This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been made to the previous version. Because
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as appropriate. In all cases only the current version
of the standard as published by ASTM is to be considered the official document.

wrernationat - Standard Specification for
Nonferrous Bolts, Hex Cap Screws, and Studs for General
Use [Metric]’

This standard is issued under the fixed designation F 468M; 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 (e) 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 in nominal
thread diameters M6 to M36 inclusive manufactured from a number of alloys in common use and intended for general service
applications.

1.2 Unless otherwise specified, nuts used on these bolts, cap screws, and studs shall conform to the requirements of
Specification F 467M. Nuts shall be of the same alloy group as the fastener on which they are used and shall have a specified
minimum proof stress equal to or greater than the specified minimum tensile strength stress of the fastener on which they are used.

Note 1—This specification is the metric companion of Specification F 468.

2. Referenced Documents

2.1 ASTM Standards: >

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

B 193 Test Method for Resistivity of Electrical Conductor Materials

B 211M Specification for Aluminum and Aluminum-Alloy Bar, Rod, and Wire [Metric]

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

B57#4

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 8M Test Methods effor Tension Testmg of Metallic Materlals [Metrlc]

E 18Fe i SS
Hardness of Metalhc Materlals

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 165PracticeforLiquidPenetrant Examination- Test Method for Liquid Penetrant Examination

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 1979. Last previous edition approved in 2005 as
F 468M - 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 227 Test Method for Optical Emission Spectrometric Analysis of Aluminum and Aluminum Alloys by the Point-to-Plane
Technique
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
F467M Specification for Nonferrous Nuts for General Use [Metric]
F 606M Test Methods for Determining the Mechanical Properties of Externally and Internally Threaded Fasteners, Washers,
| and Rivets [Metric
F 1470 Guide for Fastener Sampling for Specified Mechanical Properties and Performance Inspection
2.2 ASME Standards:*
B 1.13M Metric Screw Threads
B 18.2.3.1M Metric Hex Cap Screws
B 18.2.3.5M Metric Hex Bolts
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 Dimensions including nominal diameter, thread pitch, and length;

3.1.4 Alloy number (Table 1). For Ti5, state Class A or Class B (Table 2, 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 specification and year of issue.

Note 2—A typical ordering description is as follows: 10 000 pieces, Hex Cap Screw, M6 X 1 X 80, Alloy 270. Furnish Certificate of Compliance,
Supplementary Requirement S1, ASTM F 468M-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/85e7fa3c-a255-410c-8c3c-b8c92ad9e8a2/astm-f468m-06e1

il

AMY F 468M - 06<"

"% 0€'0 P29X8 10U Se0p UoJI pue ‘Uodljis ‘4Jeddod uey) Jeylo sluswale 8yl |[e Jo wns ay} papiroid ajqeidesde si uodllis % 9°g Se ybiy se Bulurejuod Aojle uy 5
"% G'66 4 |[eys sHwi| payoads yum sjuswale Jaylo e snid 1eddod Jo usjuod wnwiul 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'L -0'€E-0'62 00°L L'0-0¥'0 g0'S9 [@xou-oudno | gLz |00S12D
S0'0 00’ -0€c—0'6} 00t 090 a0'vL [eMolu-oidno | 0Lz |00012D
g'1-90 020 aoueleq i G'0-S0°0 0280 0°09-0°LS Xew G20 szuolq essuebuew | /9 (005290
U 8'0-02'0 S’ g'e-8'¢ S’ el g0'v6 o 8zuoiq uoal|is 199 001990
S0'0 gl 8'€-8'¢ 90 g’ 80 a8'v6 G99 |00SS90
S00 gL 0280 L0 80 0’96 1G9 001590
SO Xew 0¢'0 S0'0 0s'0 3¢6¢S'} G20 oL0 0g0 g99'88 9'.-€9 9Zuo4qg uodljls wnulwnpe | g9 |002¥90
U Xew 0¢'0 U Xew Gg'0 gg-0v gl 0v-0'¢c g0'8L 0'L-0'6 9zuoigq wnulwnfe | 0g€9 |000€9D
T T T \o1 [on% ge-g'L 40’88 0'8-09 dzuolq wnuiwnie | 19  |00¥ 190
0S°0-02'0 100 S0'0 oLo SL00 2SL0 oL0 0e-0¢ g G'.-09 9zuoiq wnuiwne | g19  |00€L9D
8'6—¢v S0'0 0€0 T G€'0—€0°0 =\ e oL0 yooueleq U azuolq Joydsoyd [ 015 [000L5D
0'1-90 020 aoueleq T 0L0 0'29-0'6S Sselq [eAeu | 9y  |00¥9YO
0'1-90 020 aoueleq oL0 0'99-0'29 sseiq [eAeu | 29t 002910
e e oLo soueeq e e = -k 200 5'89-0'€9 e sselq| oz 00020
U 200 adueleq T T ») ' S0°0 G'1/-5'89 U sseiq| 092 (000920
T T T 666 Jeddoo 413 0Lk |O00LLD
xew xew Xew snioyd xew X xew ulw wnu JequinN
; urp . v uoal|IS 4 ; ‘asaueb . o aweN |eJausn Aojly
oluesly pee oulz -soyd |8)0IN uol| 1oddo) -lwinpy uon
-Uep -eubisaq
shojy eseg-ieddo) pue seddop SNN

% ‘uolsodwo)

sjuswaunbay [esiwayy | I19vVL


https://standards.iteh.ai/catalog/standards/sist/85e7fa3c-a255-410c-8c3c-b8c92ad9e8a2/astm-f468m-06e1

Ay F 468m - 06"

"800z Auenuer Ul pa}oaliod Ajfenolps,
“(dVA) sseoo.d Bunjewaes ore wnnoea ay) 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) Builonpap Aq paindwod Ajeoilewyile aq |[eys 8oueleq SB UMoys sjuswa|g

xew xew xew xew xew
T 7'y-0'€ Xew 20’0 | 0°ZL-0'Sh G2'0—200 | 800 00 |oueeq | S2°0 0'S 0'€c—0'6L |0LO0 M-ON-1D-IN | 989 | 98990N
Xew Xew xew Xew
gv-—2e T GL00 | 0°0k—0'8 | 00'F | Xew Oov'0 | 0S50 | GLO'O ulw 0'gs | 050 0'S T 0'€c—00¢ | ;0L0 ov'0 qO-ON-1D-IN | 5529 | S2990N
X xew xew xew
xew xew | xew xew xew xewl
o Xew 0L00 | S9L-0GL| €0 0L'0 | GLOO |ouejeq S0 Sl | Xew g0 | Ove-0¢e| 0LO'0| ¥0-+0 ON-1D-IN 65 | 6G090N
o 100 T g §8°0-G€°0 S0 = 0°0.-0°€9 St 0C | ®oueleq T G20 | SHe-0eeC 00S | 00SSON
o 090°0-520°0 g T S0 0°0.-0°€9 0¢ G2 | ooueleq €0 T S0y | SOvYON
o 2070 g S0 0°0.-0°€9 0¢ G'¢ | ®eoueleq €0 00t | 00¥¥ON
o Sy-0'€ | Xewseo 0€00 | 0°Zk—0'GL | 0SC 800 | O¥00 soueeq | 00k | 020V S9I-GvI | 200 1 9/2 | 9/20N
T T 7'0-2¢'0 0€00 | 00e—092 | 0S¢ 00'F | G200 8oueeq 0L | 090V Xew o'l | S0°0 OAN-IN | S€€ | FOOOELN
Jaq
Xew xew
_ Xew . . xew -wnN
Lwniq uals wnip xew wnuap . wniu snJ osau| xew wnjw : wnu aweN Ko|
— . Weq [©MOIN . Jaddop uoq uon
-OIN -6un). -BuB\ inyng -gAloN el -oyd v -eb uol| 4 -oIyn -lwiny |eJousn) -V
0D -ren -eubiseqg
-soyd -uep SNN

shojly aseg-|93oIN pue [930IN

panupuoy | 37avVL

5


https://standards.iteh.ai/catalog/standards/sist/85e7fa3c-a255-410c-8c3c-b8c92ad9e8a2/astm-f468m-06e1

Ay F 468m - 06*"

"% £°0—F"0 YINWSI] ‘% 2'0—4'0 PS4
"Xew ‘% 0g'0 WNIUodJIZ + Wnuey] ,
‘00| WO} SJUSWAIe PaWEU JaY10 ay} Jo wns ay) Builonpaep Ag paindwoo Ajfeonawyie aq |leys soueleq SB UMOYS Sjuswald 4
‘S)w| palioads 8y} Jo SS8oXe Ul Juesald Jou 8ie SJusWa|e 8say) 1Byl sulwlalep 0} epew aq
IleYS SIsAeue Jayuny ‘suwi| payoads ay) uey) Jejealf syunowe Ul paledlpul 10 paloadsns Si sjuawWs|e Jaylo Jo souasaid auy) Janamoy ‘j| "ajgel SIyl Ul paiioads syusws|e sy} 4o} Ajuo apew aq Alenfal |leys sisAleuy ,,

S0 S0°0 6c-t¢c L'9-1'S 020 (0140} 0g0 0s0 0c—<t Ge'0-81°0 aoueleq G/0/L wnuiwn)y S.0L GL0L6Y
S0 S0'0 ¢'1-80 G2co SO 8'0—-0%'0 SO 20 0¥'0-G10 Ge€'0-¥0°0 ddueleq 1909 wnulwnly 1909 19096V
S0 S0°0 8¢’ jerA] oSGH0 050 6°0-0€°0 050 6'7—8'€ Xew 0}°0 ddueleq 20 wnulwnpy 202 2026vY
fetoL yoe3 189
xew Xew -wny
wnis xew . xew . xew wniw gwnu sweN Aol
-aubepy ‘oulz wniu ‘uoollIs eseu ‘uol| Jaddog -o01yD -jwinpy IEIED) -V uoneu
Xew : eyl " -eBuepy : -Bise@
‘sjuswia|g JaYyl0 SNN

vSAolly aseg-wnuiwn|y

%, ‘uolusodwo)

panupuoy | 314VL


https://standards.iteh.ai/catalog/standards/sist/85e7fa3c-a255-410c-8c3c-b8c92ad9e8a2/astm-f468m-06e1

