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Standard Specification for
Non1ferrous 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 epsilon (€) indicates an editorial change since the last revision or reapproval.

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

€' Nore—Table 1, Nickel and Nickel-Base Alloys was editorially corrected in February 2008.

1. Scope*

1.1 This specification covers the requirements for commercial wrought nonferrous bolts, hex cap screws, and studs 0.250 to
1.500 in. inclusive in diameter manufactured from a number of alloys in common use and intended for general service applications.
1.2 Applicable nuts for use with bolts, cap screws, and studs covered by this specification are covered by Specification F 467.

Note 1—A complete metric companion to Specification F 468 has been developed—F 468M; therefore no metric equivalents are presented in this
specification.

2. Referenced Documents

2.1 ASTM Standards: >

B 154 Test Method for Mercurous Nitrate Test for Copper and-Copper-Alloys

B 193 Test Method for Resistivity of Electrical Conductor Materials

B 211 Specification for Aluminum and Aluminum-Alloy Bar, Rod, and Wire

B 565 Test Method for Shear Testing of Aluminum and Aluminum-Alloy Rivets and Cold-Heading Wire and Rods

B 574 Specification for Low-Carbon Nickel-Chromium-Molybdenum, Low-Carbon Nickel-Molybdenum-Chromium-
Tantalum, Low-Carbon Nickel-Chromium-Molybdenum-Copper, and Low-Carbon Nickel-Chromium-Molybdenum-Tungsten
Alloy Rod

D 3951 Practice for Commercial Packaging

E 8 Test Methods for Tension Testmg of Metalhc Materials

E 18Fest W : d w
Hardness of Metalhc Materials

E 29 Practice for Using Significant Digits in Test Data to Determine Conformance with Specifications

E 34 Test Methods for Chemical Analysis of Aluminum and Aluminum-Base Alloys

E 38 Methods for Chemical Analysis of Nickel-Chromium and Nickel-Chromium-Iron Alloys?

E 53 Test MethodsMethod for Determination of Copper in Unalloyed Copper by Gravimetry

E 54 Test Methods for Chemical Analysis of Special Brasses and Bronzes

E 55 Practice for Sampling Wrought Nonferrous Metals and Alloys for Determination of Chemical Composition

E 62 Test Methods for Chemical Analysis of Copper and Copper Alloys (Photometric Methods)

E 75 Test Methods for Chemical Analysis of Copper-Nickel and Copper-Nickel-Zinc Alloys

E 76 Test Methods for Chemical Analysis of Nickel-Copper Alloys

E 92 Test Method for Vickers Hardness of Metallic Materials

E 101 Test Method for Spectrographic Analysis of Aluminum and Aluminum Alloys by the Point-to-Plane Technique®

E 120 Test Methods for Chemical Analysis of Titanium and Titanium Alloys

E 165PractieeforEiquidPenetrant Examination—_Test Method for Liquid Penetrant Examination

E 227 Test Method for Optical Emission Spectrometric Analysis of Aluminum and Aluminum Alloys by the Point-to-Plane
Technique

Test Methods for Rockwell

! This specification is under the jurisdiction of ASTM Committee F16 on Fasteners and is the direct responsibility of Subcommittee F16.04 on Nonferrous Fasteners .

Current edition approved Newv-May 1, 2665:2006. Published Nevember—2605-May 2006. Originally approved in 1976. Last previous edition approved in 2005 as
F 468 — 05a.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.

3 Withdrawn.

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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E 354 Test Methods for Chemical Analysis of High-Temperature, Electrical, Magnetic, and Other Similar Iron, Nickel, and
Cobalt Alloys
E 478 Test Methods for Chemical Analysis of Copper Alloys
| E 1409 Test Method for Determination of Oxygen and Nitrogen in Titanium and Titanium Alloys by the Inert Gas Fusion
Technique
F 467 Specification for Nonferrous Nuts for General Use
F 606 Test Methods for Determining the Mechanical Properties of Externally and Internally Threaded Fasteners, Washers,
| Direct Tension Indicators, and Rivets
F 1470 Guide for Fastener Sampling for Specified Mechanical Properties and Performance Inspection
2.2 ASME Standards:*
ASME B1.1 Unified Inch Screw Threads (UN and UNR Thread Form)
ASME B18.2.1 Square and Hex Bolts and Screws, Including Hex Cap Screws
ASME H35.1 Alloy and Temper Designation Systems for Aluminum

3. Ordering Information

3.1 Orders for fasteners under this specification shall include the following information:

3.1.1 Quantity (number of pieces of each item and size),

3.1.2 Name of item. For silicon bronze alloy 651, state if hex cap screw dimensions or roll thread body diameter are required
(see 7.1.2);

3.1.3 Size (diameter, threads per inch, length);

3.1.4 Alloy number (Table 1). For Ti5, state Class A or Class B (Table 1, 6.5, and 6.5.1);

3.1.5 Stress relieving, if required (see 4.2.3);

3.1.6 Shipment lot testing, as required (see Section 10);

3.1.7 Source inspection, if required (see Section 14);

3.1.8 Certificate of compliance or test report, if required (see Section 16);

3.1.9 Additional requirements, if any, to be specified on the purchase order (see 4.2.1, 4.2.4, 7.3.1, 8.2, 11.1, and 12.1);

3.1.10 Supplementary Requirements, if any; and

3.1.11 ASTM designation and date of issue.

Note 2— Example
10 000 pieces, Hex Cap Screw, 0.250 in.-20 X 3.00 in., Alloy 270. Furnish Certificate of Compliance, Supplementary Requirement S1, ASTM
F 468-XX.

4. Materials and Manufacture

4.1 Materials:

4.1.1 The bolts, cap screws, and studs shall be manufactured from material having a chemical composition conforming to the
requirements in Table 1 and capable of developing the required mechanical properties for the specified alloy in the finished

J| fastener. See Specification B 574 for nickel alloys.

4.1.2 The starting condition of the raw material shall be at the discretion of the fastener manufacturer but shall be such that the
finished products conform to all of the specified requirements.

4.2 Manufacture:

4.2.1 Forming—Unless otherwise specified, the fasteners shall be cold formed, hot formed, or machined from suitable material,
at the option of the manufacturer.

4.2.2 Condition—Except as provided in 4.2.3, the fasteners shall be furnished in the following conditions:

Alloy Condition
Copper (all alloys) As formed or stress relieved at manufacturer’s
option
Nickel alloys:
400 and 405 As formed or stress relieved at manufacturer’s
option
500 Solution annealed and aged
625 Annealed
Aluminum alloys:
2024-T4 Solution treated and naturally aged
6061-T6 Solution treated and artificially
aged
7075-T73 Solution treated and stabilized
Titanium As formed

4.2.3 Stress Relieving—When required, stress relieving shall be specified by the purchaser for nickel alloys 400 and 405 and
all copper alloys.

4 Available from Global Engineering Documents, 15 Inverness Way, East Englewood, CO 80112-5704.
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4.2.4 Threads—Unless otherwise specified, the threads shall be rolled or cut at the option of the manufacturer.

5. Chemical Composition

5.1 Chemical Composition—The fasteners shall conform to the requirements as to chemical composition prescribed in Table
1 for the specified alloy.

5.2 Manufacturer’s Analysis:

5.2.1 When test reports are required on the inquiry or purchase order (see 3.1.8), the manufacturer shall make individual
analyses of randomly selected finished fasteners from the product to be shipped and report the results to the purchaser, except as
provided in 5.2.2. Alternatively, if heat and lot identities have been maintained, the analysis of the raw 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 instead a certificate of conformance certifying compliance with the
chemical composition specified in Table 1.

5.3 Product Analysis:

5.3.1 Product analyses may be made by the purchaser from finished products representing each lot. The chemical composition
thus determined shall conform to the requirements in Table 1.

5.3.2 In the event of disagreement, a referee chemical analysis of samples from each lot shall be made in accordance with 11.1
and 12.1.


https://standards.iteh.ai/catalog/standards/sist/099e676f-ef57-4d1d-bd70-0996b2dbe8e3/astm-f468-06e1

Ay F 468 - 06!

"% 0€'0 P29X8 10U S90pP UoJI pue ‘Uodllis ‘4Jeddod uey) Jeylo sluswale 8yl e Jo wns ay} papiroid ajqeideode si uodllis % 9°g Se ybiy se Bulurejuood Aojle uy 5
"% G'66 89 |[eys sHuwi| paoads yum siuaws|e Jayio (e snid 1eddood 4o Jusjuod wnwiuip 4
‘|exoIu Se pajunod aq o} si 11eqo)
‘G 16-G'88 = JoAlis snid Jeddoo ‘uiw §'66 = sluswale panoads snid Jeddo) o
"00} WO} sjuswisje paweu Jayio 8y} Jo wns ay) Buionpep Aq paindwod Ajeonlewyie oq |[eys oueleq SB UMoys sjuswa|g ,,

S0'0 00’} -0'€€—0'6C 00’ L'0-0%'0 g0'S9 [@)21u-01dnd SiL 00S+20
S0'0 00’} -0'€c—0'6} 00’ 090 a0'v. [@01u-01dnd OLL 000120
S-S0 0co 8ouefeq " G'0-S0°0 0280 0°09-0°LS szuo.q essuebuew G/9 005290
U 8'0-02'0 S’ g'e-8'¢c S’ jeraAle} q0'tv6 Xew G20 8Zuoiq uoal|is 199 001990
S0'0 g’ 8'€-8'¢ 90 g’ 80 a8'v6 e 8zuoiq uodl|is Gs9 005590
S00 Sl 0280 )’ L0 80 0796 9zuolq uodljis 1S9 0015990
SO Xew 02’0 S0'0 050 3¢ ¢S} G20 oLo 0€0 9988 9/-€9 9zu0iq uodl|is wnuiwnpe [42°] 002¢¥90
e Xew 0¢'0 U e Xew Gg'0 g'g-0v g’ 0v-0¢ q0'8. O'L-0'6 9zuoig wnulwnie 0€9 000€90
T T T T T G\ [on% ge-g'I 40’88 0'8-09 9Zuolq wnuiwnfe 719 00¥190
0S'0-02'0 100 S0°0 0L0 SL0'0 250 oLo 0e-0¢ g §'/.-09 9Zuoigq wnulwnie €19 00€190
8'G—¢v S0'0 0€0 T Ge'0—€0°0 & e oLo yooueeq o 8zuo.q Joydsoyd 0LS 000150
0'1-90 0c0 8ouefeq T 00 029-0'69 Sselq [eneu 214 0090
0'1-90 0co aoueleq oLo 0'99-0'29 sseiq [eAeu 1414 0029%0
o e oo | eouepeq e e i e 200 | $'89-0'€9 o sselg | oz | 000/20
T 200 adoueleq T T Nal U S0°0 G'1/-9'89 T sseiq 09¢ 000920
T e e 666 Jaddod 413 (0185 000+LO
xew xew Xew snioyd xew Xew xew ulw wnu JaquinN
. ull . v uodl|IS 4 . ‘asoueb X o aweN [elausn Aol
oluesly pee oulz -soyd [8)0IN uoJ| 1oddo) -lwnpy uon
-uep -eubisaq
SNN

sho||y eseg-leddo) pue Jaddon

% ‘uolsodwo)

sjuawaunbay [esiwayy | I19vVL


https://standards.iteh.ai/catalog/standards/sist/099e676f-ef57-4d1d-bd70-0996b2dbe8e3/astm-f468-06e1

Ay F 468 - 06"

"800z Auenuer Ul pa}oaliod Ajfenolps,
“(dVA) sseoo.d Bunjewaes ore wnnoea ey} 1o ‘(4S3) sseooid Bunjewsl Bejsoliosje sy Buisn paunal eq leys [euslew g9 Aojly ,
‘|92Iu S Pajunod aq 0} S 1[40 4
"00} WoJj Sjuswisje paweu Jayio 8y} Jo wns ay) Builonpep Aq paindwod Ajeollewyile aq |[eys 8oueleq SB UMoys sjuswa|d

Xew xew xew xew xew
T ¥'y-0'€ Xew go'o | 0°ZL-0'St G2'0-c0'0 | 80°0 00 douereq | S2°0 0's 0'€e-0'6} |0L0°0 M-ON-1D-IN | 989 | 98990N
_ _ ey pxewy | xew N P xew o
gr—ce T T GO0 | 0008 | 00'F | Xew Oy'0 | 0G0 | SO0 | UWO'8S | 050 0'S T 0'€2—00¢ | 4010 ot'0 qO-ON-1D-IN | S29 | S2990N
ERsI St etk e >
xewl Xew | xew xew Xew xew
o Xew 0100 | S9L-0'GL| €0 0L'0 | SLO0 douereq S0 Gl | Xewgo |0ve-0¢e | 0L0O0| ¥ O-}0 ON-1D-IN 65 | 6S090N
o 100 T g G8°0-G€0| G0 0°0.-0€9 St 0¢ | ®eoueleq T G20 | SLe-0ee IV-nO-IN | 00S | O0SSON
T 090°0-520°0 g T S0 0°0.-0°€9 0c G'¢ | ®dueleq €0 T g 8se|Q nO-IN | SO¥ | SO¥¥ON
o ¥20°0 g S0 0°0.-0'€9 0c G'¢ | odueleq €0 V sSe|Q NO-IN | 00t | 000N
o SP-0¢ | Xewgeo 0€00 | O°ZL-0'GL| 0S¢ 80°0 | O¥0'0 oueeq | 00+ | 0°Z-0F T S9L-SvI | 200 ID-ON-IN | 922 | 9220IN
s T ¥'0—¢'0 0€00 | 000092 | 0S¢ 00'F | G200 |aoueleq 0L [09-0F Xew Q') | S0°0 OA-IN | S€€ | 000N
1aq
Xew xew
R xewl xew ] . Xew -wnN
Lwnig uals wnip xeuwl wnusp . wniu . snJ esau| xew wniw . wnu aweN Kol
— . 1eq uoo 190IN . Jaddon uoq uon
-0IN -buny -BUB\ Inyng -gAlo eyl -oyd 4 -eb uol| v -0Iyn -lwin|y IENETS) -V
00 -lis -leD -eubisaq
-soyd -uep SNN

shojly aseg-|93oIN pue [930IN

penujuoy | 314vL

5


https://standards.iteh.ai/catalog/standards/sist/099e676f-ef57-4d1d-bd70-0996b2dbe8e3/astm-f468-06e1

Ay F 468 - 06!

"Xew ‘9% Gg'0 WNIUodIIZ + wniuey] .
XeW ‘%% 0Z'0 WNIUODIIZ + wniuel] ,

"00} WO} SJUSWAaIe PaWEU JaY10 y} Jo wns ay) Builonpaep Ag paindwoo Ajfeonawyie aq |leys soueleq SB UMOYS Sjuswald 4

‘)W) penioads 8y} Jo sSeoxa Ul Juesald Jou aie Sjuswale 8say} 1By} sullwislep 0} 8pew aq |jeys sisAjeue Jeyun; ‘sywi| payoads ay) uey) Jejeelb sjunowe Ul peleodlpul 1o pejoadsns si
sjusWala Jaylo Jo doussald ay) ‘Janamoy ‘| "a|qe) SIyl Ul pauoads sjuswale ay) Jo} Ajuo epew aq Aueinbal |eys sisAjeuy

SO S0°0 6c-L¢ 1'9-1'S g020 0ov'0 0€'0 050 0c—<t G€'0-81°0 8oueleq G20/ wnuiwnly G20, G20L6Y

S0 S0°0 2'1-80 et} SO 8'0—-0¥°0 SO L0 0¥'0-S+0 S€'0-¥0°0 8oueleq 1909 wnuiwnly 1909 19096V

S0 S0°0 8'1-C't et} 250 050 6°0—0€°0 0S°0 6'v-8'¢ Xew 010 soueleq ¥20g wnuiwn)y 202 ¥2026Y

lex yoeg 1eq

oL wnis Xew _me xew .me xew wnjw gwinu aweN Aol “WinN
-oubep ‘ourz wniu ‘uoallIs oseu ‘uol] 4addog -01yD -lwinpy [elauan) -V uoneu

Xew : -ep| " -ebuepy : -Biseq
‘sjuewig|3 J1oy10 SNN

vSAolly aseg-wnuiwn|y

%, ‘uolusodwo)

panupuoy | 314VL


https://standards.iteh.ai/catalog/standards/sist/099e676f-ef57-4d1d-bd70-0996b2dbe8e3/astm-f468-06e1

