The Engineering Societ,
o‘z e Engineering Society AEROSPACE s_n‘z AMS 7898C

For Advancing Mobility

“ Land Sea Air and Space
INTERNA TIONAL® MATERIAL
400 Commonwealth Drive, Warrendale, PA 15096-0001 SPEC| F|C AT|ON Issued JAN 1964

Revised MAR 1994
Superseding AMS 7898B

Submitted for recognition as an American National Standard

TUNGSTEN SHEET, STRIP, PLATE, AND FOIL
. Pressed, Sintered, and Wrought

_.‘.\“_ I L

This specificafion has been declared "NONCURRENT" by the Aerospace Materials
Division, SAE, as of March 1994. It is recommended, therefore;- tha{ this
specification [not be specified for new designs.

This cover sheet should be attached to the "B" revision of ‘the subject
specification.

"NONCURRENT" refers to those materials which have ‘préviously been widely used and
which may bg required on some existing designs in:the future. The Agrospace
Materials Division, however, does not recommend-these as standard materials for
future use in| new designs. Each of these "NONCURRENT" specifications is available

from SAE updn request.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “G”

SAE Technical Standards 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 1994 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.


https://saenorm.com/api/?name=aba45954614de9a291b8bda397d70512

AN AMERICAN NATIONAL STANDARD

The Engineering Society AMS 7898B
CAE For Advancing Mobility AEROSPACE

“ Land Sea Air and Space MATERIAL

INTERNATIONAL Issued  1-31-64

400 Commonwealth Drive, Warrendale, PA 15096-0001 S P E C I F I CATIO N Revised 1-7-87

an American National Standard Superseding AMS 7898A
REAFFIRMED
TUNGSTEN SHEET, STRIP, PLATE, AND FOIL
. Pressed, Sintered, and Wrought
APR 92 UNS R07006
1 . SCOPH:

1.1 Forn): This specification covers tungsten in the form_cef presped, sintered,
and |wrought sheet, strip, plate, and foil,

1.2 Application: Primarily for parts requiring exposudre at ultra-high
temperatures.  Applications in oxidizing atmospheres necessitate
profective coating.

2. APPLJCABLE DOCUMENTS: The following publications form a part |of this
specification to the extent specified -hérein. The latest issue| of Aerospace
Materjal Specifications shall apply. The applicable issue of other documents
shall |be as specified in AMS 2350,

2.1 SAE| Publications: Available from SAE, 400 Commonwealth Drive] Warrendale,
PA 150096.

2.1.1 Agrospace Material Specifications:

AMS 2242 - Tolerapces, Corrosion and Heat Resistant Steel, Jron Alloy,
Titanium, and Titanium Alloy Sheet, Strip, and |Plate

MAM 2242 - Tolerances, Metric, Corrosion and Heat Resistant| Steel, Iron
Alloy, Titanium, and Titanium Alloy Sheet, Strip, and Plate
AMS 2350 £ Standards and Test Methods
AMS 2630= Ultrasonic Inspection, Product Over 0.5 in. (12.5 mm) Thick
AMS 2645 - Fluorescent Penetrant Inspection

2.2 ASTM Publications: Avaltabte from American Soclety for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM E21 - Elevated Temperature Tension Tests of Metallic Materials
ASTM E92 - Vickers Hardness of Metallic Materials

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.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1987 Society of Automotive Engineers, Inc. Printed in U.S.A.
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2.3

2.3

2.4

3.

3.1
Y

3.2

3.2.

3.3

3.3.

3.3.

U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

Military Standards:

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

ANSI Publications: Available from American National Standards Institute,
1430 Broadway, New York, NY 10018.

ANSI| B46:

—

—Surface—Texture

TECHNICAL REQUIREMENTS:

Compogition:  Shall conform to the following percentages by weigh{; carbon
shall determined conductometrically, nitrogen and oxygen by the vacuum
fusion pr conductometric method, hydrogen by the vacuum extraction method,
and-metallic elements by spectrographic or other analytical methods approved
by purghaser:

min max

Molybdenum --00N0.020
Carbon -~ ~ 0.008

Nickel 5= 0.005

Silicon -- 0.005

Iron -- 0.005

Aluminum -- 0.005

Oxygen -- 0.005 (50 ppm)
Nitrogen -~ 0.002 (20 ppm)
Hydrogen -- 0.001 (10 ppm)
Tungsten remainder

Conditipn: Hot-co®d rolled, stress-relieved, and descaled having a surface
texture| not greater than 125 microin. (3.12 m), determined in gccordance
with  ANSI B46.41.

1 Edge$ shall be sheared, machined, or ground straight, with the|corners
squarg;

Properties: The product shall conform to the following requirements:

1 Hardness: Shall be not lower than 400 HV30, or equivalent, for any
determination and not lower than 440 HV30, or equivalent, for the average
of all determinations, determined in accordance-with ASTM E92.

2 Tensile Properties at 1000°F (540°C): Shall be as shown in Table |,
determined in accordance with ASTM E21 on specimens as in 4.3.2.1, heated
to 1000°F £ 15 (540°C + 8) in an inert atmosphere, held at heat for 10
min. + 1 before testing, and tested at 1000°F £+ 15 (540°C % 8) at a strain
rate of 0.05 in./in. per min. (0.05 mm/mm per min.):
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TABLE |
Tensile Yield Strength  Elongation
Nominal Thickness Strength  at 0.2% Offset in 2 in.
Inches psi, min psi, min %, min
Over 0.010 to 0.060, incl 84,000 75,000 3
Over 0.060 to 0.100, incl 82,000 73,000 3
Over 0.100 to 0.150, incl 80,000 71,000 3
Over 0.150 to 0.200, incl 78,000 69,000 3
Over 0.200 to 0.250, incl 76,000 67,000 3
TABLE | (S|
Tensile Yie1ld Strength \ Elongation
Nominal Thickness Strength  at 0.2% Offsgt in 50 mm
Millimetres MPa, min MPa, min %, |min
Over 0.25 to 1.50, incl 580 515 3
Over 1.50 to 2.50, incl 565 505 3
Over 2.50 to 3.75, incl 550 490 3
Over 3.75 to 5.00, incl 540 475 3
Over 5.00 to 6.25, incl 525 460 3
3.3.2.1 Tensile property requirements for_product 0.010 in. (0.25 mm) and under
or[ over 0.250 in. (6.25 mm) in.Aominal thickness and for specimens taken
w(th the axis of the specimen® perpendicular to the directign of rolling

sh

3.3.3 Spe

all be as agreed upon by “purchaser and vendor.

cific Gravity:

0.15
19.1

3.3.4 Micr

0 in. (3.75 mm), and under, in nominal thickness and not

5 for product over:0.150 in. (3.75 mm) in nominal thicknes

ostructure:

evid
size
upor

3.3.5 Recr

ence of reerystallization. The product shall not have a
or duplex structure. Standards for acceptance shall be a
by purehaser and vendor.

+

+

ystallization: Specimens heated to 1850°F 25 (1010°C

inert

atmaosphere held at heat for 30 min + 3 and coaled to

Shall be*not less than 19.20 for product up

Shall exhibit a completely worked structure

to
less than
S.

ith no
mixed grain
5 agreed

15) in an
room

temperature, shall show no recrystallization as evidenced by a change in
average Vickers hardness of more than 20 points from the original average
hardness for nominal thicknesses 0.030 in. (0.75 mm) and over and 50

points for thicknesses under 0.030 in. (0.75 mm).

3.3.6

Bend Ductility:

Product over 0.010 to 0.250 in. (0.25 to 6.25 mm), incl,

in nominal thickness shall withstand, without cracking, bending in
accordance with Table Il with axis of bend perpendicular to the direction

of rolling.

min.

angle after springback.

(0.20 to 0.30 mm/s).

dimensions shown in Fig. 1.

The speed of the bending stroke shall be 0.5 to 0.7 in. per
Specimens shall be bent to a 90 deg included
Specimens shall be bent in dies having the



https://saenorm.com/api/?name=aba45954614de9a291b8bda397d70512

AMS 7898B SAE . Page 4
TABLE |l
Test
Nominal Thickness (T) Bend Temperature
Inches Radius (Ry) °F, +0, -25
Over 0.010 to 0.060, incl 1T 400
Over 0.060 to 0.100, incl 2T 425
Over 0.100 to 0.150, incl 2T 450
Over 0.150 to 0.200, incl 4T 475
Over Q200 to 0 250 incl AT 500
TABLE Il (Sl)
Tes
Nominal Thickness Bend Temperature
Millimetres Radius (Ry) °C, +0Of -15
Over 0.25 to 1.50, incl 1T 205
Over 1.50 to 2.50, incl 2T 22(
Over R.50 to 3.75, incl 2T 23(
Over B.75 to 5.00, incl 4T 245
Over .00 to 6.25, incl 47 260
3.3.6.1 Bend ductility requirements for product 0.010 in. (0.25 mm) and under or
ovef 0.250 in. (6.25 mm) in nominal thickness shall be as agreed upon by
pur¢haser and vendor.

/
W/L/ R; = As specified in table

Bend Test Apparatus

FIGURE 1

—  |=—s=2RpK, whereK =2.1T{02.9T
'{////// -
///' / A~0.5n. (12 mm) R

//////// 2
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3.4 Quality:

3.4.1 The product, as received by purchaser, shall be uniform in quality and
condition, and free from foreign materials and from imperfections

det

rimental to usage of the product.

3.4.1.1 Minor surface imperfections which are removable within one-half the
thickness tolerance are acceptable if removed and smoothly blended into
the adjacent surface area.

AM

2645 and ultrasonically inspected in accordance with AMS

3.4.2 EaEh piece shall be fluorescent penetrant inspected in accord

Sta

3.5 Tolen

dards for acceptance shall be as agreed upon by purchaser

ances: Shall be as follows:

3.5.1 Thickness: Shall be as specified in Table III.

TABLE I
Nominal Thickness Tolerance, Inch
Inch plus and minus
Up to 0.005, incl 0.0007
Over 0.005 to 0.007, ingl 0.0008
Over 0.007 to 0.010,_incl 0.0012
Over 0.010 to 0.015,”incl 0.0015
Over 0.015 to 0.020, incl 0.0020
Over 0.020 to0:030, incl 0.0025
Over 0.030 to "0.040, incl 0.0032
Over 0.04Q.to 0.060, incl 0.0050
Over 0.060 to 0.100, incl 0.0080
Over 0800 to 0.125, incl 0.0100
Over:0:125 to 0.150, incl 0.0110
Over-0.150 to 0.200, incl 0.0130

Over 0.200 to 0.250, incl 0.0150

ance with
2630.
and vendor.
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TABLE Il (SI)
Nominal Thickness Tolerance, Millimetre

Millimetres plus and minus
Up to 0.12, incl 0.018

Over 0.12 to 0.18, incl 0.020

Over 0.18 to 0.25, incl 0.030

Over 0.25 to 0.38, incl 0.038

Over 0.38 to 0.50, incl 0.050

Over 0.50 to 0.75, incl 0.062

Over 0.75 to 1.00, incl 0.080

Over 1.00 to 1.50, incl 0.125

Over 1.50 to 2.50, incl 0.200

Over 2.50 to 3.12, incl 0.250

Over 3.12 to 3.75, incl 0.275

Over 3.75 to 5.00, incl 0325

Over 5.00 to 6.25, incl 0.375

3.5.1.1 Thickness tolerance for product over 0.250¢in7 (6.25 mm) in hominal
thickness shall be as agreed upon by purchaser and vendor.

3.5.2 Lengih, Width, and Camber: Shall conform to the requirements of AMS 2242
or AM 2242.

3.5.3 Flatness: When measured using _astraight edge touching the product at two
points, the perpendicular distance from the straight edge to |the product
shall not exceed 0.015 x L .at*any point between the two points of contact,
whene "L" is the distance .between the two points of contact. [The distance
from[a 12 in, (300 mm)(sfraight edge to the product shall not exceed

0.12% in. (3.12 mm).
4. QUALITY | ASSURANCE PROVISIONS:

4.1 Responpsibility forsinspection: The vendor of the product shall [supply all

p  sampldgs for vendor's tests and shall be responsible for performing all
requirgd testsy.~ Results of such tests shall be reported to the purchaser as
requir by{4.4. Purchaser reserves the right to sample and to perform any

conforms to

4.2 Classification of Tests: Tests to determine conformance to all technical
requirements of this specification are classifed as acceptance tests and
shall be performed on each lot.

4.3 Sampling: Shall be as follows; a lot shall be all product of one thickness
pressed, sintered, and wrought from one batch of powder in a continuous
series of operations:

4.3.1 Composition: One specimen from each lot.

4.3.2 Tensile Properties: One specimen from each lot, selected with the axis of
specimen parallel to the direction of rolling.
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4.3.3. Hardness:

4.3.4

SN

.3.

A

4.

4.

.5 Resampling and Retestingt

gl O,

A

A

4.3.

Five determinations from each Iot.

4 may be used for the hardness test sample.

Bend Ductility:

One specimen from each lot.

The bend test specimen of

The nominal width of the

bend specimen shall be 1.0 in. (25 mm) up to a thickness of 0.100 in.
(2.50 mm), incl, and 2.5 in. (62.5 mm) for thicknesses over 0.100 in.

(2.50 mm).
emery cloth.

5

Specific Gravity, Microstructure, and Recrystallization:

Specimens shall not be electropolished.

One

M _aoaaech It
H—Ccatrt—Tot

fro
Repo
1 The
shd
res
tec
the
2 The
shi
or
ma

that vendor shall inspect each lot~0f material to determine c¢
the| requirements of this specification and shall include in t
either a statement that the .material conforms or copies of |

rep

rt_s:

m
];ther direct supplier of material, .part number, and quantit

A

vendor of the product shall furnish with each shipment 4
wing the results of tests for chemical composition* of each
Llts of tests on each lot to determine conformahce to the
hnical requirements of this specification. , This report s

purchase order number, lot number, AMS/7898B, size, and

vendor of finished or semi-finished parts shall furnish \
ent a report showing the purchase order number, AMS 78¢

erial for making parts is produced-or purchased by the pa

If any specimen used in the above

meet
the r
nonco
speci
repre
tests

PREPAR

the specified requirements, disposition of the product may
bsults of testing.“three additional specimens for each orig
nforming specimen. Failure of any retest specimen to meet
fied requirements shall be cause for rejection of the pro
sented apd>nho additional testing shall be permitted. Res
shall be)‘reported.

ATION.FOR DELIVERY:

brts showing the results..of tests to determine conformancg.

Specimens may have as-cut edges or may be hand polished with

specimen

report

lot and the
other
hall include
quantity.

vith each
8B, contractor
y. When
ts vendor,
bnformance to
he report
bboratory

tests fails to
be based on
inal

the

duct

ults of all

Ildent

ficatiomr—The product—shat—be—Tdemntified—asfotows:

A

Sheet, Strip, and Plate:

Each sheet, strip, and plate shall be marked on

one face, in the respective location indicated below, with AMS 7898B, lot
number, manufacturer's identification, and nominal thickness.
characters shall be of such size as to be legible, shall be applied using
a suitable marking fluid, and shall be removable in hot alkaline cleaning

solution without rubbing.

The

The markings shall have no deleterious-effect

on the product or its performance and shall be sufficently stable to
withstand normal handling.
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