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AEROSPACE AMS 7851A

MATERIAL SPECIFICATIONS |eussens sie 1

Issued 3-15-686
SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 485 Lexington Ave., New York, N.Y. 10017 Revised 11-1-57

COLUMBIUM ALLOY SHEET,A STRIP, AND PLATE
10W - 2.5Zr
Recrystallized

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

2. APPLICATION: Primarily for parts and assemblies requiring exposure at ultra high temperatures.
Applications in oxidizing atmospheres necessitate a protective coating.

3. COMPOBITION: The product shall conform to the following:

min max
Tungsten 9.0 - 11.0
Zirconium 2,0- 3.0
Tantalum - 0.15
Carbon -- 0.030
Silicon -- 0.02
Iron -- 0..02
Oxygen == 0.020 (200 ppm)
Titanium .- 0.01
Nitrogen R 0. 010 (100 ppm)
Hydrogen - 0.001 (10 ppm)
Columbium remainder

3.1 When 3 dispute occurs between purchaser and vendor over results of tests for chemical composition,
metallfc elements shall be determined spectrographically, carbon shall be deteymined conductometri-
g  cally, oxygen shall be determined by the vacuum fusion or conductometric method, nitrogen shall be
deternyined by the Kjeldahl method, and hydrogen shall be determined by the vaquum extraction
method.

4. CONDITJION: Cold rolled or’hot-cold rolled, descaled, and recrystallized.

5. TECHNICAL REQUIREMENTS: When ASTM methods are specified for determinipg conformance to the
following requirements, tests shall be conducted in accordance with the issue of the ASTM method
listed if the latest-issue of AMS 2350.

5.1 Heat Tlreatment: Material shall be recrystallized at a temperature between 2290 and 2400 F
(1204. }4'and 1315. 5 C) under vacuum (less than 0.1 micron mercury) or inert at mosphere or as agreed
upon by purchaser and vendor.

5.2 Room Temperature Tensile Properties: These properties apply to tensile test specimens taken from
g sheet and strip 0.010 - 0. 060 in., incl, in thickness when the rate of strain is maintained at 0. 003 -
0.007 in. per in. per min. through the yield strength and at a rate of 0.03 - 0. 07 in. per in. per min.
above the yield strength. ' o

Tensile Strength, psi 75, 000 min
Yield Strength at 0. 2% Offset, psi 60, 000 min
Elongation, % in 1 in. 15 min

5.2.1 For widths 9 in. and over, tensile test specimens shall be taken with the axis perpend_icular to the
direction of rolling. For widths less than 9 in., tensile test specimens shall be taken with the axis
parallel to the direction of rolling. ‘

5.2.2 Properties of material with thickness less than 0. 010 in. or greater than 0. 060 in. shall be as
g  agreed upon by purchaser and vendor. '
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5.3 Hardness: Shall be not higher than Vickers 225 or equivalent.

‘5.4 Bending: Material shall withstand, without cracking, bending at room temperature through the angle
indicated below around a diameter equal to two times the nominal thickness of the material, with axis of
bend parallel to the direction of rolling.

Nominal Thickness Angle
Inches deg, min ’

0. 001 to 0. 060, incl 180

Over 0. 060 90

5.5 Microstructure: Material recrystallized as in 5.1 shall show a structure consisting essentially of recry-
stallized grains| standards for accepfance shall be as agreed upon by purchaser and vendpr.

5.6 Tensile Properfies at 2200 F (1204.4 C): Material 0. 010 - 0. 060 in., incl, in thiekness |shall be capable
of meeting the fpllowing requirements when heated to 2200 F + 10 (1204.4 C + 5.76) under [vacuum (less
g than 0.1 microy mercury) or an inert atmosphere, held at heat for 15 min. before testing, and tested at
2200 F + 10 (1204.4 C + 5. 6) at a strain rate of 0. 03 - 0. 07 in. per in. per min. in accordance with

ASTM E21:
Tdnsile Strength, psi 30, 000 min
Yield Strength at 0. 2% Offset, psi 25, 000, min
Elpngation, % in 1 in, 15 min
.5.6.1 For widths 9 ih. and over, tensile test specimens shallxbe'taken with the axis perpendidular to the

direction of rdlling. For widths less than 9 in., tensile.test specimens shall be taken with the axis par-
allel to the digection of rolling.

5.6.2 Properties of material with thicknesses less,than 0. 010 in. or greater than 0. 060 in. shall be as agreed
#  upon by purchiser and vendor.

6. QUALITY: Matg¢rial shall be uniform in quality and condition, clean, sound, and free from foreign mate-
rials and from internal and external imperfections detrimental to fabrication or to.performance of parts.

7. TOLERANCE: Unless otherwise specified, tolerances shall conform to all applicable reqgirements of
the latest issue of AMS 2242 ex¢ept for flatness.

7.1 Flatness: When measured using a straight-edge touching the product at two points, the gerpendicular
distance from the straight-edge to the sheet or plate shall not exceed 0. 05 x L in. at any point between
the two points of contact, where "L'" is the distance in inches between the two points of contact.

8. REPORTS:

.8.1 TUnless otherwise specified, the vendor of the product shall furnish with each shipment three copies of a
report of the results of tests for chemical composition of each heat in the shipment and the results of
tests on each thickness from each heat to determine conformance to the technical requirements of this
specification. This report shall include the purchase order number, heat number, material specification
number, thickness, size, and quantity from each heat.

8.2 Unless otherwise specified, the vendor of finished or semi-finished parts shall furnish with each shipment
three copies of a report showing the purchase order number, material specification number, contractor
or other direct supplier of material, part number, and quantity. When material for making parts is pro-
duced or purchased by the parts vendor, that vendor shall inspect each lot of material to determine con-
formance to the requirements of this specification, and shall include in the report a statement that the
material conforms, or shall include copies of laboratory reports showing the results of tests to determine
conformance.
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