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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or
www.astm.org.

ASTME 3 Preparation of Metallographic Specimens

ASTME 8 Tension Testing of Metallic Materials

ASTM E 8M Tension Testing of Metallic Materials (Metric)

ASTM E18 Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials
ASTM & 112 Determining Average Grain Size

ASTM & 384 Microindentation Hardness of Materials

3. TECHNIGAL REQUIREMENTS:
3.1 Composition:
Shall cgnform to the following percentages by weight shown in Table 1. Gasepus elements shall
be detefmined by vacuum fusion gas analysis, carbon.shall be determined cgnductometrically,
columbium by difference, and other metallic elements'by spectrochemical methods or other
analytical methods acceptable to purchaser:

Table 1 --€omposition

Check Analysis (3.1.2)

Element min max Under mip or over max

Hafnium 9.00 11.00 D.15
Titanium 0.70 1.30 D.07
Zirconiu -- 0.70 D.05
TungsteI -- 0.50 .03
Tantalu -- 0.50 D.05
Carbon -- 0.015 None
Oxygen -- 0.0225 (225 ppm) INone
Nitrogen -- 0.015 (150 ppm) INone
Hydrogep -- 0.0015 ( 15 ppm) INone
Other Elgments, total (3.1.1) -- 0.30 INone
Columbium (Niobium) remainder

3.1.1 Determination not required for routine acceptance.

3.1.2 Check analysis limits are applicable only to purchaser verification testing; producer’s test
results shall conform to min and max limits of Table 1.
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3.2 Melting Practice: Alloy shall be multiple melted under vacuum, using electron beam or
consumable electrode practice.

3.3 Condition:

Hot or cold finished, descaled, and recrystallization annealed.

3.4 Properties:

The pr

3.4.1

uct shall conform to the fnllnwing regt rements:

Avera
and e

ge Grain Size: Shall be as shown in Table 2, determined by comparis
ched specimen with the chartin ASTM E 112 (See 8.3):

Table 2 — Grain Size

bn of a polished

Nom

inal Diameter or Least Distance Between Parallel Sides Average
Inches Millimeters

Srain Size

Over
Over

Up to 2.0,incl Up to 5%, incl 5or
2.0 to 4.0, incl Over 51 to 102, incl 4 or
4.0 Over 102 3or

finer
finer
finer

3.4.2

3.4.3

3.4.4

3.4.41

3.44.2

Tensi
ASTM

e Properties: Shall be as shown in_Fable 3, determined in accordancs
E 8M:

Table 3 -~ Minimum Tensile Properties

with ASTM E 8 or

Pr

pperty Value

Te
Yi
El

nsile Strength 54 ksi (372 MPa)
eld Strength at 0:2% Offset 35.0 ksi (241 MPa)
pngation in 4D 15%

Re¢duction oflArea 30%

Hardn
ASTM

ess:{Shall be not higher than 95 HRB, or equivalent, determined in a

ccordance with

prope

E 18, but the product shall not be rejected on the basis of hardness i[ the tensile
i i ith simi i rdness.

Microstructure: Shall be as follows, determined at 100X magnification on specimens prepared
in accordance with ASTM E 3:

Segregation: Product shall be free from evidence of unalloyed elements and from
segregation of alloying constituents.

Surface Contamination: Product shall be free from surface contamination; a difference in

hardness of 50 or more points HK100, determined in accordance with ASTM E 384,
between the center of the specimen and a point 0.0015 inch (0.038 mm) from any as-
supplied surface shall be construed as evidence of surface contamination.
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3.4.4.3 Recrystallization: Product shall exhibit not less than 95% recrystallization.

3.5 Quality:

The product, as received by purchaser, shall be uniform in quality and condition, sound, and
free from foreign materials and from imperfections detrimental to usage of the product.

3.5.1 Surfaces of product shall be visually free from oxide or other contamination. Pits, scratches, or
gouges are acceptable provided they are not deeper than 0.005 inch (0.13 mm) or 3% of the

produ
area i

3.6 Toleran

ct thickness_whichever is less Surface imperfections may he removed and the affected

ces: Shall be as follows:

3.6.1 Round Bars and Rods: Shall be as shown in Table 4.

lended smoothly into adjacent surfaces provided the tolerances 0f 3.6 are met.

Table 4A — Diameter Tolerances, Round Bars and®Rods, Inch/Pound|Units

Nominal Diameter Tolerance, Inch Tolerance, Inch Out of Round
Inches plus minus Inch
0.2 to 0.281, incl 0.002 0.002 0.004
Over 0.281 to 0.422, incl 0.010 0.005 0.008
Over 0.422 to 0.625, incl 0.010 0.005 0.012
Over 0.625 to 0.875, incl 0.0495 0.005 0.015
Over 0.875 to 1.000, incl 0,020 0.005 0.015
Over 1.000 to 1.375, incl 0.020 0.010 0.018
Over 1.375 to 1.500, incl 0.020 0.015 0.020
Over 1.500 to 1.625, incl 0.025 0.015 0.020
Over 1.625 to 2.000, inel 0.030 0.020 0.025
Over 2.000 to 2.500,.incl 0.032 0.032 0.025
Over 2.%500 to 3.250,-incl 0.032 0.032 0.027
Over 3.250 to 3:500, incl 0.045 0.045 0.040
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Table 4B — Diameter Tolerances, Round Bars and Rods, Sl Units
Nominal Diameter Tolerance, mm Tolerance, mm Out of Round
Millimeters plus minus mm
1.57 to 7.14,incl 0.05 0.05 0.10

Over 7.14 to 10.72,incl 0.25 0.13 0.20

Over 10.72 to 15.88, incl 0.25 0.13 0.30

Over 15.88 to 22.22,incl 0.38 0.13 0.38

Over - 40 : - 0.38

Over 2540 to 34.92,incl 0.51 0.25 0.46

Over 34.92 to 38.10, incl 0.51 0.38 0.51

Over $8.10 to 41.28,incl 0.64 0.38 0.51

Over 41.28 to 50.80, incl 0.76 0.51 0.64

Over %0.80 to 63.50, incl 0.81 0.81 0.64

Over 63.50 to 82.55, incl 0.81 0-81 0.69

Over $2.55 to 88.90, incl 1.14 1.14 1.02
3.6.2 Square and Rectangular Bars and Rods:
3.6.2.1 Thigkness: Shall be as shown in Table 5:

Table 5 — Thickness Tolerances, Square and Rectangular Bars
Tolerance Tolerance
Nomjnal Thickness (T) Naominal Thickness (T) Plus and Minus Plus and Minus
Inches Millimeters Inch Millimeters
0.187 to 0.500, incl 4.75 to 12.70, incl 0.10T 0.10T
Over 0.500 Over 12.70 0.062 1.57

3.6.2.2 Width: Shall be +10%, -0.
3.6.3 Extrugions: Shall be as agreed upon by purchaser and vendor.
4. QUALITY|ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of the product shall supply all samples for vendor's tests and shall be responsible
for the performance of all required tests. Purchaser reserves the right to sample and to perform
any confirmatory testing deemed necessary to ensure that the product conforms to specified
requirements.

4.2 Classification of Tests:

All technical requirements are acceptance tests and shall be performed on each heat or lot as
applicable.
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