NOTICE: This standard has either been superceded and replaced by a new version or discontinued.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.

[‘IM’) Designation: A 449 — 00

ull

INTERNATIONAL

Standard Specification for

Quenched and Tempered Steel Bolts and Studs *

This standard is issued under the fixed designation A 449; 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 * A 153 Specification for Zinc Coating (Hot-Dip) on Iron and

1.1 This specificatiohcovers the chemical and mechanical ~ Steel Hardware
requirements for two types of quenched and tempered steel A 563 Specification for Carbon and Alloy Steel Nuts
bolts and studs for general applications where high strength is A 751 Test Methods, Practices, and Terminology for
required. Chemical Analysis of Steel P_roduéts _ _
1.2 The two types of bolts covered in this specification are; B 695 Specification for Coatings of Zinc Mechanically
1.2.1 Type 1—Medium-carbon steel bolts and studs fur- _ Deposited on Iron and Stéel
nished in nominal diameters &% to 3 in., inclusive. D 3951 Practice for Commercial Packaging
1.2.2 Type 2—Low-carbon martensite or medium-carbon F 436 Specification for Hardened Steel Wasfiers

martensite steel bolts and studs furnished in nominal diameters F 606 Test Methods for Determining the Mechanical Prop-
of ¥4to 1 in., inclusive. erties of Externally and Internally Threaded Fasteners,

1.3 The bolts and studs shall be Type 1; Type 2; or, Type 1 _Washers, and R'V?‘t_s _ _ o
or 2 at manufacturer’s option; as specified by the purchaser. F 788/F788M Specification for Surface Discontinuities of
When a type is not specified, Type 1 shall be furnished. When _Bolts, Screws, and Studs, Inch and Metric Séries
elevated temperature applications are involved, Type 1 shall be 2-2 ANSI/ASME Standards:
specified by the purchaser on the order. B 1.1 Unified Screw Threalls

1.4 Suitable nuts are covered in Specification A 563. Unless B 18.2.1 Square and Hex Bolts and Scréws

otherwise specified, the grade and style of nut shall be as B 18.24.1 Part Identifying Number (PIN) Code System
2.3 Military Standard:

follows:
Fastener Size and Surface Finish Nut Grade and Style” M”,‘_Sl-I(;D_j'OS Smgle Samp“ng Plan for Normal Inspec-
Y4 to 1%z in., plain (or with a coating of insufficient B, hex tion
thickness to require over-tapped nuts)
Over 1% to 3 in., plain (or with a coating of insuffi- A, heavy hex 3. Ordering Information
cient thickness to require over-tapped nuts) . .
¥4 to 3 in., zinc-coated (or with a coating thickness DH, heavy hex 3.1 Orders for bolts and studs ('nCIUdmg nuts and accesso-
requiring over-tapped nuts) ries) under this specification shall include the following:
“Nuts of other grades and styles having specified proof load stresses (Specifi- 3.1.1 ASTM designation and year of issue.
cation A 563, Table 3) greater than the specified grade and style of nut are suitable. 3.1.2 Type required that is Type 1: Type 2 or Type 1or?2

1.5 Unless otherwise specified, washers ordered with boltgt
shall be furnished to the requirements of Specification F 436.

1.6 The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are provide
for information purposes only.

manufacturer’s option (see 1.3).

3.1.3 Name of product (that is, bolt or stud).
.1.4 Quantities (number of pieces by size (including nuts).
.1.5 Bolt size and length.

2. Referenced Documents
. 2 Annual Book of ASTM Standardgol 01.06.
2.1 ASTM Standards: 4 Annual Book of ASTM Standardbl 01.08.
5 Annual Book of ASTM Standardgol 01.03.
® Annual Book of ASTM Standardgol 02.05.
1 This specification is under the jurisdiction of ASTM Committee F16 on 7 Annual Book of ASTM Standardgol 15.09.
Fastenersand is the direct responsibility of Subcommittee F16.02 on Steel Bolts, ©Available from American National Standards Institute, 11 West 42nd Street,

Nuts, Rivets, and Washers. 13th Floor, New York, NY 10036.

Current edition approved May 10, 2000. Published July 2000. Originally ° Available from American Society of Mechanical Engineers, Three Park
published as A 449 — 63 T. Last previous edition A 449 — 93. Avenue, New York, NY 10016-5990.

2 For ASME Boiler and Pressure Vessel Caalplications see related Specifi- 10 Available from Standardization Documents Order Desk, Bldg. 4 Section D,
cations SA-449 in Section Il of that Code. 700 Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS.

*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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3.1.6 Washers—Specific quantity and size (separate from 5.2.1 Coatings other than specified in 5.1 shall be as
bolts). specified by the purchaser on the purchase order.

3.1.7 Hot Dip or Mechanically Deposited Zinc Coatings 5.2.2 When other coatings are specified, the complete speci-
For hot dip or mechanically deposited zinc coatings covered bfication for the coating shall be included as part of the purchase
5.1 and requiring overtapped nuts, specify the zinc coatingrder.
process required, that is, hot dip, mechanically deposited, or no

preference (see 5.1). 6. Chemical Composition

3.1.8 Other Coatings—Specify other protective coating if 6.1 The bolts and studs shall conform to the chemical
required (see 5.2). composition specified in Table 1 for the type specified.

3.1.9 Specify if inspection at point of manufacture is re- 6.2 Product analyses may be made by the purchaser from
quired. finished material representing each lot. The chemical compo-

3.1.10 Specify if certified test reports are required (sessition thus determined shall conform to the requirements
10.2). prescribed for product analysis in Table 1.

3.1.11 Specify additional testing (see 10.3) or special re- 6.3 Application of heats of steel to which bismuth, sele-
quirements. nium, tellurium, or lead has been intentionally added shall not

3.1.12 Any special requirements. be permitted.

3.1.13 For establishment of a part identifying system, see 6.4 Chemical analyses shall be performed in accordance
ASME B18.24.1. with Test Methods A 751.

4. Materials and Manufacture 7. Mechanical Properties

4.1 Steel_ for bolts and StUd.S shall be made by the open- 7.1 Bolts and studs shall not exceed the maximum hardness
hearth, basic-oxygen, or electric-furnace process. P
specified in Table 2.

4.2 Type 2 bolts and studs shall be made from fully killed 7.2 Bolts less than three diameter in length and studs less

fmz-;?r?-westt,gﬁls' and studs shall be heat treated by quenchin than four diameter in length shall have hardness values not less
) ya 9 flan the minimum nor more than the maximum limits required

a liquid medium from above the transformation temperatureb

and then tempering by reheating to a temperature of not Iesrséy E?g;gh;r?g ?haerggebs;ttseitrmsgtulzéhe only mechanical testing
than 800°F (425°C). d :

4.4 Threads of bolts and studs shall be rolled, cut, or ground. 7'.3 2oy g S.tUdS qifje) than th_o_se _excepted in 7.2 shall be
B Subjected to tension tests as specified in 7.4 and 7.5.
5. Protective Coatings 7.4 Bolts and studs? in. in diameter or less, other than
5.1 Zinc, Hot Dip and Mechanically Deposited Requiring those exce_pted in7.2, shall pe tested full size and shall conform
Overtapped Nuts: to the tensile strength and either the proof load or yield strength

5.1.1 When zinc-coated fasteners are required, the puf€duirements specified in Tables 3 and 4.

chaser shall specify the zinc-coating process, such as, hot diP,?.S Bolts and _studs larger tha#lin. in diameter, othert_han
mechanically deposited, or no preference. hose excepted in 7.2, shall preferably be tested full size and

5.1.2 When hot dip is specified the fasteners shall be zinWwhen so tested, shall conform to the tensile strength and either

coated by the hot-dip process in accordance with the requird® Proof load or yield strength requirements specified in
ments of Class C of Specification A 153. Tables 3 and 4, respectively. When equipment of sufficient

5.1.3 When mechanically deposited is specified the fasterfapacity for full-size testing is not available, or when the length

ers shall be zinc coated by the mechanical-deposition process
in accordance with the requirements of Class 50 of Specifica-tag g1 chemical Requirements for Type 1 and Type 2 Bolts

tion B 695 and Studs

5.1.4 When no preference is specified, the supplier may
furnish either a hot-dip zinc coating in accordance with Element Composition, %
Specification A 153, Class C, or a mechanically deposited zinc Type 1 Type 2

coating in accordance with Specification B 695, Class 50.
Threaded components (bolts and nuts) shall be coated by tharbon:

same zinc-coating process, and the suppliers option shall beHeat analysis 0.28-0.55 0.15-0.38
limited to one process per item with no mixed processes in g, oduct anasis 025-0.58 013-041
| p p p @Ianganese, min:
lot. Heat analysis 0.60 0.70
5.1.5 Type 2 bolts and studs shall be zinc coated by th(;,;hF’mthCt analysis 0.57 0.67
. . osphnorus, max:
mechanical-deposition process only. Heat analysis 0.040 0.040
Note 1—When the intended application requires that assembled te -u'lpf[lordlrf;;naly% 0.048 0.048
sioq exceeds 50 % of minimu_m polt or stud proof_ load, an anti-galling peat analysis 0.050 0.050
lubricant may be needed. Application of such a lubricant to nuts and a test Product analysis 0.058 0.058
of the lubricant efficiency are provided in Supplementary Requirement SBoron, min:
of Specification A 563 and should be specified when required. Heat analysis e 0.0005
Product analysis L. 0.0005

5.2 Other Coatings:
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TABLE 2 Hardness Requirements ASME B1.1 Class 2A and after plating shall not exceed the
Class 3A maximum limits, that is, Class 2A plus the allowance.

Bolt or Stud Diameter, in. Hardness
Brinell Hardness Rockwell C 9. Workmanship, Finish, and Appearance
Numb .
umoer 9.1 The bolts and studs shall be commercially smooth and
et L ind 55 10 321 Pr— free of burrs, I_aps, seams, cr_acks, and other injurious m_atenal
Over 1 to 1%, incl 223 to 285 19 to 30 or manufacturing defects which would make them unsuitable
Over 1¥%to 3, incl 183 to 235 . for the intended application.

9.2 Surface discontinuity limits shall be in accordance with
Specification F 788/F 788M.

of_the bolt or stud makes full-size testing impractical, ma-1g9 Number of Tests and Retests
chined specimens shall be tested and shall conform to the . : e .
requirements of Table 5. In the event that bolts are tested b 10_'1 The requwements.of this specification shall be met in
both full size and by the machined test specimen methods, th(éc;ntmuous mass pro_ductlon. for stock, and the manufacturer
full-size test shall govern if a controversy between the two® all make sample |Q§pectlon§ to ensure th"’.‘t the product
methods exists. _confqrms to _the specified requirements. Addltlo_nal tests of
7.6 For bolts and studs on which both hardness and tensid dividual _sr_upments of material are r_10t O_W“”?‘”'y co_nFem-
tests are performed, acceptance based on tensile requiremeﬂ ted. Individual heats of steel are not identified in the finished

: product.
shall take precedence over low readings of hardness tests. 10.2 When specified in the order, the manufacturer shall

furnish a test report certified to be the last completed set of
. . mechanical tests for each stock size in each shipment.

8.1 Unless otherwise specified, the bolts shall be Hex Cap 14 3 \yhen testing on a lot basis is specified on the purchase
Screw (Finished Hexagon Head) with dimensions conforming, ey 5 |ot, for purposes of selecting test samples, shall consist
o the latest issue of ANS.I 518.'2'1' . of all material of one type, that is, bolts or studs having the

8.2 Studs shall have dimensions conforming to those Speciyme nominal diameter and length offered for inspection at one

fied by the purchaser. . time. From each lot, the number of tests for each specified
8.3 Unless otherwise specified, uncoated threads shall operty shall be as follows:
I :

Coarse Thread Series as specified in the latest issue of AN

8. Dimensions

Number of Pieces in Lot Number of Samples
B1.1, and shall have Class 2A tolerances. 800 and less 1 P
8.4 Bolts and studs hot dip or mechanically zinc coated (seever 800 to 8 000, incl 2
5 1) Over 8 000 to 22 000, incl 3
v Qver 22 000 5

8.4.1 Unless otherwise specified, bolts to be used with nuts
or tapped holes that have been tapped oversize, in accordancel0.4 Should any sample fail to meet the requirements of a
with Specification A 563, shall have Class 2A threads beforépecified test, double the original number of samples from the
hot-dip or mechanically deposited zinc coating. After zincsame lot shall be retested for the requirement(s) in which it
coating, the maximum limit of pitch and major diameter mayfailed. All the additional samples shall conform to the specifi-

exceed the Class 2A limit by the following amount: cation or the lot shall be rejected. _ o
Diameter, in. Oversize Limit, in. (mm)A 10.5 If any test specimen shows defective machining, it may

Ya 0.016 be discarded and another specimen substituted.

%16, ¥s 0.017

e, Y2 X

Y16 t0 ¥4, incl P 11. Test Methods

2 . 0.022 11.1 Tests shall be conducted in accordance with Test

A 0.024 Methods F 606.

1% to 3.0, incl 0.050 11.2 The wedge test shall be applicable only to square and

A These values are the same as the overtapping required for zinc-coated nuts in hexagon head bolts.
Specification A 563. 11.3 Studs shall be tested by the Axial Tension Method as

8.4.2 The gaging limit for bolts shall be verified during described in the second paragraph of Axial Tension Testing of
manufacture or use by assembly of a nut tapped as nearly &sill-Size Products, Test Methods section of Test Methods
practical to the amount oversize shown above. In case df 606.
dispute, a calibrated thread ring gage of that same size (Class )

X tolerance, gage tolerance plus) is to be used. Assembly of th&2- Inspection

gage, or the nut described above, must be possible with hand12.1 If the inspection described in 12.2 is required by the

effort following application of light machine oil to prevent purchaser, it shall be specified in the inquiry and contract or

galling and damage to the gage. These inspections, wheorder.

performed to resolve disputes, are to be performed at the 12.2 The inspector representing the purchaser shall have
frequency and quality described in Table 6. free entry to all parts of the manufacturer’s works that concern

8.5 Electroplated Bolts and StudsUnless otherwise the manufacture of the material ordered. The manufacturer
specified, threads prior to plating shall conform to ANSI/shall afford the inspector all reasonable facilities to satisfy him


https://standards.iteh.ai/catalog/standards/sist/b78fc3dc-77ac-4fa7-94a8-01c9145908d8/astm-a449-00

