faidure in approximately
one additional minute. When a dispute occurs betweef purchaser and vendor
over thq yield strength values, a referee test shall be perform¢d on a
machine [having a strain rate pacer, using a ratevof 0.005 inch/jnch/minute
(0.005 mMm/mm/minute) through the yield strengbth and a minimum cross head
speed off 0.10 inch (2.5 mm) per minute above-the yield strength

TABLE T
Nomina] Thickness Tensi ke Yield Strength Elompgation in
IInches Streqgth At 0.2% Offset Inches or 4D
pSismin psi,min %, min
0.008 tg 0.014, incl 135,000 120,000 6
Over 0.014]to 0.025, 1incl 135,000 120,000 8
Over 0.025]to 0.187, 1incl 135,000 120,000 10
Over 0.187]to 1.000, incl 130,000 120,000 10
Over 1.000|to 2.000, ined 125,000 115,000 10
Over 2.000]to 4.000.%incl 120,000 110,000 8
TABLE T (SI)
Nomina] diickness Tensile Yield Strength EToqgation in
MiltHmetres Stlcnyth At—02%Offset 56— mm or Q
MPa,min MPa,min %, min
0.20 to 0.36, incl 931 827 6
Over 0.36 to 0.64, incl 931 827 8
Over 0.64 to 4.75, incl 931 827 10
Over 4.75 to 25.40, incl 896 827 10
Over 25.40 to 50.80, incl 862 793 10
Over 50.80 to 101.60, incl 827 758 8
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3.4.2 Bending: Product under 0.1875 inch (4.762 mm) in nominal thick
withstand, without evidence of cracking when examined at 20X
magnification, bending in accordance with ASTM E 290 through an angle of
105 degrees around a diameter equal to the bend factor times the nominal
thickness of the product, using either V-block, U-channel, or free bend
procedure, with axis of bend parallel to the direction of rolling. Only
one of these tests will be required for routine inspection. In
dispute, results of bend tests using the V-block procedure shall govern:

Nominal Thickness
Inch Millimetres Bend
go—to—0-0+05—Fret go—to—+—7+8—Hred
Ovpr 0.070 to 0.1875, excl Over 1.78 to 4.762, excl
3.4.2.1 Bengding requirements for product 0.1875 inch (4.762 mm) and
nomfinal thickness shall be as agreed upon by purchaser and |v

3.4.3 Microptructure: Shall be that structure resulting)from alpha-b
procegsing. Microstructure shall conform to 3.4¢3.1, 3.4.3.2,

3.4.3.1 Equipxed alpha in a transformed beta metnix.

)
3.4.3.2 Equipxed alpha and elongated alpha in*transformed beta matrix.
@
3.4.3.3 Primgry broken and distortedsdgpain boundry alpha with plate-|l
)
3.4.3.4 A mi¢rostructure showing-a continuous network of alpha in prfior beta
@ graif boundries is not.acceptable.
3.4.4 Surfacg¢ Contaminatilod: The product shall be free of any oxygen|
/] Tayer} such as_alpha case, or other surface contamination, deft
in 3.4.4.1, 34.4.2, or by other method agreed upon by purchgser and vendor.
3.4.4.1 The pend<fest of 3.4.2.
3.4.4.2 Hardmess—di+fferentiat—a——surface—hardness—more—thanr—40—potnts
) than the subsurface hardness, determined in accordance with ASTM E 384 on
the Knoop scale using a 200-gram Toad, being evidence of unacceptable
surface contamination.
3.5 Quality:

3.5.1 Alloy shall be multiple melted; at Teast one of the melting cycles shall
be under vacuum. The first melt shall be made by consumable electrode,
nonconsumable electrode, electron beam, or plasma arc melting practice.

]

The subsequent melt or melts shall

be made using consumable electrode

practice with no alloy additions permitted in the last consumable
electrode melt.
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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

2

The product, as received by purchaser, shall

cooled copper.

be uniform in qual

The electrode tip for nonconsumable electrode melting shall be
water-

ity and

condition, sound, and free from "oil cans" (See 8.2) with depth in excess
of flatness tolerances, ripples, and foreign materials and from
imperfections detrimental to usage of the product.

2.1 Plate
thick

meet
.6 Tolerances:
.6.

1 Thicknes

0.500 to 4.000 inches (12.70 to 101.60 mm), incT,
hess, ultrasonically inspected in accordance with AMS%Z6
lass Al of that specification.

Shall conform to the following:

S, Width, Length, and Straightness: A1l agpplicable requ]

of AMS-]

.6.2
width sh

3% if no
exclusi
nominal
product
shall b
.6.2.1 Flatndg
dista
separg
laid 1
.6.2.

2  Flatnd

. QUALITY ASSU

Flatness|:

242 or MAM-2242.

Flatness tolerance for product 36<inches (914 mm) and
all be 5% if nominal thickness is@nder 0.025 inch (0.64
minal thickness is 0.025 to 0.1825 inch (0.64 to 4.762 n
e. Flatness tolerance for progduct under 0.1875 inch (4.]
thickness and over 36 inches~(914 mm) in nominal width g
0.1875 inch (4.762 mm) andyover in nominal thickness in
as agreed upon by purehasSer and vendor.

ss shall be determined from the expression 100H/L where
ce from the straight edge to the product at the point o
tion and "L" iS\ythe distance between contact points of
n any directfon on the product.

ss tolerances do not apply to coiled products.

RANGE PROVISIONS:

.1 Responsibil

in non

inal

31, shall

rements

under in
mm) and
m),

62 mm) in
nd for

all widths

"H" is the
[ greatest
h straight edge

it for Inspection: The vendor of the prndnrf shall sup

Ty all

samples for vendor's tests and shall be responsible for performing all
Purchaser reserves the right to sample and to perform any

tests.

required

confirmatory testing deemed necessary to ensure that the product conforms to
the requirements of this specification.

Classification of Tests:

Tests for all technical requirements are

tests and

Sampling a

shall be performed on each heat or 1ot as applicable.

nd Testing: Shall be in accordance with the following;

shall

be all

acceptance

a lot
product of the same nominal size from the same heat processed

at the same time and duplex annealed in the same heat treat batch.
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