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Standard Specification for
High-Strength Steel Bolts, Classes 10.9 and 10.9.3, for
Structural Steel Joints [Metric] *!

This standard is issued under the fixed designation A 490M; 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 * F 436M and shall be of a surface finish for each type of bolt as
1.1 This specification covers the chemical and mechanicdP!lows:

requirements of quenched and tempered steel bolts, in nominal Bolt Type and Finish Washer Finish

thread d@meters Mlﬁ_to M36, inch. These bolts are intended 1 and 2, plain (uncoated) plain (uncoated)

for use in structural joints that are comparable to those made 3, plain weathering steel, plain

under the Specification for Structural Joints Using ASTM A

325 or A 490 Boltd issued by the Research Council on

Structural Connections of the Engineering Foundation. Th

various types of bolts covered by this specification are:
1.1.1 Type -Bolts made of alloy steel, supplied in nomi-

nal thread diameters M16 to M36, inclusive. Note 1—For quenched and tempered steel bolts, studs, and other
1.1.2 Type 2—Bolts made from what is generally described externally th.read(.ed.fasteners with nominal .thread diameters larger than

as low-carbon martensite steel, supplied in nominal threa: 3§éiﬁt(’:‘;tﬁ(‘)"r’]'tg ;gg"ar mechanical properties, refer to class 10.9 of

diameters M16 to M24_ 'nCIUS'_Ve' . pNOTE 2—This specification is the metric companion of Specification
1.1.3 Type 3—Bolts in nominal thread diameters M16 to A 490.

M36 , inclusive, having atmospheric corrosion resistance and

weathering characteristics comparable to that of the steeR Referenced Documents

covered in Specifications A 588/A 588M, A 242/A 242M, and 2.1 ASTM Standards:

A 709/A 709M. The atmospheric corrosion resistance of these A 242/A242M Specification for High-Strength Low-Alloy

steels is substantially better than that of carbon steel with or  Structural Steél

without copper addition. See 6.3. When properly exposed to A 563M Specification for Carbon and Alloy Steel Nuts

the atmosphere, these steels can be used bare (uncoated) for [Metric]*

many applications. A 588/A588M Specification for High-Strength Low-Alloy
1.2 Unless otherwise specified, all nuts used on these bolts = Structural Steel with 50 ksi [345 MPa] Minimum Yield

shall conform to the requirements of Specification A 563M, Point to 4 in. [100 mm] Thick

shall be heavy hex, and shall be of the class and surface finish A 709/A709M Specification for Structural Steel for

1.4 This specification provides that heavy hex structural
bolts and heavy hex nuts shall be furnished unless other
Qimensional requirements are stipulated in the purchase inquiry
and order.

for each type of bolt as follows: Bridges
Bolt Type and Finish Nut Class and Finish D 3951 Practice for Commercial Packaging
1 and 2, plain (noncoated) 108, 1053, plain E 138 Me_thod for Wet M_agneti_c Particle _Inspecﬁon
"3, plain 10S3, plain E 709 Guide for Magnetic Particle Examination

F 436M Specification for Hardened Steel Washers [Métric]
F 568 Specification for Carbon and Alloy Steel Externally
Threaded Metric Fastenérs

1.3 Unless otherwise specified, all washers used on these
bolts shall conform to the requirements of Specification

1 This specification is under the jurisdiction of ASTM Committee F16 on ————

Fasteners and is the direct responsibility of Subcommittee F16.02 on Steel Bolts, * Annual Book of ASTM Standardgol 01.04.

Nuts, Rivets, and Washers. 4 Annual Book of ASTM Standardgpls 01.01 and 01.08.
Current edition approved May 10, 2000. Published July 2000. Originally *Annual Book of ASTM Standardgyl 15.09.

published as A 490M — 82. Last previous edition A 490M — 93. ¢ Discontinued; see 198@nnual Book of ASTM Standardart I1.
2 Published by the American Institute of Steel Construction, 400 N. Michigan 7 Annual Book of ASTM Standardgl 03.03.

Ave., Chicago, IL 60611. & Annual Book of ASTM Standardéggl 01.08.

*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.

1



NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

A0 A 290M — 00
“afl

F 606 Test Methods for Determining the Mechanical Prop- 4.1.5 ASTM designation and date of issue,
erties of Externally and Internally Threaded Fasteners, 4.1.6 Whether proof load tests are required,

Washers, and Rivéts 4.1.7 Specify if test reports are required, and
F 788/F788M Specification for Surface Discontinuities of 4.1.8 Any special requirements.
Bolts, Screws, and Studs, Inch and Metric Séries 4.1.9 For establishment of a part identifying system, see

G 101 Guide for Estimating the Atmospheric CorrosionASME B18.24.1.
Resistance of Low-Alloy Ste€ls

22 ANSI/ASME Standards: Note 3—Two examples of ordering descriptions followl) (1000

pieces, heavy hex structural bolts, each with two hardened washers,

B1.13M Metric Screw ThreadS ASTM F 436M, and one heavy hex nut, ASTM A 563M class 10S, M24
B18.2.3.7M Metric Heavy Hex Structural Bolts X 3 X 100, ASTM A 490M dated 2) (1000 pieces, heavy
B18.24.1 Part Identifying Number (PIN) Code Systém hex structural bolts, no nuts or washers, M2®.5 X 60, Type 1, ASTM
2.3 Military Standard: A 490M dated :

MIL-STD-105 Sampling Procedure and Tables for Inspec-sl Materials and Manufacture

tion by Attributeg? _ ,
5.1 Steel for bolts, and the heading, threading, and heat

3. Terminology treatment of bolts shall be in accordance with requirements
3.1 Definitions: specified for classes 10.9 and 10.9.3 bolts in Specification
3.1.1 Surface discontinuities as covered by this specificatioﬁ o68.

are defined as follows:

3.1.2 acceptable quality level (AQBas defined in MIL- . .
STD-105, the maximum percent defective that, for purposes of 6.1 Typetl bolts _thagl (]:confozlm to tthe |Ch‘?m'ca|1809m%°|5t't'o_n
sampling inspection, can be considered satisfactory as tr{gq”'F?me.” S specied for alloy steel class 19.9 Dolts in
process average. pecification F 568. The steel shall contain sufficient alloying

3.1.3 burst—a break located at the periphery of the bolt elements to qualify it as an alloy steel.

6. Chemical Composition

head. Note 4—Steel is considered to be alloy, by the American Iron and Steel
3.1.4 crack—a clean crystalline break passing through thelnstitute, when the maximum of the range given for the content of alloying
grain boundary without inclusion of foreign elements. elements exceeds one or more of the following limits: manganese, 1.65 %;

3.1.5 process average-as defined in MIL-STD-105, the silicon, 0.60 %; copper, 0.60 %; or in which a definite range or a definite

. . . inimum quantity of any of the following elements is specified or
average percent defective of product at the time of O”glna[gquired within the limits of the recognized field of constructional alloy

inspection. Original inspection is that first inspection of asieels: aluminum, chromium up to 3.99 %, cobalt, columbium, molybde-
particular quantity of product which is being reinspected aftefum, nickel, titanium, tungsten, vanadium, zirconium, or any other
rejection and reconditioning. alloying elements added to obtain a desired alloying effect.

3.1.6 seam or lap—a noncrystalline break through the g2 Type 2 bolts shall conform to the chemical composition
metal which is inherent in the raw material. requirements specified for low carbon martensite steel class
4. Ordering Information 10.9 bolts in Specification F 568.

' . o . 6.3 Type 3 bolts shall conform to the chemical composition

4.1 Orders for products under this specification shall includgequirements specified for class 10.9.3 bolts in Specification
the following: F 568. See Guide G 101 for methods of estimating the atmo-

4.1.1 Quantity (number of pieces of bolts and accessoriesypheric corrosion resistance of low alloy steels.

4.1.2 Name of produpts, including accessories such as nutsSg 4 product analyses may be made by the purchaser from
and washers when desired, . _ finished material representing each lot of bolts. The chemical

4.1.3 Dimensions, including nominal bolt diameter, threadcomposition thus determined shall conform to the requirements

pitch, and length. For bolts of dimensional requirements othegiven in Tables 1 or 2 of Specification F 568, as applicable.
than heavy hex structural bolts (see section 1.4) it is normally

necessary to specify grip length, 7. Mechanical Requirements
4.1.4 Type of bolt (that is, Type 1, 2, or 3). 7.1 Bolts shall meet the mechanical requirements specified
4.1.4.1 When the bolt type is not specified Type 1, 2 or 3for classes 10.9 and 10.9.3 bolts in Specification F 568. In
bolts may be supplied by the manufacturer. addition, bolts shall not have a tensile strength greater than

4.1.4.2 When atmospheric corrosion resistance and weath-200 MPa.

ering characteristics are required, Type 3 bolts should be , ) ) ,
specified by the purchaser. Note 5—For information purposes only, the mechanical properties of

bolts are given in Appendix X1.
7.2 For bolts on which hardness and tension tests are

° Annual Book of ASTM Standardéol 03.02. performed, acceptance based on tensile requirements shall take
10 Available from American National Standards Institute, 11 West 42nd St., 13thprecedence in case of controversy over low or high hardness
Floor, New York, NY 10036. readings'

11 Available from American Society of Mechanical Engineers, Three Park
Avenue, New York, NY 10016-5990. Di ;
' ' . bimension
12 Available from Standardization Documents Order Desk, Bldg. 4 Section D,8 ensions . »
700 Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS. 8.1 Unless otherwise specified, bolts shall conform to the
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dimensions for heavy hex structural bolts specified in ANSI Btion lot from which bolts are supplied to fill the requirements
18.2.3.7M. of a shipment shall be furnished to the purchaser when
8.2 Threads shall be the metric coarse thread series apecified in the order. Individual heats of steel need not be
specified in ANSI B 1.13M, and shall have class 69 toleranceddentified on the test report.
10.4 Shipping Lot Method

9. Workmanship 10.4.1 In-process inspection during all manufacturing op-
9.1 Surface discontinuity limits shall be in accordance witherations and treatments and storage of manufactured bolts shall
Specification F 788/F 788M. be in accordance with the practices of the individual manufac-
turer.
10. Quality Assurance of Mechanical Requirements 10.4.2 Before packing bolts for shipment, the manufacturer

10.1 The manufacturer shall make sample inspections cfhall make tests of sample bolts taken at random from each
every lot of bolts to ensure that properties of bolts are inshipping lot. A shipping lot, for purposes of selecting test
conformance with the requirements of this specification. Allsamples, is defined as that quantity of bolts of the same
bolts shall be inspected tested prior to shipment in accordand®@minal diameter and same nominal length necessary to fill the
with one of the two quality assurance procedures described ifequirements of a single purchase order.

10.3 and 10.4, respectively. The manufacturer shall have the 10.4.3 The manufacturer shall make tests for tensile
option of which procedure will be followed when furnishing strength (wedge test), and hardness of each lot of bolts,
bolts to any single purchase order. including proof load tests when specified on the order. Alter-

10.2 The purpose of a lot inspection testing program is td1atively, in accordance with 7.1 tests may be tensile strength,
ensure that each lot conforms to the requirements of thi¥ield strength, reduction of area, elongation, and hardness.
specification. For such a plan to be fully effective, it is essential 10.4.4 From each shipping lot, the minimum number of
that following delivery the purchaser continue to maintain thetests of each required property shall be as follows:

identification and integrity of each lot until the product is Number of Pieces _
installed in its service application. in Shipping Lot Number of Specimens
10.3 Production Lot Method 150 and less 1
10.3.1 All bolts shall be processed in accordance with a 151 to 280 2
lot-identification-control quality assurance plan. The manufac- oo 10990 :
turer shall identify and maintain the integrity of each produc- 1 201 to 3 200 8
tion lot of bolts from raw-material selection through all 3 201 to 10 000 13
10 001 and over 20

processing operations and treatments to final packing and

shipment. Each lot shall be assigned its own lot-identification 10.4.5 If any test specimen shows defective machining, it

number, each lot shall be tested, and the inspection test reporsay be discarded and another specimen substituted.

for each lot shall be retained. 10.4.6 A copy of the inspection test report for each shipping
10.3.2 A production lot, for purposes of assigning an idendot shall be furnished to the purchaser when specified in the

tification number and from which test samples shall beorder. Individual heats of steel are not identified in the finished

selected, shall consist of all bolts processed essentially togethproduct.

through all operations to the shipping container that are of th

same nominal diameter, the same nominal length, and pr 1. Test Methods

duced from the same mill heat of steel. 11.1 Tests shall be conducted in accordance with Test
10.3.3 The manufacturer shall make tests for tensildMethods F 606.

strength_ (wedge test) and h?fd”ess of each lot of bo}tslz_ Magnetic Particle and Visual Inspection for Surface

Alternatively, in accordance with 7.1, tests may be tensile Discontinuities

strength, yield strength, reduction of area, elongation, and

hardness. 12.1 Bolts shall be examined by magnetic particle inspec-
10.3.4 From each production lot, the minimum number oftion for longitudinal discontinuities ano_l transverse cracks, and
tests of each required property shall be as follows: shall conform to an AQL of 0.25 when inspected in accordance
with the sampling plan described in 12.4. Eddy-current inspec-

Number of Pieces . . .
in Production Lot Number of Specimens tion may be substituted, at the option of the manufacturer, for

the 100 % magnetic particle inspection specified in 12.4.1 and
SO0 and less ) 12.4.2, provided that the bolts, after eddy current inspection,
8 001 to 35 000 3 are subsequently randomly sampled according to Table 1 and
35 001 to 150 000 8 subjected to the magnetic particle inspection and acceptance
150 001 and over 13 requirements as described above. In the case of dispute, the
10.3.5 If any test specimen shows defective machining, itnagnetic particle test shall govern.
may be discarded and another specimen substituted. 12.2 Bolts shall be examined visually for bursts and shall
10.3.6 Bolts shall be packed in shipping containers as soomeet an AQL of 2.5 when inspected in accordance with the
as practicable following final processing. Shipping containersampling plan described in 12.5.
shall be marked with the lot identification number. 12.3 Alot, for purposes of selecting a sample for magnetic
10.3.7 A copy of the inspection test report for each producparticle or visual inspection, shall consist of all bolts of one
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TABLE 1 Sample Sizes and Acceptance Numbers for Inspection under-head bearing surface shall be considered defective. In
of Longitudinal Discontinuities, Transverse Cracks, and Bursts addition, bursts occurring at the intersection of two wrenching
0.25 AQL 2.5 AQL flats shall not reduce the width across corners below the
Lot Size Sample Accept- Rejec- Sample Accept- Rejec- specified minimum.
SizeAB ance tion Sizen B ance tion
Number | Number Number® | Number 13. Inspection
bSO [ 0 . I : ) 13.1 If the inspection described in 13.2 is required by the
501 to 50 0 1 32 2 3 purchaser, it shall be specified in the inquiry and contract or
1200 order.
122210%’ 0 0 ! =0 3 4 13.2 The inspector representing the purchaser shall have
3201 to 50 0 1 80 5 6 free entry to all parts of the manufacturer’s works that concern
10 000 the manufacture of the material ordered. The manufacturer

A Sample sizes, acceptance numbers, and rejection numbers are extracted from shall afford the inspector all reasonable facilities, to satisfy him
“Single Sampling Plan for Normal Inspection” Table 11A.MIL-STD-105. that the material is being furnished in accordance with this
B Inspect all bolts in the lot if lot size is less than sample size. . . . . . ip
specification. All tests and inspections required by the specifi-
cation that are requested by the purchaser’s representative shall

type, having the same nominal diameter and length offered fope made before shipment, and shall be conducted as not to
inspection at one time. No lot shall contain more than 10 oodnterfere unnecessarily with the operation of the works.
pieces. S
12.4 Longitudinal Discontinuities and Transverse Cracks 14. Certification -
12.4.1 From each lot of bolts a representative sample shall 14.1 When specified on the order the manufacturer shall
be picked at random and magnetic particle inspected fofurnish the testreports descrlbgd in 10.3.7 or 10.4.6, _dependlng
longitudinal discontinuities and transverse cracks in accoron whether the bolts are furnished by the production lot or
dance with Guide E 709. (See Note 5). The sample size shall s&ipping lot method.
as specified for an AQL of 0.25 in Table 1. If any defectives are -
found during inspection by the manufacturer all bolts in the Iotls' Responsibility )
shall be magnetic particle inspected and all defectives shall be 15:1 The party responsible for the fastener shall be the
removed and destroyed. If any defectives are found durin§rdanization that supplies the fastener to the purchaser and

inspection by the purchaser the lot shall be subject to rejectiorzertifies that the fastener was manufactured, sampled, tested
and inspected in accordance with this specification and meets
Note 6—Magnetic particle inspection may be conducted in accordancey| of its requirements.

with Method E 138. For referee purposes Guide E 709 shall be used.

12.4.2 Any bolt with a longitudinal discontinuity (located 16. Product Marking
parallel to the axis of the bolt in the threads, body, fillet, or 16.1 Bolt heads shall be marked A 490M, and shall also be
underside of head), with a depth normal to the surface greatenarked to identify the manufacturer or private label distributor,
than 0.03D, where D is the nominal bolt diameter in as appropriate.
millimetres, shall be considered defective. In addition, any bolt 16.2 In addition to the markings required in 16.1, Type 1
with a transverse crack (located perpendicular to the axis of thgolts shall be marked 10S; Type 2 bolts shall be marked 10S

bolt in the threads, body, fillet, or underside of head), shall bavith this marking underlined; and Type 3 bolts shall be marked
considered defective. 10S3.

Note 7—Magnetic particle indications of themselves shall not be cause 15'_3 At the _manuchturer’s 0pt'0,n' Type 3 bolts ”!ay have
for rejection. If in the opinion of the inspector the indications may be additional distinguishing marks to indicate the bolt is atmo-

cause for rejection, a representative sample shall be taken from those boggheric corrosion resistant and of a weathering type.

showing indications and shall be further examined by microscopical 16.4 All markings shall be located on the top of the bolt

examination to determine whether the indicated discontinuities are ithead with the base of the property class numerals positioned

accordance with the specific limits. toward the closest periphery of the head. Markings may be
12.5 Bursts either raised or depressed at the option of the manufacturer.
12.5.1 From each lot of bolts a representative sample shall 16.5 Type and manufacturer’'s or private label distributor’s

be picked at random and visually inspected for bursts. Thédentification shall be separate and distinct. The two identifi-

sample size shall be as specified for an AQL of 2.5 in Table 1cations shall preferably be in different locations and, when on

If the number of defectives found during inspection by thethe same level, shall be separated by at least two spaces.

manufacturer is greater than the acceptance number given in ] )

Table 1 for the sample size, all bolts in the lot shall be visuallyl7- Packaging and Package Marking

inspected and all defectives shall be removed and destroyed. If17.1 Packaging

the number of defectives found during inspection by the 17.1.1 Unless otherwise specified, packaging shall be in

purchaser is greater than the acceptance number given in Taldecordance with Practice D 3951.

1 for the sample size, the lot shall be subject to rejection. 17.1.2 When special packaging requirements are required,
12.5.2 Any bolt with a burst in the flat of the head which they shall be defined at the time of the inquiry and order.

extends into the top crown surface (chamfer circle) or the 17.2 Package Marking
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17.2.1 Each shipping unit shall include or be plainly marked 17.2.1.5 Lot number,

with the following information: 17.2.1.6 Purchase order number, and
17.2.1.1 ASTM designation and type, 17.2.1.7 Country of origin.
17.2.1.2 Size, 18. Keywords
17.2.1.3 Name and brand or trademark of the manufacturer, 18.1 alloy steel; bolts; metric; steel; structural; weathering
17.2.1.4 Number of pieces, steel
APPENDIX

(Nonmandatory Information)

X1. MECHANICAL PROPERTIES OF FULL-SIZE BOLTS

X1.1 See mechanical properties of full-size bolts in Table

X1.1.
TABLE X1.1 Mechanical Properties of Full-Size Bolts
Proof Load, kN Tensile Strength, kN Product Hardness Surface
Hardness
gg:qlzer:r:L Stress Area, ) HR 30N
) mm? Length Yield HRC (Rockwell C) HV (Vickers) (Rockwell
Thread Pitch Measurement  Strength Min Max 30N)
Method Method
Min Max Min Max Max
M16 X 2 157 130 148 163 188
M20 X 2.5 245 203 230 255 294
M22 x 2.5 303 251 285 315 364 L L L L L
M24 X 3 353 293 332 367 424 33 39 327 382 59
M27 X 3 459 381 431 477 551
M30 X 3.5 561 466 527 583 673
M36 X 4 817 678 768 850 980

SUMMARY OF CHANGES

This section identifies the location of selected changes to this standard that have been incorporated since the
—93 issue. For the convenience of the user, Committee F16 has highlighted those changes that impact the use of
this standard. This section may also include descriptions of the changes or reasons for the changes, or both.

(1) Added 4.1.9, providing for optional use of ASME B18.24.1, Part Identifying Number (PIN) Code System.

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 attend. If you feel that your comments have not received a fair hearing you should
make your views known to 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 19428-2959,
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).



