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1. SCOPE:

1.1

Scope:

This specification covers general requirements for beryllium sheet and plate.

2. APPLICABLE DOCUMENTS:

2.1

2.2

2.3

24

form a part of t

The following p’t.;blications, of the issue in effect on date of invitation for bids or reque
is specification to the extent specified herein.

U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins AV

Philadelphia,

MIL-1-6866
MIL-1-8950

MIL-STD-129
MIL-STD-163
MIL-STD-453

National Acaglemy of Sciences - National-Research Council Publications:

Available fron
the Clearing k

No. AD 631183. May also be available from the Materials Advisory Board, Nationa

Sciences, 21
MAB-205-M

American Ind

PA 19111-5094.

Inspection, Penetrant
Inspection, Ultrasonic, Wrought Metals Process for

Marking for Shipment and Storage

Steel Mill Products, Preparation for Shipment and Storage
Inspection, Radiographic

n the Defense Documentation Center, Cameron Station, Alexandria, V|
House, U.S. Department of Commerce, Springfield, Virginia 22151. Re

D1 ConstitutionnAve., N.W. Washington, DC 20418.
Evaluation Test Methods for Beryllium

ustrial Hygiene Association (AIHA):

5t for proposal,

enue,

irginia 22314, or
gquest Document
Academy of

Available from the American Industrial Hygiene Association (AIHA), 14125 Prevost Street, Detroit, Ml

48227 .

Hygienic Guide Series - Beryllium and Compounds

United States

of America Standards Institute:

Available from United States of America Standards Institute, 10 East 40th Street, New York, NY

10016.

B46.1 - 1962

Surface Texture (Surface Roughness, Waviness and Lay)



https://saenorm.com/api/?name=9da10227d3d94543bbd35f1296517203

AMS-B-8964 SAE AMS-B-8964

3. REQUIREMENTS:

3.1 Material:

3.1.1 Condition: The material shall be produced by cross rolling from a block of consolidated beryllium
powder. Unless otherwise specified, the material shall be furnished stress relieved and pickled,
and the surface finish shall have a maximum roughness of 63 microinches (RHR) for sheet from
0.020 inch to under 0.250 inch in thickness, inclusive, and 125 RHR for plate 0.250 inch to 0.600
inch in thicknessinclusive

3.2 Chemical composition:

The chemical|composition of beryllium sheet and plate, as determined by-blend anglysis, shall be as
follows:

Element Percent (max.)
Beryllium oxide - 2.0
Aluminum 0.16
Carbon .15
Iron ' .18
Magnesium ' .08
Silicon . .08
Other metallic impurities (each) .0l
Beryllium Remainder

3.3 Mechanical pyoperties:

The mechanigal properties‘(longitudinal and transverse direction) of beryllium sheef and plate shall

be as follows
THickness Tenslle Yield strength Elongation in
(inch) strength at 0.2 percent 1 inch
(psi, min.) offset (percent, min.)
(psi, min.)
0.020 to 0.249 (incl.) 70,000 50,000 5
0.250 to 0.450 (incl.) 65,000 45,000 L
0.451 to 0.600 (incl.) 60,000 40,000 3
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3.4 Dimensional tolerance:

3.4.1 Thickness: Thickness tolerance for beryllium sheet and plate shall be as follows:

Nominal thickness ( inch 2

Tolerance (inch

Over Under

Indluding 0.020 - 0.025 (incl.) 0.003 0.po3
Over 0.025 - 0.034 (inel.) 004 Nelo
Ovér .034 - .056 (incl.) .005 P05
Ovér .056 - ,070 (incl.) .006 .poé
Ovér .070 - .078 (incl.) .007 007
Ovér .078 - .093 (incl.) .008 .pos
Ovgr .093 - .109 (incl.) .009 D09
Ovar .109 - .125 (incl.) .010 .p10
Ovdr .125 - ,140 (incl.) .012 .p1o
Ovgr .10 - ,171 (incl.) .014 010
Ovdr .171 - Under .351 015 010
.351 - Under .451 .020 .p10

451 - ,600 (incl.) .025 .p15

3.4.1.1 Thickness measurements on sheet or plate~1'inch or more in width shall not be performed closer
than 0.37p inch to any edge. There shalllbe no restriction of thickness measurejment location for

sheet or glate under 1 inch wide.

3.4.2 Width: The [deviation in width fromthat specified shall be as follows:

$pecified thiciness Tolerance {inch)
(incif) Over Undey]

Léss" than 0.250 0.125 0.000
Over 0.250 0,125 U*lﬂﬂ

3.4.3 Length: The deviation in length from that specified shall be as follows:

Epacified thickness
(inch)

less than 0.250
Over 0,250

Tolarance inch, mximum}

Chver -

0.250
0.125

Under

0.125



https://saenorm.com/api/?name=9da10227d3d94543bbd35f1296517203

AMS-B-8964

SAE

AMS-B-8964

3.4.4 Camber: The deviation the sheet edge exhibits shall not exceed 0.062 inch of convexity in any foot

3.4.5

3.5

3.6

3.7

3.8

3.9

of length.

Flatness: Flatness is determined while the sheet is resting on a flat surface with its concave side
upward. A straight edge is laid on the material in any direction. The point of greatest deviation

from the straight edge to the material is then measured along with the distance between contact
points of the straight edge. The deviation from flatness is then expressed as a percentage of the

shall be as

distance betneen the contact Inninfc of the ernighf ndgn Deviation from flathess
follows:
Mategial nominal thiclness Deviatipn Irom flatness
{inch ) {percent)
Under 0.035 3
0.035 - 0.350 2
0.250 and over 1/2

Identification

Unless othery
manufacturer
black ink, rea
be used for th

Workmanship:

The material
material. Its

Penetrant ins

pf product:

vise specified each sheet and plate shall be marked with this specifica
s name, sheet or plate number{lot number, and nominal dimensions.
Hily removable by commercial-nonreactive solvent and not harmful to t
iS purpose.

shall be uniformsin quality and condition, free from surface contaminar
nall be clean,"sound, smooth, and free of cracks and seams.

pection:

tion number, the
A waterproof
ne material, shall

ts and foreign

Material shall

befree from cracks as determined by MIL-I1-6866 penetrant inspectio

—

Ultrasonic inspection of plate:

When specified, ultrasonic test indications shall meet class AA requirements of MIL-1-8950.

Radiographic

inspection:

When specified, the radiograph shall reveal the combined volumes of inclusion per cubic inch of
material to be no greater than the equivalent volume of a 0.050-inch diameter sphere, and shall be in
accordance with MIL-STD-453.
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4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for inspection:

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except as otherwise specified in the
contract or order, the supplier may use his own or any other facilities suitable for the performance of
the inspectiontequirements specified herein unless disapproved by the Government. The
Government feserves the right to perform any of the inspections set forth in the spgcification where
such inspectipns are deemed necessary to assure supplies and services conform tp prescribed
requirements

4.2 Classification|of inspection:

All the examinations and tests required for the inspection of beryllium sheet and plgte shall be
classified as quality conformance inspection.

4.3 Lot

Unless otherwise specified in the contract or order, a lot shall consist of all sheet anf plate produced
from the samg block of material.

4.4 Sampling:
4.4.1 Quality conformance samples:

4.4.1.1 Visual examination: All edgestand surfaces of each sheet or plate of material shall be closely
examined for conformance to 3.6.

4.4.1.2 Dimensiopal tolerances: Thickness measurements for each sheet or plate will be taken a
maximum| of 6 inches apart over the entire sheet or plate.

4.4.1.3 Chemicallanalysis: At Ieast one sample shall be taken from each blend of powder used to
produce s d-plate
procuring act|V|ty

4.4.1.4 Mechanical test: At least two samples for specimens, one longitudinal and one transverse, shall
be taken, in accordance with 4.4.2, to represent each sheet or plate.

4.4.2 Specimen preparation:

4.4.2.1 Specimens for mechanical test: Longitudinal test specimens shall be prepared in such a manner
that the longitudinal axis of the specimen is parallel to the last rolling direction of the sheet or
plate. Transverse specimens shall be prepared in such a manner that their longitudinal axis is at
an angle of 90 degrees to the longitudinal axis of the longitudinal specimens.
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4.4.2.2

4.4.2.3

Unless otherwise specified, edge and end trimmings may be used for mechanical test specimen
preparation.

Specimens for mechanical test shall be prepared to the form and dimensions specified in
MAB-205-M, and shall be machined and etched using the techniques therein.

4.5 Quality conformance inspection:

45.1

45.1.1

45.1.2

Examinatio

ns.

Examinat
marking f
3.4.

Examinat
conforma

4.6 Inspection md

46.1

4.6.2

46.2.1

4.6.2.2

4.6.2.3

Chemical a
4.4.1.3. An
of the samp
composition

Mechanical
Tensile st
4423, a

determineg

Yield stre
method, &

Elongatio

on of product: Each sheet or plate shall be visually examined for©onfd
pr identification (see 3.5), workmanship (see 3.6), and measured’for ¢

on of preparation for delivery: Preparation for deliveryshall be examir
nce to section 5.

pthods:

nalysis: A chemical analysis shall be perfermed on a sample chosen in
y ASTM chemical or spectrochemical method may be used, provided
le can be determined to the nearesthiundredth of one percent. The c
shall be as specified in 3.2.

properties:

rength: Specimens for tensile test, prepared in accordance with 4.4.2.
nd 4.4.2.4, shall be-tested for tensile strength in accordance with MAB

conformance to 3-3, as applicable.

ngth: The yield strength of the tensile test specimens shall be determi

n.-The elongation of the tensile test specimens shall be determined as

MAB-205

rmance to 3.1.1,
bmpliance with

ed for

accordance with

the composition
nemical

L, 4.4.2.2,
-205-M to

ned by the offset

s detailedin MAB-205-M to determine conformance to 3.3, as applicgble.

specified in

M-to determine conformance to 3 Q, as :\pplir‘:\hla

4.6.3 Penetrant inspection: When specified, each sheet or plate shall be fluorescent penetrant inspected
in accordance with MIL-1-6866 to determine conformance with 3.7.

4.6.4

4.6.5

Surface roughness: Each sheet or plate shall be measured for surface roughness in conformance
with USA B46.1-1962.

Ultrasonic inspection: When specified, plate material shall be inspected in accordance with
MIL-1-8950 except that a beryllium reference block may be used; if another material is used as the
reference block, the difference in attenuation, noise level and velocity shall be taken into account.
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