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Standard Specification for

Carbon and Alloy Steel Nuts (Inch and Metric)’

This standard is issued under the fixed designation ASG3/AS63M; the mumber immaediately following the designation indicates the vear
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapprosal,
A superseript epsilon 42} indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U8, Depariment of Defense.

1. Scope*

I.I This specification” covers chemical, mechanical, and
dimensional requirements for eleven grades of carbon and
alloy steel nuts for general structural and mechanical uses on
bolts, studs, and other externally threaded parts.

More |—See Appendix X1 for guidance on suitable application of nut
grades.

1.2 The requirements for any grade of nut may, at the
supplier’s option, and with notice to the purchaser, be fulfilled
by furnishing nuis of one of the stronger grades specified
hercin unless such substitution 1s barred in the inguiry and
purchase order.

1.3 Terms used in this specification are defined in Termi-
nology F1789 unless otherwise defined herein.

1.4 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system are nol necessarily exact equivalents; therefore, to
ensure conformance with the standard, each system shall be
used independently of the other, and values from the two
systems shall not be combined.

1.5 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee,

2. Referenced Documents
2.1 ASTM Standards:®

"This specification is under the jurisdiction of ASTM Commitee F16 on
Fasteners and is the direct responsibility of Subcommitice F16.02 on Stecl Bolts,
Studs and Nuts,

Current editbon approved Dec. 1, 2023 Published Januwary 2024, Onginally
approved in 1966, Last previous edition approved in 2021 as ASEHASGIM - 214" L
DOE: 10,1520/A0563_AOS63M-23

* Far ASME Boiler and Pressure Vessel Code applications see related Specifi-
cation 5A = 563 in Section 11 of that Code,

*For referenced ASTM standands, visit the ASTM website, WWW_HSILOrE. Or
contact ASTM Costomer Service at service@asim.org. For Arnuad Book of ASTM
Seaneards volume information, refer w the standard's Document Summary page on
the ASTM website.

A194/A194M Specification for Carbon Steel, Alloy Steel,
and Stainless Steel Nuts for Bolts for High Pressure or
High Temperature Service, or Both

A307 Specification for Carbon Steel Bolis, Studs, and
Threaded Rod 60 000 PSI Tensile Strength

A354 Specification for Quenched and Temperad Alloy Steel
Baolts, Studs, and (ther Externally Threaded Fasteners

A394 Specification for Steel Transmission Tower Bolls,
Zinc-Coated and Bare

A449 Specification for Hex Cap Screws, Bolts and Studs,
Steel, Heat Treated, 120/105/90 ksi Minimum Tensile
Strength, General Use

AT51 Test Methods and Practices for Chemical Analysis of
Steel Products

B695 Specification for Coatings of Zine Mechanically De-
posited on Iron and Steel

FOOFGO6M Test Methods for Determining the Mechanical
Properties of Externally and Internally Threaded
Fasteners, Washers, Direct Tension Indicators, and Rivets

F&12 Specification for Surface Discontinuities of Nuts, Inch
and Metric Series

F1136/F1136M Specification for Zinc/Aluminum Corrosion
Protective Coatings for Fasteners

F1470 Practice for Fastener Sampling for Specified Me-
chanical Properties and Performance Inspection

F1554 Specification for Anchor Bolts, Steel, 36, 35, and
105-ksi Yield Strength

F175% Terminology for F16 Mechanical Fasteners

FI1941/F194 1M Specification for Electrodeposited Coatings
on Mechanical Fasteners, Inch and Metric

F232%F2329M Specification for Zine Coating, Hot-Dip,
Requirements for Application to Carbon and Alloy Steel
Bolts, Screws, Washers, Nuts, and Special Threaded
Fasteners

F2833 Specification for Corrosion Protective Fastener Coat-
ings with Zinc Rich Base Coat and Aluminum Organic/
Inorganic Type

F3019F3019M Specification for Chromium Free Zinc-
Flake Composite, with or without Integral Lubricant,
Cormrosion Protective Coatings for Fasteners

F3125/F3125M Specification for High Strength Structural
Bolts and Assemblies, Sieel and Alloy Steel, Heat Treated,
Inch Dimensions 120 ksi and 150 ksi Minimum Tensile

#A Summary of Changes section appears at the end of this standard
Copyright & ASTM Inlemational. 100 Barr Hator Drive, PO Box G700, West Conshohacken, PA 18428-2958. Uniled States
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Strength, and Metric Dimensions 830 MPa and 1040 MPa
Minimum Tensile Strength

F3148 Specification for High Strength Structural Boli
Assemblies, Steel and Alloy Steel, Heat Treated, 144ksi
Minimum Tensile Strength, Inch Dimensions

F3393 Specification for Zinc-Flake Coating Systems for
Fasteners

G101 Guide for Estimating the Atmospheric Corrosion Re-
sistance of Low-Alloy Steels

2.2 ASME Standards:?

ASME BI1.1 Unified Screw Threads

ASME B18.2.2 Square and Hex Nuts

ASME B18.2.6 Fasteners for Use in Structural Applications

ASME BI8.2.6M Metric Fasteners for Use in Structural
Applications

ASME B1.13M Metric Screw Threads-M Profile

2.3 SAE Standard:®

SAE 1995 Mechanical and Material Requirements for Steel
Muts

3. Ordering Information

3.1 Orders for nuts under this specification shall include the
following:

31,1 Quantity (number of nuts),

3.1.2 Nominal size and thread series of nuts,

3.1.3 Style of nut (for example, heavy hex),

3.1.4 Grade of nut,

3.1.5 Coatings or finishes—If other than plain finish, specify
the coating process or finish required, see 4.4 and Annex Al,

3.1.6 ASTM designation and year of issue, and

3.1.7 Any special observation or imspection requiréments
shall be specified at the time of inquiry and at the time of order.
See 11.2.

3. 1.8 Supplementary or special requirements.

More 2—An example of an ordering description follows: 1000 %9
heavy hex nuts, Grade TH, hot-dip zinc-coated, and lubricated, ASTM
ASHHASOIM-XX,

4. Materials and Manufacture

4.1 Steel for nuts shall be made by the open-hearth, basic-
oxygen, or electric-furnace process except that steel for Grades
A and B nuts may be made by the acid-bessemer process,

4.2 Manufacturing Method:

4.2.1 Nuts may be made cold or hot by forming, pressing, or
punching or may be machined from bar stock.

4.2.2 Threads shall be formed by tapping or machining.

4.3 Hear Treamment:

4.3.1 Grades DH, DH3, 108, and 1053 nuts shall be heat
treated by quenching in a ligquid medium from a temperature
above the transformation temperature and tempering al a
temperature of at least 800 °F or 425 “°C.

* Awvailable from American Society of Mechanical Engineers (ASME), ASME
Imemational Hesdquamars, Two Park Ave,, New York, NY 10016-3930, hupe/
VWL RS OFE.

* Available from SAE International | SAE 400 Commanwealth Dr., Warrendale,
PA TS0, hitp:dfww w.sie, ong,
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4.3.2 Grades C, C3. and D nuts made of any steel permitted
for these grades may be heat treated by quenching in a liquid
medium from a temperature above the ransformation tempera-
ture and tempering at a temperature of at least 800 °F or
425 °C.

4.4 Coatings and Other Finishes:

44,1 Permitted coatings, including supplementary lubrica-
tion and nut overtap requirements are provided in Annex Al.

4.4.2 When coated fasteners are required, the purchaser
shall specify the process and any additional special require-
ments.

4.4.3 Hot-dip zinc coated nuts shall be installed with hot-dip
zinc coated bolts. Hot-dip zinc coated nuts and bolts shall be
coated per F2329/F2329M.

44,4 Mechanically deposited zinc coated nuts shall be
installed with mechanically deposited zinc coated bolts, Me-
chanically deposited zinc coated nuts and bolts shall be coated
per B6OS.

44,5 Hot-dip and mechanically deposited zinc and Zn/Al
coating overtap allowances are specified in 7.3,

4.5 Lubricant:

4.5.1 Hot-dip and mechanically deposited zinc-coated
Grade DH and 105 nuts shall be provided with an additional
lubricant which shall be clean and dry to the touch (see
Supplementary Requirement S1 to specify lubrication reguire-
ments for plain finish nuts).

452 See Supplementary Reguirement 52 for option Lo
specify a dye in the lubricant.

5. Chemical Compaosition

5.1 Grades A, B, C, D, DH, 85, and 108 shall conform to the
chemical composition specified in Table 1.

5.2 Grades C3, DH3. 853, and 1053 shall be weathering
steel and conform to the chemical composition specified in
Table 1. Compositions A or B may be used for grades C3 and
853, Optionally, a chemical composition based on a corrosion
index may be used provided the steel meets the chemical
regquirements in Table 1 column headed “Based on Corrosion
Index”. When certifying based on the corrosion index the steel
shall have a corrosion index of 6 or greater, as calculated from
the heat analysis, and as described in Guide G101, using the
predictive method based on the data of Larabee and Cobumn, or
the predictive method based on the data of Townsend. See
Guide G101 for methods of estimating the atmospheric corro-
sion resistance of low alloy steels.

5.3 If performed, product analysis made on finished nuts
representing each lot shall be within 10 % of the value required
of the heat analysis. For example heat analysis C 0.30-0.52 =
product analysis C 0.27-0.57.

5.4 Resulfurized or rephosphorized steel, or both, are not
subject to rejection based on product analysis for sulfur or
phosphorus.

5.5 Application of heats of steel to which bismuth,

selenium, tellurium, or lead has been intentionally added shall
not be permitted.
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TABLE 1 Chemical Requirements”

Mut Grade A, B C, 8BS C3, 853 D DH, 108 DH3, 1053

Heal Analysis Composiiion Composition Composiion Based on Composition S Compasition T Based an
b A% B Corrosion Camasion

Index™ Index™

Carbon 055 max 0.33-0.40 0.38-0.48 0.30-0.53 0.55 mazx 0.20-0.55 0.20-0.53 0.30-0.53

Mangarnasa vy 0.90-1.20 0.70-0.90 060 min 0.30 min 0.60 min 0.40 min 0.80 min

Phasphorus, max 012 0.035 0.035 0.035 004 0.04 0.035 0.035

Sutfur, max 0167 0.040 0.040 0.040 0.055 0.055 0.040 0.040

Silizan i 0.15-0.35 0.30-0.50 o " 8 = 2

Copper » 0.25-0.45 0.20-0.40 0.20-0.60 . o 0.20 min 0.20-0.60

Mickel e 0.25-0.45 0.50-0.80 0.207 min 2 2 0.20° min 0.207 min

Chremium e 0.45-0.85 0.50-0.75 0.45 min 2 2 0.45 min 0.45 min

Vanadium B 8 & & & & -] -}

Malybcenum o a 0.08 max 0.107 min g L 0.157 min 010" min

T|1al'||u|'|1 0 n [ 4 2] F [:] 2] [}

A Based on heat analysis, See 5.3 for product analysis requirements,

B Wot specified,

“Bea 5.2,

© Faor Grades A B, and BS a suller content of 0.23 % max is acceplable with the purchasers appreval,
E For Grades D, DH, and 108 a sulfur content of 0,05 — 0.15 % is acceptable provided the manganese s 1.35 % min,

¥ Esther Mickel or Molybdenum must be present in the amount specified.

5.6 Chemical analyses shall be performed in accordance
with Test Methods, Practices, and Terminology AT51.

6. Mechanical Properties

6.1 Hardness:
6.1.1 Nuts shall conform to the hardness in Table 2.

6.2 Proof Load:

6.2.1 Nuts of cach grade, except those listed in 6.2.3, shall
withstand the proof load stress specified for the grade, size,
style, thread series, and surface finish of the nut in Table 3,
Table 4, and Table 5.

6.2.2 Nuts overtapped to accommaodate coating thickness in
accordance with 7.3 shall be proof load tested after coating and
Lwcriapping_f'

6.2.3 Proof load testing shall be performed by the manufac-
turer on all grades having a specified proof load up to
160 000 1bf or 705 kKN, Unless Supplementary Requirement S5
is invoked in the purchase order or contract, muts having
specified proof load greater than 160 000 1bf or 705 kN shall
be proof load tested or cross-sectional hardness tested by the

® Rotational capacity fest procedures, nut rotations, and sceeplance criferia are &
fumction of the bolt with which the nuts will be used. When required, they e
coverad by the applicable bolt specitication.

manufacturer in accordance with Test Methods FAOG6/FA0GM.
In all cases, proof load testing shall take precedence over
hardness testing in the event a conflict exists relative to
mimimum strength.

7. Dimensions

7.1 Unless otherwise specified, nuts shall be plain (un-
coated). Inch nuts shall conform to the dimensions specified in
ASME B18.2.2, Heavy Hex Inch Muts for use in structural
applications in Grades C, C3, D, DH, and DH3 shall conform
to the dimensions specified in ASME BI18.2.6. Metric struc-
tural nuts shall conform to the dimensions specified in ASME
BI18.2.6M.

7.2 Hex-slotted nuts over 1%z to 2 in. inclusive shall have
dimensions conforming to ASME B18.2.2 calculated using the
formulas for the 1%: through 115-in. size range in Appendix A
{Formulas for Nut Dimensions) of ASME B18.2.2.

1.3 Threads: Nuts Hot Dip and mechanically Zinc Coated
and Zn/Al Coated:

7.3.1 Nuts to be used on bolts with Class 2A threads before
hot-dip zine coating, and then hot-dip zinc coated in accor-
dance with Specification F2329/F2329M. shall be overtapped
after coating, o the minimum and maximum thread dimen-
sions in Table 6. The major and minor diameters shall also be

TABLE 2 Hardness Requirements

Grade of Nut Maminal Nut Size Hardness
Brinell Aockwell
min TE min max
A WE(0L136) 1o 4 in. 116 302 B&S oE2
B WE(0.138) to 1 V5 in. 121 02 B&g [ 7]
C and G3 o to 4 in 143 352 BTH C38
] Yato 4 in 159 352 B4 C38
DH #6(0.138) 1o 4 in, 248 352 Ga4 C3E
OH3 Vi e 4 i, 248 352 Ca4 C3E
Vickers Rockwell
min rriax min max
BS and BS3 M2 o M36 1588 3re BEg [
105 andd 1053 M12 o M36 272 37z C26 G35
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TABLE 3 Proof Load Requirements
Prooi Load Stress. ksi®9

Grade af Mut Nominal Nul Size, in. Man-Overlapped® Ovedapped™ Non-Ovenapped® Overapped®
Sruare Heavy Square
A Vato 1 ¥ a0 68 100 b1
B" atal 108 79 133 100
B° iR YR B 92 70 118 BY
DH Valoi W 132 100 165 123
Hex Haavy Hex
A Vito 4 a0 -] 100 -]
B ata 1 120 oo 133 100
B° 1 e 1 108 79 118 BY
ce Yo to 4 130 R 144
c3 ato 4 4 Vi 144
pe Vatod 135 180
DH™ 1ato d 150 115 175 150%
DH3 i bo 4 150 175 1505
Hex Thick
A Valod ¥ 100 75
B Vato 1 183 100
B 1tvhito 14 116 aY
DH” Vatod W 175 150
Hex Flangs
A 5 to W 90 68
B* G to ¥ 120 a0
DH® #6 to ¥ 150 115

Muts with UNF, 12 UN, and Finer Pitch Threads
Preal Lead Strass, ksi®

Grade of Nut Neminal Mut Size, in Nan-Ovenapped® Cvenapped® Non-Ovenapped® Ovenapped®
Gnuare Heavy Square
A Vato | W% a0 &0 20 68
B 1 to 1 96 T2 16 BT
B° 1 Vo1t B4 ik} 105 TE
DH® Valo 1 4 13z 09 165 123
Hex Heavy Hex

A Vatod &0 HO 50 68
B" 1 to 1 108 B2 120 a0
B* 1 talo 1 o4 70 105 79
cc Vo to 4 . o . .
D& Ve to 4 135 160
DH® Vato 4 160 115 175 150

Hex Thick
A Yato ] W 90 68
B* Vatal 120 a0
B* 1 Vvalel ik 105 70
DHE Vato 1 Ve 175 150

Hex Flange
A #5 o Y 80 80
B #6 to % 109 B2
DHE #6 to 3 150 115

Proof Logd Stress, MPa?
Grade of Nut Mominal Mut Size, Maon-Overappad™ Ovenapped”™
medric

Heavy Hex
BS and 853 M2 1 M36 1075
105 and 1033 B12 o M36 1245 1185

A Te determine nul procd load in pounds o Newlons, mulliply the apprapriate nul proaf load siress by the tensile stress area of the thread, Stress arsas for UNG, UNF,
anel B UN thread series are given in Table 4, Stress areas for metrc threads are given in Table 5.

B Man-overtapped nuts are nuts intended for use with extemally threaded fasteners which have a plain (nonplated or noncoated) finish or have a plating or coating of
insufficient thickness to necessitate overtapping the nut thread per the galvanized requirements in Table & to provide assemblability. Overtapped nuts are nuts intendad
far use with externally threaded lasteners which are hal-dip zinc-coaled per 7.3.1, mechanically zinc-coated per 7.3.2, or have a plating or coaling of sufficient thickness
10 nepessitate m.lerrapping the nut thread per the gahranized requirements in Table § to provide assemiblability.

© Nuts made in accordance io the requirements of Specification A194/4134M, Grade 2 or Grade 2H, and marked with their grade symbod are acceptable equivalents for
Grades © heavy hex and hex and D nuts. When A194/A194M zinc-coaled Inch serles nuts are supplied, the zinc coating, overtapping, and lWbrcation shall be in
accordance with the requirements of this specification. Rotational Capacity test procedures, nut rotations, and acceplance criteria are & function of the bolt with which the
nuts will be used. When required, testing for the assembly in which the nut is used shall be in accordance with the applicable bolt specification.

© Nuts made in aceordance wilh the requirements of Specificalion A194/A194M, Grade 2H, and marked with its grade symbal are an acceplable equivalent for Grade DH
nuts. When A194/4194M zinc-coated inch seres nuts are supplied, the zine coating, covertapaing, and lubrication shall be in accordance with the requirements with this
specification, Rofational Capacity test procedures, nut retations, and acceptance criteria are a function of the bolt with which the nuts will be used, When required, testing
far the assembly in which the nut is used shall be in accordance with the applicable bolt specification.

E Grade DH and DH3 heavy hex overtapped nuts imended 1o be used with Specification F3125/F31250 150 ksi balts or equivatent shall be prood (oad tested a1 175 ke,
Metric 105 or 1053 hesvy hex overtapped nuta intended 1o be used with Specification F3125/F3125M 1040 MPa bolts or equivalent shall be proof logsd tested at 1245
MPa. When overtapped nuts will be used with 150 ksi bolts or equivalent, proof load requiremsants for overtapped nuts shall be specified by the purchaser in the inguiry
ard purchase ardar,

F Muts made in aceordance with the requirements of SAE J995 Grade 5 and marked with its grade symbaol are an acceptable squivalent for Grade B nuts.

% The proof load for jam nuts shall be &0 % of the full size value listed. The proof load for slotted nuts shall be B0 % of the full size value listad_

Copymght by ASTM Ing1 {all rights reserved) Too Fan 09 0R:57:50 GMT 2024
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TABLE 4 Tensile Stress Areas—Inch

Marninal LIMG Naminal UNF Marminal 8 UM
Size— Tansile Stress _S®  Tansde Stress _C2%  Tansile Strass
Thp'zﬁim Area A, ing pg:el:;sﬂ Arga’ A, in.2 :::El:m Argat A, in2
#6532 000903 ¥6-40 0.0M0Ms

No-32 00140 #8365 001474

¥10-24 00175  Mo-32 0.0200

#12-24 0.0242  #12-28 0.0258

Ya =20 0.0318 Y =28 0.0364

% <18 0.0524 % =24 0.0580

3 14 0.0778 4 —24 00878

The —14 0.1083 T =20 01187

%13 01419 14 —20 0.1599

Wi —12 0.182 % —18 0.203

5 =11 0.228 % ~18 0.256

3% -10 0.334 3 —16 0.373

Th-8 0.462 T —14 0.508
1-8 0.806 1-12 0.663 1-8 0.606
14 -T 0.763 1w —12 0.856 1% -8 0.790
14 =T 0.969 1% =12 1.073 1% -8 1.000
1% -8 1.155 1% 12 1.315 1% -8 1.233
1% -6 1.405 1% 12 1.581 1% -8 1.492
1% -5 1.80 1% -8 2.08
4% 2.50 28 277
2 4% 3.25 2% -8 3.56
2z ~4 4.00 2% -8 444
2% 4 4.93 2% 8 5.43
34 5.97 a4 f.51
A 4 7.10 3% -8 769
It 4 8.33 3% -8 B.96
F 4 9.66 S 4 -8 10.34
44 11.08 a8 11.51

A4, The inch stress area is calculated as follows:
A,=0.7B54(0 — (09743 n])®
whiere:d, = stress area, in.%, 0 = pominal size. (in.), and n= threads per in

TAELE 5 Tensile Stress Areas - Metric

Mominal size Tensile stress area™
and thread pitch A, mm
M12x1.75 543
M16x2.0 157
M20x2.5 245
M22x2 5 303
M24x3.0 353
M27=3.0 458
M30x3.5 561
M36:x4.0 a7

A4, the matric stress area is caloulated as follows:

A= 0.7854 (D - 0.9382F°

where: A, = Stress Area [mm2 ). 0= Mominal Mut Size (mm) . and P = thread pitch
{mrm)

increased by the allowance to provide the comresponding
minimum and maximum major and minor diameters. When
specified by the purchaser, lower overtap values are permitted
as long as it is sufficient to permit free assembly with hot-dip
zinc coated bolts.

7.3.2 Nuts to be used on bolts with Class 2A threads before
mechanical deposited zine coating and then mechanical depos-
ited zinc coated in accordance with Specification B695 Class
50 and higher shall be overtapped prior o zine coating 1o the
minimum and maximum dimensions in Table 6. The major and
minor diameters shall also be increased by the allowance to
provide the corresponding minimum and maximum major and
minor diameters. When specified by the purchaser, lower

Copyright by ASTM Infl fall rights reserved) Too Jan 09 08-57:50 GMT 2024
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overtap values are permitted as long as it is sufficient o permit
free assembly with mechanically deposited zinc coated baolts.
733 Zn/Al coated nuts to be used with Zn/Al coated
F3125/F3125M bolts shall be overtapped prior to zine coating
to the minimum and maximum dimensions in Table 6. The
major and minor diameters shall also be increased by the
allowance to provide the corresponding minimum and maxi-
mum major and minor diameters. When specified by the
purchaser, lower overtap values are permitted as long as it is
sufficient to permit free assembly with Zn/Al coated bolts,

Nore 3—It 15 the intent of this specification that coated nuts and balts
assemble freely when ordered wogether. It is recognized that the batch
nature of the coating process and the cumulative effect of coating
thickness may create intermattent assembly problems. Staying within the
material limits is important for assembly strength, Users are encouraged o
us¢ the smallest nut overtap amoum which permits consistent free
assembly.

T4 Threads: Nuts With Orher Coatings

T.4.1 Nuts to be used on bolts mechanically zine coated or
on bolts hot-dip zinc-coated to a specification other than
Specification F2329/F2329M, or otherwise hot-dip coated,
shall be overtapped by a diametral amount sufficient to permit
assembly on the coated bolt thread, unless other requirements
are specified in the inquiry or purchase order.

7.4.2 When specifically permitted by the purchaser, nuts for
bolts with electrodeposited coating, such as cadmium, zinc,
and so forth, or with chemically applied coating may be
overtapped by a diametral amount sufficient to permit assembly
on the coated bolt thread.

74.3 The allowable overtap amount shall not exceed that
specified in Table 6.

8. Testing Lot and Control

8.1 Testing Responsibiliry:

8.1.1 Each lot shall be tested by the manufacturer prior to
shipment in accordance with the lot control and identification
quality assurance plan in 8.2 — 8.5,

8.1.2 When supphed by a source other than the
manufacturer, the responsible party shall assure all tests have
been performed and the nuts conform to this specification.

8.2 Nuts shall be processed i accordance with a lot control
and identification quality assurance plan. The manufacturer,
secondary processors, and distributors shall identify and main-
tain the integrity of each production lot from raw material
through all processing operations to final packing and ship-
ment. Each lot shall be assigned a wnigue lot wdentification
number, each lot shall be tested, and the lot inspection test
reports retained.

8.3 Secondary processing shall maintain lot integrity and
shall be traceable to the original lot at time of manufacture.

84 A lot shall be a guantity of unigquely identified nuts of
the same nominal size produced consecutively at the initial
operation from a single mill heat of material and processed at
one time, by the same process, in the same manner so that
statistical sampling is valid,

Note 4—The purpose of a lot inspection and control program is o

ensure that each lot conforms o this specification and that lot integrity is
maintained to the point of use. It is essential that secondary processors,
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TABLE 6 Thread Dimensions and Overtapping Allowances for Coated Nuts

Gahanized F2320/F23290M/BEI5

Znthl Coatings F3393%

Marminal Mot Diarmelral Pilch Diameter, in. Diameatral Pilch Diameter, in.

Slze. In, and Julicancs, i Allowance, miin ma
PFitch in. inA

0.250-20 0.018 0.2335 0.2384

031218 0.017 0.2034 0.2087

0.375-18 0.017 03514 0.3571

0.437-14 0.018 04091 041562

0.500-13 0.018 0. 4680 0.4745 0.008 0.4590 0.4855
0.562-12 0,020 0.5284 0.5352

0.625-11 0,020 0.5860 0.5832 0010 0.5760 0.5832
0.750-10 0,020 0.7050 o.7127 (V] 0.6950 0.7027
0.875-9 0.022 08245 0.8330 0.0 08138 0.8220
1.000-8 0.024 0.9428 0.8516 oMz 0.9308 0.9396
1.125-8 0.024 1.0678 1.0768

1.125-7 0.024 1.0562 1.0656 002 1.0442 1.0538
1.250-8 0.024 1.1928 1.2020

1.250-7 0.024 11812 1.1908 0z 1.1882 1.1588
1.375-8 0.027 1.3208 1.3301

1.975-6 0.a27 1.2087 1.53041 0.4 1.2807 12811
1.500-8 a.a27 1.4458 1.4553

1.500-6 0.027 1.4187 1.4282 0014 14057 1.4162
1.750-5 0.050 1.6701 1.8817

2.000-4.5 0,050 1.9057 1.9181

2.250-4.5 0,080 21587 2.1683

2.500-4 0,080 23876 2401

2.750-4 0.050 283786 28513

3.000-4 0,050 2.BBTE 29015

3.2680-4 0,050 3.1378 31817

3.600-4 0,050 33878 34019

3.750-4 0,050 36376 3.8521

3.750-4 0050 36376 3.8521

4.000-4 0,050 3.BBTE 3.9023

Mominal Mut Diametral Pitch Diameter, mm Diamatral Pitch Diameter. mm
Size, in. and Allowance, min Allowance, min max
Pitch pm.? pm*

M12x1.75 365 11.228 11.428 230 11.083 11.283
M1Bx2 420 15121 15.333 250 14.851 15.183
M20=2.5 530 18.906 19.130 250 18.626 18.850
M22x2.5 530 20,806 21.130 280 20,656 20,580
M24x3 640 23141 22056 300 22.351 22616
M27=3 G40 25691 250955 300 25351 25616
M30=3.5 THD 2B.47T7 2B.757 350 28.077 28357
M3G=4 EBO 34,2682 34,562 350 33,752 34.052

A These allowances also apply to the minimum and maximem major and minor diameters,
8 Znidl allowances apply 1o nuls used with F3125/F3125M bolts. Guidance for ather applications is provided in F3393.

distributors, and wsers maintzin ot identification and integrity until
installation,

8.5 Number of Tests:

8.5.1 The minimum number of tests required from each lot
shall be in accordance with Practice F1470. These tests and
sample numbers are for final inspection only and shall be in
addition to the manufacturer's established internal quality
control system and in-process inspection procedures,

8.5.2 Disposition of non-conforming product shall be in
accordance with Practice F1470,

MNote 5—Section £.5.1 is intended 1o identify a statistically large

number of non-conformances but does not assure 100 % freedom from
non-conforming product.

9. Test Methods

9.1 Tests shall be conducted in accordance with Test Meth-
ods FOOGFGDGM,
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10. Test Report

10.1 When specified on the inguiry and purchase order, the
manufacturer or supplier, whichever is the responsible party, as
defined in Section 14, shall furnish the purchaser a test report
that includes the following, as applicable.

10.2 Information:

10.2.1 Lot number.

10.2.2 Purchase order number, job number, sequence
number, or other special identifiers if specified.

10.2.3 Mailing address of responsible party.

10.2.4 Title and signature of the individual assigned test
report responsibility.

10.2.5 Date and ASTM standard, including revision num-
ber.

10.3 Resulis—Report results of all required tests,
10.3.1 Heat analysis, heat number, and calculated Corrosion
Index for Type 3 material if not from Composition A or B.
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10.3.2 Results of hardness and proof load tests.

10.3.3 Resulis of coating thickness for coated nuts; if
required,

10.3.4 Results of inspection for surface discontinuities.

10.4 Statements:

10.4.1 Statement of conformance with dimensional and
thread fit requirements.

10.4.2 Statement certifying that steel heats having the ele-
ments listed i 5.5 intentionally added were not used.

11. Other Quality Assurance Reguirements

1.1 Workmanship:

11.1.1 The allowable limits, inspection, and evaluation of
surface discontinuities shall be in accordance with Specifica-
tion F812.

11.2 Special Inspection:

11.2.1 If observation or inspection is required by the
purchaser, it shall be specified in the inquiry and order. Such
observation or inspection requirements shall be specified and
agreed upon by all parties.

11.2.2 The purchaser’s representative shall have [ree entry
to all parts of the manufacturer’s or subcontractor’s works, or
supplier’s place of business that concern the manufacture or
supply of the material ordered,

11.2.3 The manufacturer or supplier shall afford the pur-
chaser’s representative all reasonable facilities to satisfy them
that the material is being furnished in accordance with this
specification,

11.2.4 All tests and inspections required by the purchaser’s
representative shall be made before shipment, and conducted
so as not to interfere unnecessarily with the operation,

11.3 Rejection and Rehearing:

11.3.1 Disposition of nonconforming nuts shall be in accor-
dance with Practice FI1470 section titled “Disposition of
Nonconforming Lots™.

12. Product Marking

12.1 Nuts made to the requirements of Grades A and B are
not required to be marked wnless individual marking is
specified in the inguiry and order. When individual marking is
required, the mark shall be the grade letter symbol on one face
of the nut.

12.2 Heavy hex nuts made to the reguirements of Grade C
(Mote 61 shall be marked on one face with three circumferential
marks 120° apart.

12.3 Heavy hex nuts made to the requirements of Grade C3
shall be marked on one face with three circumferential marks
120% apart and the numeral 3. In addition, the manufacturer
may add other distinguishing marks indicating that the nut is
atmospheric corrosion resistant and of a weathering type.

12.4 MNuts made to the requirements of Grade I shall be
marked with the grade symbaol, D (Note 6) on one face.

12,5 Nuts made to the requirements of Grade DH shall be
marked with the grade symbol, DH (Note 6) on one face.

12.6 Heavy hex nuis made to the requirements of Grade
DH3 shall be marked with the grade symbal DH3 on one face,
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Hex nuts made to the reguirements of DH3 shall be marked
with the symbol HX3 on one face. In addition, the manufac-
turer may add other distinguishing marks indicating that the nut
is atmospheric corrosion resistant and of a weathering type.

12.7 Heavy hex nuts made to the requirements of Grade 85
shall be marked with the grade symbol. 85 (Note 6) on one
face.

12.8 Heavy hex nuts made to the requirements of Grade 853
shall be marked with the grade symbol 853 on one face. In
addition, the manufacturer may add other distinguishing marks
indicating that the nut is atmospheric corrosion resistant and of
a weathering type.

12.9 Heavy hex nuts made to the requirements of Grade 105
shall be marked with the grade symbol, 108 (Note 6) on one
face.

12,100 Heavy hex nuts made to the requirements of Grade
1053 shall be marked with the grade symbol 1053 on one face.
In addition. the manufacturer may add other distinguishing
marks indicating that the nut is atmospheric corrosion resistant
and of a weathering type.

12.11 In addition, nuts of Grades C, C3, D. DH, DH3, 8S,
853, 108, and 1053 shall be marked with a symbol to identify
the manufacturer or private label distributor, as appropriate.

12,12 Marks may be raised or depressed at the option of the
manufacturer. However, for nuis that do not have a washer
face, markings shall be depressed. For nuts with a washer face,
markings shall be located on the opposite side of the washer
face.

12.13 Grade and manufacturer's or private label distribu-
tor's identification shall be separate and distinct. The two
identifications shall preferably be in different locations and,
when on the same level, shall be separated by at least two
spaces.

Note 6—See Table 3 for marking of equivalent nuts made in aecor-
dance with requirements of Specification A194/A194M.

13. Packaging and Package Marking

13.1 Packaging:

13.1.1 Unless otherwise specified, packaging shall be in
accordance with the manufacturers practice to prevent damage
before and during shipment.

13.1.2 When special packaging requirements are required,
they shall be defined at the time of the inguiry and order.

13.2 Package Marking:

13.2.1 Each shipping unit shall include or be plainly marked
with the following information:

13.2.1.1 ASTM designation and prade,

13.2.1.2 Size,

13.2.1.3 Name and brand or trademark of the manufacturer,

13.2.1.4 Number of pieces,

13.2.1.5 Purchase order number, and

13.2.1.6 Country of origin.

14. Responsibility

14.1 The party responsible for the fastener shall be the
organization that supplies the fastener to the purchaser,
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15. Keywords
15.1 alloy steel; carbon steel: nuts; steel; weathering steel

SUPPLEMENTARY REQUIREMENTS

The following supplementary requirement shall be applied only when specified by the purchaser on
the contract or order. Details of these supplementary requirements shall be agreed upon in writing
between the manufacturer and purchaser. This supplementary requirement shall in no way negate any

requirement of the specification itself.

S1. Supplementary Lubricant Requirements for Nuts

S11 Nuts, regardless of specified finish, shall be provided
with an additional lubnicant that shall be ¢lean and dry 1o the
touch.

52. Lubricant Dye

§2.1 In addition o the reguirements of Supplementary
Requirement 51, the lubricant shall have a contrasting color so
that its presence is visually abvious,

53. Lubricant Placement

53.1 The lubricant shall be applied to specified surfaces on
the nuts, such as (/) principally only those portions which are
threaded, or (2} on threaded portions and either only one
bearing face or both bearing faces, as required, or (3) such
other specific lubricant placement criteria as are agreed to
between the purchaser and the user.

54. Nuts used with A394 hot-dipped zinc-coated Transmis-
sion Tower Bolts

54.1 Hot dip zine-coated nuts shall be hot-dip zinc-coated in
accordance with the requirements of Specification F2329/
“2329M, except the minimum average weight (thickness) of
zinc coating shall be 1.65 oz/ft* (0.0028 in.) and the minimum
weight of zinc coating on any one item shall be 1.50 oz/ft®
(0.0025 in).

55, Proof Load Testing of Large Nuts

S5.1 Proof load testing of nuts requiring proof loads of over
160 000 1bf or 705 kN is reguired. Testing shall be performed
in accordance with 6.2 and shall be able to withstand the proof
load stress specified for grade, size, style, thread series, and
surface finish of the nut in Table 3. The maximum load will be
based entirely on the equipment available.

ANNEX

(Mandatory Information)

Al COMMONLY APPLIED COATINGS

Al.l This annex provides guidance for the selection of
protective coatings for carbon and alloy steel nuts, Table AlLL
is a listing of commonly applied coatings for steel nuts and is
not intended to be an all-inclusive list. Other coatings may be
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used if the purchaser is confident the fastener performance will
not be compromised. Overtap requirements for Hot dip and
mechanically deposited zine and ZnfAl coatings are listed in
T
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TABLE A1.1 Commenly Applied Coatings

Classification Codas®

Coating Type Specificallen Grade or Class Cearresian Appearance Caetficient of Friction
Hat-dip zine F232%F2329M 0.002 in. (50 pm) —-——— - et
Mechanicalty deposited BEGS Class 55 -—— it T
Zno
Znidl Caating F3393% S— D 1 A
Zine Blectroplate F1941/F1941M Fa/Zn 5AN i i SR
Fe/Zn 5C

A Classification Code applies to F3393 Zn'Al Coatings.

B Specification F3393 s a consolidation and replacement of three ASTM standards which included qualified coatings F1136F 11380 Grade 5, F2R33 Grade 1, and

FAM YF3019M Grade 4,

APPENDIX

(Nonmandatory Information)

X1. INTENDED APPLICATION

XL.1 Table X1.1 gives additional information for the in-
tended application of nuts.

X 1.2 Grades C3, DH3, 853, and 1083 nuts are manufac-
tured using weathering steel. The atmospheric corrosion resis-
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tance of these steels is substantially better than that of carbon
steel with or without copper addition (see 5.2). When properly
exposed to the atmosphere, these sieels can be used bare
{uncoated) for many applications.
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TABLE X1.1 Nut and Bolt Suitability Guide

Grade &nd ASME Mut Style”

Grade s
of ol Bl Recommended® Sultabie®
(=] y £
Balt Hex Heavy Hex Square Hex Heavy Hex Hex Thick
non-zine- g s A B C, D DH,
A3O7 adeush Y to 1'% A A B, D, OH OH3 A B D DH
Grade A and =10 1o 2 A AF C. D, DH, DH3
zinc-coated =2 In 4 A C. D, DH, DH3
non-zine- Y to 1% A A B,D.DH B, C, D.DOH DH3 A B.D DH
ASDT coated =
Grade B sicid =% 102 A % A C. D, DH, DH3 &
Fine-coated =204 A C.D, DH, DH3
F3125/F3125M .
Grasles joslng %o 1t c 4 4 C3, D, DH, OH3 .
Az2s/
TF;::ﬁ zine-coated 1% to 1% DH DH3
Fa125/F 31250
Grades "
AdZE/ momZne: % o 118 c3 DH3
Flas2 coated
Type 3
non-zinG: 1 ba 1% C D, OH C3, D, DH, OH3 D. DH
AG6Y coated =1%o 4 [+] 3, D, DH, DH3
Grade BC Vi to 1% DH DH
Zing-coated =17% to 4 oH
G- ZinG- W o 1% OH OH D, OH, DH3 D, OH
AGE4 coated =1V la 4 DH i & DH3 -
Grade BD . Y be 1 DH . DH 0, OH, DH3 o, OH
Zing-coated vt d DH DHA
'I';igqﬂ zinc-coated wia A ” B.D ’
Tﬁ§q1 zZinc-coated Yio 1 DH ] <4
a4 -zine-
Tﬁ& 3 s it BH3 : c2
non-zinG- Yito 1% B . p.on  BGCD.OH 8, D, OH
P il M) A ©. Ca. 0. OH, OHa
. I Vi to 1% DH 0. OH D 0. OH
=1% 103 OH 8]
F3125/F3125M -zine-
Grades AJQ0F n:i:: e to 1% DH DH3
F2280
Type 1 zine-coated %o 1% DH DH3
Fa125/Fa125M
Grades A490/ non-zines i
F2280 v W e 1V DH3 -
Type 3
FA125/F3125M o
Birsrle gy M2 1 M35 8% 853, 108, 1083
AZ25M
Type 1 zine-coated M12 to M3G 105 1053
F3125/F3125M
Grades non-zine-
ASDEM ot M12 1o M36 853 1053
Typa 3
Fa125/Fal 250 i
Grade it M12 to M3§ 108 1083
A480M
Type 1 ine-coated M12 1 M36 108 i W 1053 &
1n
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TABLE X1.1 Confinued
Grade Grade and ASME Mut Style™
of i“’fmg ot Aecommended® Suitable®
Balt® inish Size, in.
Hex Heavy Hex Square Hex Heavy Hex Hex Thick
F3125/F3125M
Grade non-zinec-
A4GOM Spabed M12 to M36 1053
Type 3
non-zinc- - ;
;31:8; cioabed W bo 114 OH DH3
¥p Zine-Goaled % to 1% OH DH3
F314% non-zine- s .
Tupis 5 Bl W o 114 DH3
AB,C.C3.D,0H,
S Piain Yeto 1% A B.C.0.OH DH3
Grade 38 Owar 1% A B,C.C3.0.0H, DH3
J W ba 1% A A.B.C.0.OH
anG-coated Trver 176 A B.C.D.OH BCODH
. . ABC.CaDDOH
g Plain e A B.C.D.OH DH3
Grade 55 Over 1% A B.C.C3.0.0H, DH3
zinc-coated Ve bo 1'% A B.C,0.DH
Oeer 17 A B.C.0.0H
F1554 Plain
Grada 105 zZing-coated Al Dt DH3

A Muts made in accordance to the requirements of Specification A194/4194M, Grade 2 or Grade 2H, and marked with their grade symbol are acceptable equivalents for
Grades C heavy hex and D nuts. Nuts made in accordance with the requirements of Specification A194/A4194M, Grade 2H, and marked with its grade symbal are an
accaplable equivalant lor Grade DH nuts.

S Recommended” denctes a commercially avallable nut having the mest sullable mechanical properies and dimensional configuration (style) that will make it possible
teo tension the bolt to the required loed when used in combination with the nut,

Z=Suitable™ denotes nuls having mechanical properties thal will make it possible 1o lension the boll o the required lead when used in combination with the nut; but, whick
recquire consideration of dimensional conliguration (style) suitability and avallakility, Others are net sultable,

2 The term “bolf” includes all extemally threaded types of fastenars,

¥ Naon-zinc-coated nuts are nuts intended for use with externally threadaed fastenars, which have a plain {nonplated or noncoated) finish or a have a plating or coating of
insufficient thickness o necessitate cvertapping the nut thread to provide assembiability. Zinc-coated nuis are nuts intended for use with extemally threaded fasteners
which are hot-dip zinc-coated, mechanically zinc-coated, or have a plﬂﬁng or cnaﬂng aof sufficient thickness o necessilate Uuamapping the nut thread to provide
assembiability.

F Hex nuts in nominal sizes over 1% to 2 in. inclusive are not coverad in the fables of labulated sizes in ASME B18.2.2 but are commarcially available. Such nuls are
sultable. See 7.2 for dimensions.

SUMMARY OF CHANGES

Committee F16 has identified the location of selected changes to this standard since the last issue
{AS6I/AS63M — 21a"") that may impact the use of this standard. {Approved Dec. 1, 2023)

f1) Add the word “dimensional” to the Scope in 1.1,

(2) Reworded 4.4.3 to improve clarity and intent, and added
444 to break up Hot-Dip zine coated and Mechanically
deposited zine into two different paragraphs.

{3) Removed unneeded space in Table 2% .

f4) Naote 3 was added to give guidance for assembly of coated
nuts and bolts. The language in Note 3 was borrowed from 4.3
of F3125/F3125M to give the reader a better understanding of
the cumulative effects coatings may have with the assembly of
coated nuts and bolts,

{3) Replaced F1136/F1136M, F2833, and F3019/F3019M with
F3393 in Table 6.

(6 ) Added reference for overtapping applies to Zn/Al nuts used
with F3125/F3125M bolts in 7.3.3 (formerly 7.4.3).
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7] Replaced F1136/F1136M, F2833, and F3019/F3019M with
combined coating standard F3393 in Table Al.1.

(8) Added Classification Code heading with coating equiva-
lency ratings for the former standards (F1136/F1136M, F2833,
and F3019%/F3019M) in Table Al.1.

{9) Added” to Table Al.l to add clarity applicability for the
Classification Code.

(10) Added® 1o Table Al.1 to add clarity for F3393 applica-
bality.

u‘H.IJifablu 2 Mechanmcal Requirements has been separated mto
Table 2 Hardness Requirements and Table 3 Proof Load
Requirements.

{12) Hex flange nuts have been included in the Proof Load
table.
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{13} Applicable jam and slotted nuts would require a proof  (15) Added a reference o Footnote F for Nickel and Molyb-

load test per 6.2.1. denum in Table 1 under the DH3, 1053 Composition %
{14} Added Zn/Al F3393 reference. heading.
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