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TABLE 1 Tensile Requirements”

Brad Tensile Strength, min Yield Strength (0.2 % Offset), min or Range Elongation in 4D, Reduction of Area,
rade TR Y in B
ksi (MPa) ksi (MPa) min, % min, %

F=1 35 (240) 20 (138) 24 30
F-2 50 (345) 40 (275) 20 30
F-2HBC 58 (400) 40 (275) 20 30
F-3 65 (450) 55 (380) 18 30
F-4 80 (550) 70 (483) 15 25
F-5 130 (895) 120 (828) 10 25
F-6 120 (828) 115 (795) 10 25
F-7 50 (345) 40 (275) 20 30
F-7HEC 58 (400) 40 (275) 20 30
F-9 120 (828) 110 (759) 10 25
F-9° 90 (620) 70 (483) 15 25
F-11 35 (240) 20 (138) 24 30
F-12 70 (483) 50 (345) 18 25
F-13 40 (275) 25 (170) 24 30
F-14 60 (410) 40 (275) 20 30
F-15 70 (483) 55 (380) 18 25
F-16 50 (345) 40 (275) 20 30
F-16H5C 58 (400) 40 (275) 20 30
F-17 35 (240) 20 (138) 24 30
F-18 90 (620) 70 (483) 15 25
F-18° 90 (620) 70 (483) 12 20
F-19% 115 (793) 110 (759) 15 25
F-19° 135 (930) 130 to 159 (897) to (1096) 10 20
F-19% 165 (1138) 160 to 185 (1104) to (1276) 5 20
F-20% 115 (793) 110 (759) 15 25
F-207 135 (930) 130 to 159 (897) to (1096) 10 20
F-20% 165 {1138) 160 to 185 (1104) to (1276) 5 20
F-21F 115 (793) 110 (759) 15 35
F-21F 140 (966) 130 to 159 (897) to (1096) 10 30
F-218 170 (1172) 160 to 185 (1104) to (1276) 8 20
F-23 120 (828) 10 (759) 10 25
F-23° 120 (828) 110 (759) 7.5, 6.0 25
F-24 130 (895) 120 (828) 10 25
F-25 130 (895) 120 (828) 10 25
F-26 50 (345) 40 (275) 20 30
F-26H5¢ 58 (400) 40 (275) 20 30
F-27 35 (240) 20 (138) 24 30
F-28 90 (620) 70 (483) 15 25
F-28° 90 (620) 70 (483) 12 20
F-29 120 (828) 110 (759) 10 25
F-29° 120 (828) 110 (759) 757, 6.0 15
F-30 50 (345) 40 (275) 20 30
F-31 65 (450) 55 (380) 18 30
F-32 100 (689) 85 (586) 10 25
F-33 50 (345) 40 (275) 20 30
F-34 65 (450) 55 (380) 18 30
F-35 130 (895) 120 (828) 5 20
F-36 65 (450) 60 to 95 (410 to 655) 10
F-37 50 (345) N (215) 20 30
F-38 130 (895) 115 (794) 10 25

A These properties apply to forgings having a cross section no greater than 3 in.? (1935 mm?). Mechanical properties of forgings having greater cross sections shall be
negotiated between the manufacturer and the purchaser.

B Material is identical to the corresponding numeric grade (that is, Grade F-2H = Grade F-2) except for the higher guaranteed minimum UTS, and may be dual certified
with its corresponding numeric grade. Grade F-2H, F-7H, F-16H, and F-26H are intended primarily for pressure vessel use.

€ The H grades were added in response to a user association request based on its study of over 5200 commercial Grade 2, 7, 16, and 26 test reports where over 99 %
met the 58 ksi minimum UTS.

© Properties for material in transformed-beta condition.

£ Properties for material in the solution treated condition.

 Properties for solution treated and aged condition-Moderate strength (determined by aging temperature).

S Properties for solution treated and aged condition-High Strength (determined by aging temperature).

H For product section or wall thickness values <1.0 in.

!For product section or wall thickness values =1.0 in.

6.4 Sampling—Samples for chemical analysis shall be rep- obtained from the forgings on a test basis and a frequency as
resentative of material being tested. Except for hydrogen and  agreed upon between the forger and the purchaser. The utmost
unless otherwise specified, chemical analysis of ingot or billet care must be used in sampling titanium for chemical analysis
shall be reported. Samples for hydrogen determination shall be because of its great affinity for elements such as oxygen,
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fully wrought structure shall be evident and variation in grain
size shall be such that it will not interfere with ultrasonic
examination.

The manufacturer shall maintain a record of production
practices used for the first article forging. In the event of
change in the production practice in the same or subsequent
order, the manufacturer shall notify the contracting activity and
obtain approval of the changes. The manufacturer may be
required to perform specific first article tests and examinations
to verify that the change will not or has not degraded forging
quality.

S1.10  The material shall be electron beam and/or plasma
melted or shall be multiple melted with at least one of the
melting cycles under vacuum.

S2. Referenced Documents

S2.1 ASTM Standard:
E340 Test Method for Macroetching Metals and Alloys

§2.2  Military Standards:

T9074-AS-GIB-010/271 Requirements for Nondestructive
Testing Methods

S§9074-AR-GIB-010/278 Requirements for Fabrication
Weldingand Inspection, and Casting Inspection and Repair for
Machinery, Piping, and Pressure Vessels

MIL-STD-2154 Inspection, Ultrasonic, Wrought Metals,
Processing for

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk

of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may aftend. If you feel that your comments have not received a fair hearing you should
make your views known fo the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2953,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
{www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; hitp://\www.copyright.com/







































