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Standard Specification for
Nonferrous Bolts, Hex Cap Screws, and Studs for General
Use?!

This standard is issued under the fixed designation F 468; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope E 18 Test Methods for Rockwell Hardness and Rockwell

1.1 This specification covers the requirements for commer- _Superficial Hardness of Metallic Matgr_iéls:
cial wrought nonferrous bolts, hex cap screws, and studs 0.250 E 29 Practice for Using Significant Digits in Test Data to

to 1.500 in. inclusive in diameter manufactured from a number _Determine Conformance with Specificatiéns

applications. Aluminum Base Alloy$8
1.2 Applicable nuts for use with bolts, cap screws, and studs E 38 Methods for Chemical Analysis of Nickel-Chromium

covered by this specification are covered by Specification _and Nickel-Chromium-iron Alloys .
F 467. E 53 Test Methods for Determination of Copper in Unal-

loyed Copper by Gravimetfy
Note 1—A complete metric companion to Specification F 468 hasbeen £ 54 Test Methods for Chemical Analysis of Special
developed—F 468M; therefore no metric equivalents are presented in this Brasses and Bronzts
ification. . .
spectiication E 55 Practice for Sampling Wrought Nonferrous Metals and
2. Referenced Documents Alloys for Determination of Chemical Compositidn
2 1 ASTM Standards: E 62 Test Methods for Chemical Analysis of Copper and

B 154 Test Method for Mercurous Nitrate Test for Copper _COPPer Alloys (Photometric Methods) _
and Copper Alloyd E 75 Test Methods for Chemical Analysis of Copper-Nickel

B 193 Test Method for Resistivity of Electrical Conductor and Copper-Nickel-Zinc A"Qﬁ ) .
Materials$ E 76 Test Methods for Chemical Analysis of Nickel-Copper

B 211 Specification for Aluminum and Aluminum-Alloy Alloys® _ _
Bar, Rod, and Wire E _92 7'I'est Method for Vickers Hardness of Metallic Mate-
B 446 Specification for Nickel-Chromium-Molybdenum- ~_Mals , , _
Columbium-Alloy (UNS NO06625), Nickel-Chromium- E 101 Test Method for Spectrographic AnaIyS|s of Alumi-
MOlybdenUm-SiliCOﬂ Alloy (UNS N06219), and Nickel- numelaznd Aluminum A||0yS by the Point-to-Plane Tech-
Chromium-Molybdenum-Tungsten Alloy (UNS NO6650) _"'au

E 120 Test Methods for Chemical Analysis of Titanium and

B 565 Test Method for Shear Testing of Aluminum and _1tanium Alloys’ o
Aluminum-Alloy Rivets and Cold-Heading Wire and E 165 Practice for Liquid Penetrant Examinafidn _
Rod¢ E 227 Test Method for Optical Emission Spectrometric

D 3951 Practice for Commercial Packading Anglysis of Aluminum and Aluminum Alloys by the

E 8 Test Methods for Tension Testing of Metallic Materfals Point-to-Plane Techniqdé _ _ _

E 354 Test Methods for Chemical Analysis of High-
Temperature, Electrical, Magnetic, and Other Similar Iron,

o o . . Nickel, and Cobalt Alloy$
This specification is under the jurisdiction of ASTM Committee F16 on . .
Fasteners and is the direct responsibility of Subcommittee F16.04 on Nonferrous E 478 Test Methods for Chemical AnaIySIS of Copper
Fasteners. Alloys®
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E 1409 Test Method for Determination of Oxygen in Tita- 4.1.2 The starting condition of the raw material shall be at
nium and Titanium Alloys by the Inert Gas Fusion Tech-the discretion of the fastener manufacturer but shall be such
nique that the finished products conform to all of the specified

F 467 Specification for Nonferrous Nuts for General ¥4se requirements.

F 606 Test Methods for Determining the Mechanical Prop- 4.2 Manufacture
erties of Externally and Internally Threaded Fasteners, 4.2.1 Forming—Unless otherwise specified, the fasteners

Washers, and Rivet$ shall be cold formed, hot formed, or machined from suitable
F 1470 Guide for Fastener Sampling for Specified Mechanimaterial, at the option of the manufacturer.
cal Properties and Performance Inspectfon 4.2.2 Condition—Except as provided in 4.2.3, the fasteners
2.2 ASME Standards: shall be furnished in the following conditions:
ASME B1.1 Unified Inch Screw Threads (UN and UNR Alloy Condition
Thread Form)® c (all alloys) As formed lieved f ’
ASME B18.2.1 Square and Hex Bolts and Screws, Includ~oPPer (@ aloys S Jofined or siress relieved at manufacturers
ing Hex Cap Screw$ Nickel alloys: P
ASME H35.1 A||0y and Temper Designation Systems for 400 and 405 As formed or stress relieved at manufacturer's
H 5 option
Alummuml 500 Solution annealed and aged
. . 625 Annealed
3. Ordering Information Aluminum alloys:
i 3 ; in_ 2024-T4 Solution treated and naturally aged
3.1 Orders for fasteners under this specification shall in- ¢ " Solution treated and artifcially
clude the following information: aged
3.1.1 Quantity (number of pieces of each item and size), 7075-T73 Solution treated and stabilized

3.1.2 Name of item. For silicon bronze alloy 651, state if "a"um As formed

hex cap screw dimensions or roll thread body diameter are 4.2.3 Stress RelievingWhen required, stress relieving

required (see 7.1.2); shall be specified by the purchaser for nickel alloys 400 and
3.1.3 Size (diameter, threads per inch, length); 405 and all copper alloys.
3.1.4 Alloy number (Table 1). For Ti5, state Class Aor Class 4.2.4 Threads—Unless otherwise specified, the threads shall
B (Table 1, 6.5, and 6.5.1); be rolled or cut at the option of the manufacturer.

3.1.5 Stress relieving, if required (see 4.2.3); _ | 1
3.1.6 Shipment lot testing, as required (see Section 10); 5. Chemical Composition

3.1.7 Source inspection, if required (see Section 14); 5.1 Chemical Compositiea-The fasteners shall conform to
3.1.8 Certificate of compliance or test report, if requiredthe requirements as to chemical composition prescribed in
(see Section 16); Table 1 for the specified alloy.

3.1.9 Additional requirements, if any, to be specified on the 5.2 Manufacturer's Analysis
purchase order (see 4.2.1, 4.2.4,7.3.1,8.2, 11.1, and 12.1); 5.2.1 When test reports are required on the inquiry or
3.1.10 Supplementary Requirements, if any; and purchase order (see 3.1.8), the manufacturer shall make indi-
3.1.11 ASTM designation and date of issue. vidual analyses of randomly selected finished fasteners from
Note 2— Example the product to be shipped and report the results to the
10 000 pieces, Hex Cap Screw, 0.250 in.-203.00 in., Alloy 270.  Purchaser, except as provided in 5.2.2. Alternatively, if heat
Furnish Certificate of Compliance, Supplementary Requirement S1and lot identities have been maintained, the analysis of the raw
ASTM F 468-XX. material from which the fasteners have been manufactured may
be reported instead of product analysis.
5.2.2 For aluminum fasteners, the manufacturer may furnish
4.1 Materials instead a certificate of conformance certifying compliance with
4.1.1 The bolts, cap screws, and studs shall be manufacturege chemical composition specified in Table 1.
from material having a chemical composition conforming to 5.3 Product Analysis
the requirements in Table 1 and capable of developing the 5.3.1 Product analyses may be made by the purchaser from
required mechanical properties for the specified alloy in theinished products representing each lot. The chemical compo-
finished fastener. sition thus determined shall conform to the requirements in
Table 1.
14 Annual Book of ASTM Standarddol 01.08. 5.3.2 In the event of disagreement, a referee chemical
> Available from Global Engineering Documents, 15 Inverness Way, EastanaIyS|S of samples from each lot shall be made in accordance
Englewood, CO 80112 with 11.1 and 12.1.

4. Materials and Manufacture
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