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1. SCOPE:

1.1 Eorm: Thip specification covers columbium in the form of sheet, dtrip,
plate, and| foil.

1.2 Applicatiqn: Primarily for parts requiring exposure to ultra-high
temperaturgs. Applications iIn oxidizing atmosphereS necessitate a
protective| coating.

2. APPLICABLE| DOCUMENTS: The following publications form a part of this
specification to the extent specified herein. "“The latest issue of| SAE
publicationls shall apply. The applicable;issue of other publicatiions shall
be the isspie in effect on the date of the, purchase order.

2.1 SAE Publigations: Available from SAE, 400 Commonwealth Drive, Wdrrendale,
PA 15096-0001.

2.1.1 Aerospacst

AMS-2242 [- Tolerances, Corrosion and Heat Resistant Steel, Iron |Alloy,
Titanium,(and Titanium Alloy Sheet, Strip, and Plate
MAM-2242 |- Tolerances,’ Metric, Corrosion and Heat Resistant Steql, Iron
Alloys-Titanium, and Titanium Alloy Sheet, Strip, gnd Plate
AMS-2809 [- Identification, Titanium and Titanium Alloy Wrought Hroducts

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.
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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 92 - Vickers Hardness of Metallic Materials

ASTM E 195 - Chemical Analysis of Reactor and Commercial Columbium
ASTM E 290 - Semi-Guided Bend Test for Ductility of Metallic Materials

2.3 U.S. Government Publications: Available from Standardization Documents
Order Desk, Building 4D 700 Robbins Avenue, Philadelphia, PA 19111-5094.

2.3.1 Military Standards:

MIL-STD+163 - Steel Mill Products, Preparation for Shipment and Storage
3. TECHNICAL |REQUIREMENTS:

3.1 Compositlion: Shall conform to the following percentages by weight
0 determingd by wet chemical methods in accordance with ASTM E 195
spectrochemical methods, or by other analyticak/methods acceptabje to

purchaser

min  max
Tantalum -- 0.10
Oxygen -- 0.030 (300 ppm)
Zi{rconium --  0.010 (100 ppm)
Ifon = 0.010 (100 ppm
Nitrogen -- 0.010 (100 ppm;
Cqrbon --  0.005 ( 50 ppm)
Silicon -- 0 005 ( 50 ppm)
Titanium -- 0.005 ( 50 ppm)
Hydrogen == 0.002 ( 20 ppm)
Other Elements, each(3.1.1) -- 0.010
Other Elenents, total (3.1.1) -- 0.15
Cqlumbium remainder

3.1.1 Determination not required for routine acceptance.

3.2 Condition: The product shall be supplied in the following condition:
3.2.1 Sheet. Strip. and Foil: Cold rolled.

3.2.2 Plate: Cold rolled or hot-cold rolled, and descaled.

3.3 Properties: The product shall conform to the following requirements:
3.3.1 As Received: Shall be as agreed upon by purchaser and vendor.

3.3.2 After Annealing: Product, annealed under vacuum (less than 0.1 micron

(0.1 pm) mercury, in inert atmosphere, or with suitable protective
coating, shall have the following properties.

-2 -
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3.3.2.1 Tensil

e Properties:

0.007

inch/inch/minute (0.003 0.007 mv/mm/minute) through

Shall be as follows, determined In accordance with
ASTM E 8 or ASTM E 8M with the rate of strain maintained at 0.003

the yield

strength and then increased so as to produce failure in approximately
one additional minute.

3.3.2.1.1 Product 0.010 Inch (0.25 mm) and Over

In Nominal Thickness:

Tensile Strength, minimum
Elongation In 2 inches (60.8 mm) or 4D,

3.3.2.1.2 Pr

30,000 psi

minimum 18%

Ul naer U.

3.3.2.2 Hardne
in acq

the ba

Bendir
exami

3.3.2.3

upoh by purchaser and vendor--

fordance with ASTM E 92, but the product shall nat-be rej
sis of hardness if the tensile property requiréments are

Lol

ned at 20X magnification, bending In accordance with

through the angle showmn below around a diameter equal to the n

thick
rol i

g .-

Nominal Thickness

pSS: Should be not higher than 160 HV30, or equivalent, de

The product shall withstand, without ‘evidence of crg

(207 MPa)

s agreed

rtermined
ected on
met.

cking when
E 290
inal

iess of the product with axis of bend>parallel to the diection of

Angle

Over

3.3.2.3.1 Bel
th

Quality:
and cond
detriment

3.4

3.5 Tolerances

Inch

Up to 0.249,
0.249 to 0.749,

Millimetres

incl
incl

incl
incl

b to 6.2,
Over 6.32 to 19.02,

nding requirements for product over 0.749 inch (19.02 mm)
ckness shall bewas agreed upon by purchaser and vendor.

The product,’as received by purchaser, shall be unifom

tion, sound;, and free from foreign materials and from in
al to usage of the product.

k-

P -

Shall conform to all applicable requirements of AVS-J

0 MAV-2242.

deg, min

180
0

in nominal

in quality
perfections

242 Oor

4. QUALITY ASSURANCE PROVISIONS:

4.1

Responsibility for Inspection:

The vendor of the product shall

0

supply all

samples for vendor®s test and shall be responsible for performing all required

tests. Purchaser reserves the right to sample and to perform any confirmatory
testing deemed necessary to ensure that the product conforms to the
requirements of this specification.

4_2 ClassifTication of Tests:

0 tests and

shall be performed on each heat or lot as applicable.

Tests for all technical requirements are acceptance
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4.3 Sampling and Testing: Shall be in accordance with the following; a lot shall

0 be all product of the same nominal thickness from the same heat (or batch if
made by powder compacting) processed at the same time:

4.3.1 Composition: One sample from each heat, except that for carbon, oxygen,
nitrogen, and hydrogen determinations one sample from each lot.

4.3.2 Tensile Property, Hardness, and Bending Requirements: One sample from each

4.3.2.1 'Fgr}_s‘lle specimens shall be taken with axis parallel to direction of rolling.
4.3.2.2 For bend tests, minimum specimen width shall, when possible, be not less

]'han i i - i ater than 1

4.4 Reports: The vendor of the product shall fumish with each shipment a report
showing results of test for chemical composition of eaeh heat of batch and

for carbon, oxygen, nitrogen, and hydrogen content, tensile properties,
hardness, |and bending requirements of each lot.This report shall include the
purchase qrder number, heat or batch number, lot number, AVS-7850B) size, and

4.5 Resampling and Retesting: If any specimen used in the above tests [fails to
meet the gpecified requirements, disposition of the product may be on the
results off testing three additional specimens for each original norjconforming
specimen. Failure of any retest specimen to meet the specified requiirements

shall be qause for rejection of the product represented and no addigional
testing shall be permitted. Results of all tests shall be reported.

5. PREPARATION FOR DELIVERY:

5.1 ldentificgtion: Shall be-in"accordance with AVS-2809, except foil shall be

O i1dentified as specified by purchaser,
5.2 Packaging:

5.2.1 The produgt shell be prepared for shipment in accordance with comercial
0 practice|and™in compliance with applicable rules and regulations |pertaining
to the hanading, packaging, and transportation of the product tol ensure
carrier acceptance and safe delivery.

5.2.2 For direct U.S. Military procurement, packaging shall be iIn accordance with

MIL-STD-163, Commercial Level, unless Level A i1s specified In the request for
procurement.

6. ACKNOWLEDGMENT: A vendor shall mention this specification number and its
revision letter in all quotations and when acknowledging purchase orders.

7. REJECTIONS:  Product not conforming to this specification, or to modifications
authorized by purchaser, will be subject to rejection.
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