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TITANIUM ALLOY COMPACTS FOR B-NUTS
6A1 - 4V
Blended Power Product

1. SCOPE:

produced
aluminum
B-nut co

1.2 Applicat

lines to

2. APPLICABL

1.1 Form: This specification covers a titanium alloy in the £om o
by pressing and sintering a blend of elemental(titanium powder and

rvanadium alloy powder and requiring minimummachining
nfiguration.

jon: Primarily for light weight nuts ugsed for connecti
fittings and to equipment.

E DOCUMENTS: The following publications form a part of

specifica
Material
documents

2.1 SAE Publ

tion to the extent specified herein. The latest issue
Epecifications (AMS) shall apply. The applicable issue
shall be as specified in AMS 2350.

ications: Available from SAE, 400 Commonwealth Drive,

PA 1509

b«

2.1.1 BAerospace Material Specifications:

AMS 23
AMS 26

b0 - Standards)and Test Methods
B5 - Radiographic Inspection

AMS 2615 - Fluorescent Penetrant Inspection

f compacts

o achieve

hg fluid

this
bf Aerospace
of other

Warrendale,

SAE Technical Board rules provide that: “All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.™

Copyright 1982society of Automotive Engineers, Inc.

All rights reserved
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2.2

ASTM Pu

blications: Available from American Society for Testing and

Materia

ASTM B3
ASTM ES8
ASTM E1
ASTM E3

U.S. Go

ls, 1916 Race Street, Philadelphia, PA 19103.

11 - Density of Cemented Carbides
- Tension Testing of Metallic Materials
20 - Chemical Analysis of Titanium and Titanium Alloys
65 = Chemical Analysis of Ferrovanadium and Vanadium Al
Additives

loying

vernment Publications: Available from Commanding Officer, Naval

2.3.1

2.4

Public

Feder

ions an orms Lenter, a Y Avenue, lladelphla

al Standards:

Feder]

Milit

bl Test Method Standard No. 151 - Metals: Test Methods

ary Specifications:

MIL-T

Militl

~25135 - Inspection Material, Penetrant

ary Standards:

MIL-§

ANSI Pu

I'D-794 - Parts and Equipment, Procedures for Packaging

Iblications: Available from-American National Standards

Inc., 1

ANSTI B4

430 Broadway, New York, N¥' 10018.

6.1 - Surface Texture

, PA 19120.

and Packing of

Institute,

N

AN
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3. TECHNICAL REQUIREMENTS:

3.1

3.1.1

Composition: Shall be that resulting from blending elemental titanium

powder as in 3.1.2 and aluminum-vanadium alloy powder as in 3.1.3 and shall

conform

to the following percentages by weight, after pressing and

sintering, determined by wet chemical methods in accordance with ASTM E120,
by spectrographic methods in accordance with Federal Test Method Standard
No. 151, Method 112, or by other analytical methods approved by purchaser:

min max
Aluminum (3.1.1) 5.50 - 6.75
Vanadium (3.1.1) 3.50 - 4.50
Iron - 0.30
Oxygen - 0.30
Sodium - 0{25
Chlorine - 0.15
Carbon - 0.10
Silicon 5 0.05
Nitrogen - 0.05 (500 ppm)
Hydrogen - 0.010 (100 |ppm)
Residual Elements, each - 0.10
Residual Elements, total -- 0.40
Titanium remainder

The difference in aluminum congentration and vanadium concenfiration amonc
three|different locations in @ “lot of blended powder shall be not greater
than 0.4%.
Titanjum Powder: Shald conform to the following percentages |by weight,
determined as in 3.l:
min max

Iron - 0.20

Oxygen - 0.20

Sodium - 0.20

Chlorine -— 0.20

Carbon - 0.06

Silicon -- 0.05

Nitrogen - 0.03 (300 ppm)

Hydrogen -— 0.015 (150 ppm)

Residual Elements, each -— 0.10

Residual Elements, total - 0.40

Titanium remainder
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3.1.3 Alloy

Powder: Shall conform to the following percentages by

weight,

determined by wet chemical methods in accordance with ASTM E365, by
spectrographic methods as in 3.1, or by other analytical methods approved

by pu

Aluminum
Vanadium
Other Elements, by difference, total

Conditi
shall n

Powder

rchaser:
min max

56 -
38 -

64
42
3.0

pbn: As sintered (2100°F (1150°C) min). After sinterin

.ot Control: The titanium 6A1 - 4V powder shall\be ble

by a su
be all
titaniuy

3.3.1 Whene
lot o
The i

Unuse
produ
titan
powde

3.4 Propert

3.4.1 Tensi

itable process in a non-contaminating facility.s A powd
powder produced as a single mixture in one production b
m powder and aluminum-vanadium alloy powder.

yer a production run of sintered compacts does not requ
f blended powder, the powder used shall be identified a
Hentity of sublots in a basic powder lot shall be maint

1 portions of qualified powde¥, lots not of sufficient s
rtion run of sintered compacts may be added to, and ble
ium and aluminum-vanadium alloy powders in the producti
r lot.

ies: Sintered compacts shall conform to the following

le Properties:'\ _Shall be as follows, determined in acco

bt be exposed to temperatures higher than 600°F (3159C)}

y, compacts

hded in lots
br lot shall
lend of

ire an entire
5 a sublot.
hined.

ize for a
nded with,
bn of a new

requirements:

rdance with

ASTM E8 on specimens made from the same basic powder lot and|sintered with
the parts represented:
FensilkesStrength, min 130,000 psi (895 MPa)
¥ield Strength at 0.2% Offset, min 120,000 psi (825 MPa)
Elongation in 4D, min 10%
Reduction Inm Area, min TUS
3.4.2 Proof Test: Sintered compacts shall pass a proof or failure test
conducted by a procedure developed by the manufacturer and for which a
correlation with the tensile properties of 3.4.1 has been established for
each size of sintered compact.
3.4.3 Density: Shall be not lower than 0.157 1b per cu in. (4345 g/m3),

determined in accordance with ASTM B31ll or other method agreed upon by
purchaser and vendor.

<N

~
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Microstructure:
segregation, laminations, and alpha case.
from interconnecting voids, porosity in excess of 0.010 in.
maximum dimension, and linear porosity in excess of 0.006 in.
maximum dimension.

3.4.4.1

Shall be homogeneous and free from inclusions,
Compacts shall also be free
(0.25 mm) in

alloy

(0.15 mm) in

Microstructure and porosity shall be determined by metallographic

examination at 100X to 500X magnification after suitably polishing, or

polishing and etching, as appropriate.

Adjacent pores shall be treated

as a single pore if they are closer to each other than the largest pore

maxipam—dimensieon—Poresity—whose—tength—is—moere—than—threq

width shall be considered linear porosity.
3.5 Quality:

Sinterpd compacts shall be free from cracks, porosity;, and ot
imperfctions, determined by fluorescent penetrant )inspection
accordhnce with AMS 2645 using MIL-H-25135, Greup 1V, Type I,

Sinterpd compacts shall be free from low- and high-density in
inhomogeneity, determined by radiographic®inspection in accor
AMS 26[35.

as received by purchaser, shall be uniform
and condition, clean, and free of.\defects such as cracks, sea
laminajtions, pits, inclusions,.and surface oxidation and from
imperfections detrimental to‘their usage. Surface texture of
compacfts shall not exceed 125 microin. (3 ym), determined in
with ANSI B46.1.

Sinterpd compacts,

4. OQUALITY ASSURANCE PROVISIONS:

4.1 Responsijpility forslInspection: The vendor of sintered compacts
all samplles for ¥endor's tests and shall be responsible for per|
required| testss~“Results of such tests shall be reported to the

required by 4.5. Purchaser reserves the right to sample and to

> times its

her surface
in
penetrant.

~lusions and
Hance with

in quality
ms, grooves,
other
sintered
accordance

shall supply
forming all
purchaser as
perform any
ed compacts

conf irmatery testing deemed necessary to ensure that the sinter
conform i of this specification.

4.2 Classification of Tests:

4.2.]1 Acceptance Tests:

Tests to determine conformance to the following

requirements are classified as acceptance tests and shall be performed as

specified in 4.2.1.1 and 4.2.1.2:

4.2.1.1 Powder Lot:
compacts:

On each powder lot prior to use for production

of sintered
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4,2.1.1.1 Composition (3.1).

4,2.1.1.2 Blend uniformity check analysis on aluminum and vanadium contents
(3.1.1).

4.2.1.1.3 Tensile properties (3.4.1).

4.2.1.1.4 Density (3.4.3).

4.2.1.1.5 Microstructure (3.4.4).

4.2.1.2 Part Lot: On each lot of sintered compacts from each sint

4.2.1.2.1 Composition (3.1).

4.2.1.2.2 Tensile properties (3.4.1).
4.2.1.2.3 Proof test (3.4.2), density (3.4.3), and, quality (3.5).

4,2.1.2.4 Microstructure (3.4.4).

4.2.2 Preproduction Tests: Tests to determiné conformance to all
requjrements of this specification are classified as preprod
and shall be performed on the first—article shipment of sinf
to a|purchaser, when a change in\material and/or processing

ler run:

technical
fuction tests
tered compacts
requires
'y testing to

4.2.2.1 For direct U.S. Military procurement, substantiating test|data and, when
requested, preproduction test material shall be submitted|to the
co¢gnizant agency(ag directed by the procuring activity, the contracting
officer, or the.request for procurement.

4.3 Samplipg: ShalX be in accordance with the following; a powdexr lot shall be

vder blended from the same batches of titanium and alumi
in€<d,'single blending operation; a lot of sintered comy

lnum—vanadium
pacts shall be
one powder lot

tered compacts of the same configuration produced from

one sinter furnace load and presented for vendor's inspection

4.3.1 For Acceptance Tests:

4.3.1.1 Powder Lot:

4.3.1.1.1 One pressed and sintered test specimen for composition.

procedures in
at one time:

-\

N/
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4.3.1.1.2

4.3.1.1.3

4.3.1.1.4

4.3.1.2 Pa

AMS 4993

Three pressed and sintered specimens taken from three different
locations in the blend for aluminum and vanadium uniformity checks.

Twelve pressed and sintered test specimens for tensile properties and
density.

Two pressed and sintered test specimens for microstructure.

rt Lot:

4.3.1.2.1 Ope sintered compact for composition.
4.3.1.2.2 Ohe pressed and sintered test specimen for tensile preperties.
4.3.1.2.3 Slintered compacts as specified in Table I, selected at random from the
1pt for proof tests, density, and quality.
4.3.1.2.4 One sintered compact for microstructure.
TABLE I
Tests to Determine Conformance to:
Proof Test
(3.4.2)
Number pf and
Inspectfion Units Density Quplity
In the [Lot (3.4.3) 3.5
Up tlo 100 2 4
100 to 299 3 6
300 tHo 599 4 8
600 Ho 999 5 10
1,000 o 1,49° 6 12
1,500 o 1,999 7 14
2,000 Ho 2,999 8 16
3,000 Ho_ 3,999 9 18
4,000 Ho/5,999 10 20
6,000 to 10,000 12 24
Over 10,000 15 30

4.3.2 For

Preproduction Tests: As agreed upon by purchaser and vendor.



https://saenorm.com/api/?name=72fe2aee03b5f15bb82b4709d5537af6

AMS 4993 I

4.4.1

4.5.1

4.4.2.1

4.4.2.1.1 Any of the @bove control factors of processing for which

4.4 Approval:

Sample sintered compacts and the pressing and sintering proce
storage and handling procedures, and sintering furnace leak r
approved by purchaser before sintered compacts for production
supplied, unless such approval be waived by purchaser. In ad
proof or failure test procedure and values and the correlatio

dures, powder
ate shall be
use are
dition, the

n with

tensile property requirements shall be approved by the B-nut manufacturer

and the cognizant engineering organization.

The preducer—sha establish—for—each—size—-of—sintered—ecompagts parameters
for tHe control factors of processing which will produce acceptable

sinteged blanks. These shall constitute the approved précess
procedures and shall be used for producing production compact
necesdary to make any change in parameters for the control fa
procegsing, the producer shall submit for reapprovalla staten
propoded changes in material and/or processing and)when reque
sintened compacts and tensile specimens. Produc¢tion sintered
made Hy the revised procedure shall not be shipped prior to 4
reappyoval.

ing

s. If

ctors of

ent of the
sted, sample
compacts

eceipt of

Confrol factors for producing sintered’compacts include, but are not

limilted to, the following:

Powder storage, identification,\and handling procedures
Type of sintering furnace

Sizg of furnace charge

Furrlace atmosphere and its~leak rate

Furnlace temperature

Material on which the\pressed compacts rest during sintering

Cleaning operations
Methods of inspection

arle considered proprietary by the producer may be assigne
desigriation. Each variation in such parameters shall be
modified code designation. The producer shall maintain c¢

reeoras—eoe a p¥XePp e ary—precesses ard—para

4.5 Reports:

parameters
d a code
assigned a
omplete

The vendor of sintered blanks shall furnish with each shipment three
copies of a report showing the results of tests to determine conformance
to the quality assurance provisions and stating that the sintered blanks
conform to the other technical requirements of this specification. This
report shall include the purchase order number, powder lot number, part

lot number, AMS 4993, size or part number, and quantity.

- N

N/
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