
FEDERAL

BOLTS,

This specification
missioner, Federal

FF-B-561C
Demniber 1, 1970
SUPERSEDING
Fed. Spec. FF-B-%lB
April 30, 1962

SPECIFIMTION

(SCREW), LAG

was approved by the Com-
Supply Service, General

Services Ustration, for the use of all
Federal w~oiea.

1. SCOPE AND CLASSIFIMTION

1.1 Scope. This specification covers lag bolts having either
square heads or hex heads, for fastening applications.

1.2 Classification.

1.2.1 Types, styles and grades. Lag bolts shall be of the

following types, style%and grades as specified (see 6.2)*

Type I -
Type II -
Type 111 -

Style 1

Style 2

Grade
Grade
Grade
Grade

Gimlet point, screw thread.
Cone point, screw thread.
Cone point, fetter drive thread.

Hex Head.
Square Head.

A -
B -
c -
D -

(Deleted)
Commercial steel.
Corrosion-resistantsteel.
Copper-silicon alloy,

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of

invitation for bids, or request for proposal, form a part of the
specification to the extent specified herein.
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I:lmanslang

FederalSpecifications:

QQ-C-591 - Copper - SiliconAlloy, Rod, Wire, Shapes;and
Flat Products (FlatWire, Stripsand Bars.)

QQ-P-35 - PassivationTreatmentfor Austenitic,Ferritic,
and MartensiticCorrosion-ResistingSteel
(FasteningDevices.)

QQ-P-416 - PlatingCadmium (Electrodeposited.)
QQ-Z-325 - Zinc CoatingElectrodeposited,Requirementfor.

Federal Standard:

I?ed.Std. No. 66 - Steel: ChemicalCompositionand Harden-
ability.

Fed. Test Method Std. No. 151 -
Fed. Test Method 151/111.2 -
Fed. Test Method 151/112.2 -
Fed. Std. No. 123 - Marking for

Agencies).

Metals, Test Methods.
Chemical Analysis.
Spectrocherni.calAnalysis.
Domestic Shipment (Civil

(Activitiesoutsidethe FederalGovernmentmay obtaincopiesof
FederalSpecifications,Standards>and Handbooksas outlinedunder
GeneralInformationin the Index of FederalSpecificationsand
Standardsand at the prices indicatedin the Index. The
Index,which includescumulativemonthly supplementsas issued,is
for sale on a subscriptionbasis by the Superintendentof Docu-
ments, U.S. GovernmentPrintingOffice,Washington,m 20402.

(Single copies of this specification and other Federal specifica-
tions required by activities outside the Federal Government for
bidding purposes are available without charge fromBusinessService
Centersat the GeneralServicesAdministrationRegionalOfficesin
Boston,New York, Washington,D.C.,Atlanta,Chicago,Kansas City,
Mo,, Fort Worth, Denver,San Francisco,Los Angeles,and Seattle,
Washington.

(FederalGovernmentactivitiesmay obtain copiesof FederalSpecifications,
Standards,and Handbooksand the Index of FederalSpecificationsand Standards
from establisheddistributionpoints in their agencies.)

Military Specifications:

MIL-P-3982 - Hardware (Fastenersand relateditems),Packaging
and Packing for Shipmentand Storageof.
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MIL-C-13924 - Coating, Oxide, Black, for Ferrous Metals.
MIL-P-16232 - ,PhosphateCoatings, Heavy Manganese or Zinc

Base (Fox Ferrous Metals.)
MIL-I-17214 - Indicator, permeability; LOW-MU (Go-No-Go.)
MIL-C-81562 - Coating, Cadmium or Zinc (Mechanically

Deposited).

Military Standards:

MIL-SZD-105 - Sampling Procedures and Tables for Inspection
by Attributes.

MIL-STD-129 - Marking for Shipment and Storage.
MS-16992 - Bolt (Screw) Lag, Hex Head, Gimlet Point.

(Copies of Military Specifications and Standards required by
the contractors in connection with specific procurement functions
should be obtained from the procuring activf-tyor as directed by
the contracting officer.)

2.2 Other publications. The following documents form a part
of this specification to the extent specified herein. Unless a
specifi,cissue is identified, the issue in effect on date of
invitation for bids or request for proposal shall apply.

American Society for Testing and Materials (ASTM)Standards:

A153 - Zinc Coating (Hot-Dip) On Iron and Steel Hardware.
A219 - Local Thickness of ElectrodepositedCoatings.
A307 - Low-Carbon Steel Externally and Internally Threaded

Standard Fasteners.
A370 - Mechanical ‘lestingof Steel Products.
B117 - Salt Spray (Fog) Testing.
E18 - Rockwell Hardness of Metallic Materials.

(Application for copies should be addressed to the American
Society of Testing and Materials, 1916 Race Street, Philadelphia,

PA 19103.)

American National Standards Institute (ANSI)Standard:

B18.2.1 - Square and Hex Bolts and Screws.

(Application for copies should”be addressed to the American
National Standards Institute, 10 East 40th St., New York, NY
10016.)

w90rJA*”*- ------ z
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Motor Freight Traffic msociation, Inc. &Z
ent:

Natio@

llatio~ Mot~ Freight ClasSflication,

(AppUcation for copies sho~dbe adbessedto the Natio~Motir
Freight Traffic Association,

Inc.$ Agent, 1616F Street N.W., Wash-

ington, DC ZOO%. )

-

Unifo~ Classflication Cotittee. Agent:

Unifo~ Freight Clas&LcatLon.

(Applicationfor copies
sh@.d be adtiessed to the Utio~ Classi-

fication C-ttee, Tm~f ~blis~ Officer, ROOM 202 Ution Sta-
tion, 5~6~0 Jackson Blvd.$ c~cago$ SL 60606.)

(Tectica socie~ and tec~cd association spec~icatiom and
staxd~ds me gemr~ av~able for reference from libr~ies.)

3. REQUmE~S

3.1 Design. . A

3.1.1 Type I, style 1 and style 20
Type 1, stYle 1 and ‘tyle z

las!bolts shall conform to
the dimensions and tolerances of MS-16992

—
or ANSI B1802.1*——

3.1.2 Type 11, style 1 and style 2. Type II, style 1 and style 2

lag bolts shall confom to the dimensions and
tolerances of ANSI

B18.2.1o

3.1.3 Type 111, style 1 and style 2.
we III, style 1 and

style 2 head climensions
and tolerances shall conform to ANSI B18.2.l.

The fetter-drivethreads shall conform to the
dimensions shorn in

figure 1 and table IV (see 6.4).

3.2 Matetial. Lag bolt material shall be of unifom quality

having the mechanical properties specified in 3.5.

3.2,1 Grade B“ men specified (see 6.2), lag bolts shall be 10W-

carbon steel confoming to grade A of ASmA307~

3,2.2 Grade C. When specified (see 6.2), lag bolts shall be

corrosion-resistantsteel
confoming to the requirementsof compo-

sitions 302, 303Z 304~ 305, 310 or 316 specified in Fed.Std.No. 66.

.

--
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3.2.2.1 Magnetic permeability. Corrosion-resistantlag bolts
shall have a maximum magnetic permeability (mu) of 2.0 when
tested as specified.in 4.5~6.

3.2.3 Grade D. Men specified (see 6.2), lag bolts shall be
copper-si-lloy conforming to the requirements of copper
alloy numbers 651 or 655 specified in QQ-C-591~

3.3 Sizes.

3.3.1 Nominal diameter and length. Lag bolts shall be of the
nominal size (diam.) and lengths shown in table 1, and as speci-
fied (see 6.2 and 6.3).

TABLE 1. Nominal diameter and lengths

Nominal Size No. 10*; 1/4; 5/16; 3/8; 7/16; 1/2;
(diam.inches): ~~:~~~ 5/8; 3/4; 718*; I*; I l/8*;

Length 1; 1 1/4; 1 1/2; 13/4; 2; 2 1/2; 3;
(inches): 3 1/2; 4; 4 1/2; 5; 5 1/2; 6; 6 1/2; 7;

8; 9; 10; 11; 12
* Apply only to type III lag bolts.

3.4 Finish.

3.4.1 Uncoated, Unless otherwise specified (see 6.2), lag bolts
shall be ~d uncoated except that a black oxide coating
meeting the requirements of IIIL-C-13924will be acceptable.

3.4.2 Zinc coating.

3.4.2.1 Hot-dip, galvanizing. men specified (see 6.2), lag
bolts shall be zinc-coated by the hot-dip process in accordance
with AFTM A153.

3.4.2.2 Electrodeposited zinc. men specified (see 6.2), lag
bolts shall be zinc-coated by the electrolytic deposition process
conforming to type II, class 3, of QQ-z-325.

3.4.2.3 Mechanically deposited zinc. men specified (seeA.2),
mechanically deposited zinc coating on lag bolts shall conform to
the requirements of type 1, class 1 or tYPe II> ClaSS 2 Of ~L-C-
81562.

3.403 Cadmium coating.
be coated with cadmium in

When specified (see 6.2), lag bolts shall
accordance with the requirements of type 11,

class 3, of QQ-P-416.

5
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3.4.4 Phosphate coatin~. when specified (see 6.2), phosphate
coatings on lag bolts shall conform to the requirements of type Z
of BfLL-P-16232.

3.4.5 passivation. When grade C$ corrosion-resistantbolts
are specified, they shall be passivated in accordance with the
requirements of QQ-P-35.

3.5 Mechanical properties. Unless otherwise specified (see 6.2),
lag bolts shall have the followingmechanical properties when tested
as specified in 4.5.2 and 4.5.3.

Tensile strength, p.s.i.
Grade B Grade C Grade D
- - 55,000

(min.)

Elongation, in 2 inches,% 18 40 10
(min.)

Hardness
Rockwell B (min.) 60 -. -.

3.6 Salt spray resistance. men specified (see 6.2)$ and tested
in accordance with 4.5.5> lag bolts shall show no signs of rust or
white salt, except at the crest of threads or at sharp edges,

3.7 Workmanship. Lag bolts shall be uniform in quality and
appearance, and shall be free from rust> scale> burrs> fins> seams>
and other defects that may affect their serviceability. Screw
threads shall be smooth, clean, and true to form. Lag bolts, with
protective finishes, shall be uniform and free from cracks, nicks,
blisters or other defects that would affect the quality of the
coating.

4. QUALITY ASSMCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified
in the contract or purchase order, the supplier is responsible for
the performance of all inspection requirements as specified herein.
Except as otherwise specified, the supplier may utilize his own
facilities or any commercial laboratory acceptable to the Government.
The Government reserves the right to perform any of the inspections
set forth in the specificationwhere such inspectionsare deemed
necessary to assure that supplies and services conform to prescribed
requirements.

-

6
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4.2 Classificationof inspection. The examination and testing
of bolts shall be classified as quality conformance inspection.

4.3 Samplin&.

4.3.1 Lot. All lag bolts of the same type, style, grade,
diameter,~d length, offered to the Government at one time,
shall be considered a lot for the purpose of inspection.

4.3.2 Sample unit. The sample unit shall be one lag bolt.

4.3.3 sampling for visual and dimensional examination. A ran-
dom sample of lag bolts shall be selected from each lot in accord-
ance with MXL-STD-105, at inspection level II. The acceptable
quality level shall be 4 percent defective for major defects.

4.3.4 Sampling for tests. A random sample of lag bolts shall
be selected from each lot offered to the Government in accordance
with MIL-STD-105 at inspection level S-1. The acceptable quality
level shall be 2.5 percent defective.

4.3.5 Sampling for chemical composition. When specified
(see 6.2), material shall be selected for chemical analysis prior
to fabrication in accordance with MIL-STD-105 at inspection level
s-1.

4.3.6 Sampling for magnetic permeability. When grade C-lag
bolts are specified (see 6.2), samples shall be selected in
accordance with level S-3 of MIL-STD-105 to perform the magnetic
permeability test specified in 4.5.6. The acceptable quality
level shall be 2.5 percent defective.

4.3.7 Sampling for coating thickness test. Unless otherwise
specified (see 6.2), zinc-coated or cadmium-coated lag bolts
shall be sampled in accordance with MIL-STD-105 at inspection
level S-1. The acceptable quality level shall be 2.5 percent
defective.

4.4 Examination. Each sample selected in accordance with 4.3.3
shall be visually and dimensionally examined to determine con-
foxmance with defects specified in table II.

4.5 Tests.

4.5.1 Chemical analysis test. When specified (see 6.2), samples

7
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selected in accordance with 4.3.5 shall be determined by method 111.2
or 112.2 of Fed. Test Method Std. No. 151 to determine if the requirem-
ents of 3.2.1, 3.2.2$ or 3.2.3 have been met. Failure to meet the
requirements shall be cause for rejection of the lot.

TABLE 11. Classificationof defects
Reference

Categories Defects Paragraph

Major: .

101 Type, style, or grade not as specified. 1.2.1
102 Size not as specified. 3.3.1
103 Length not as specified. 3.3.1
104 protective coating not as specified. 3.4
105 Protective coating not uniform, or free

from nicks or cracks. 3.7
106 Burrs, rust or scale not removed. 3.7

Minor: None defined.

4.5.2 Tensile strength (wedge-tensionmethod) test. Samples
selected in accordancewith 4.3.4 shall be tested by the wedge-tension
test method specified in ASTM A370 to determine if the requirement of
3.5 has been met. Failure to meet the tensile and elongation require-
ments shall be cause for rejection of the sample.

4.5.3 Hardness test. When the length of the bolt or the thread is
too short for performance of the tension test specified in 4.5.2, the
hardness test, specified in ASTM E18 shall be substituted. The hard-
ness of a bolt shall be measured on a transverse section through the
threaded portion of the bolt, The hardness shall be determined at a
point one-eight of the nominal diameter from the axis of the bolt and
at one diameter distance from the end of the bolt.

4.5.4 Thickness of coating. The thickness of coated bolts, sampled
in accordance with 4.3.7, shall be determined in accordancewith ASTM
A219. Failure to meet the requirements shall be cause for rejection of
the sample.

4.5.5 Salt spray test. When specified (see 6.2), sample bolts
selected in accordance with 4.3.4 shall be subjected to the salt spray
test specified in ASTM B 117. Unless otherwise specified, the test
shall last 96 hours. Failure to meet the requirements of 3.6 shall be
cause for rejection of the sample-

8
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4.5.6 Magnetic permeability. Samples selected in accordance
with 4.3.6 shall be tested with a permeability indicator by
method specified in MIL-IJ17214.

4,6 Inspection of preparation for delivery. The preserva-
tion, packaging, packing, and marking of the lag bolts shall be
inspected to determine conformance to the applicable requirements
for section 5 of this specification.

5. PREPARATION FOR DELIVERY

5.1 Presemation and packaging.
shall be level A or C as specified

Preservation and packaging
(see 6.2).

5.1.1 Level A. The lag bolts shall be preserved and packaged
in accord-tithe applicable level A requirements of MIL-P-3982.

5.1.2 Level C. The lag bolts shall be preserved and packaged in
accordance with the supplier’s standard practice,

5.2 Packing. Packing shall be level A, B, or C as specified
(see 6.2).

5.2.1 Level A. The lag bolts shall be packed in accordance with
the appli-evel A ~equirements of MIL-P-3982,

5.2.2 Level B. The lag bolts shall be packed in accordance with
the appli-evel B requirements of MIL-P-3982.

5.2.3 Level C. The lag bolts shall be packed to insure carrier
acceptanc-fe delivery to destination at lowest rates in
compliance with Uniform Freight Classification rules, and National
Motor Freight Classification rules.

5.3 Marking. In addition to any special marking zequired by the
contrac-der, interior packages and shipping containers shal~
be marked in accordance with Fed. Std. 123 or MIL-STD-129 as applic-
able.

6. NOTES

6.1 Intended use. The lag bolts covered by this specifi&ation
are intended for fastening applications, such as the fastening of
metal to wood or wood to masonry.

9
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6.2 Ordering data. Purchasers should select the preferred options

permitted herein and include the follming inf’o-tion in procurement
do~uments:

a. Title, number> and date of this specification.

b. Type, stYle~ and grade of lag bolt required (see 1.2.1).

6.3).
c. Size, and length of lag bolt required (see 3.3.1 and

d. Kind of finish required, if different (see 3.4).

e. If different mechanical properties are required (see 3.5).

f. If chemical composition test is required (see 4.3.5).

g. If the sampling plan for coated lag bolts is different

(see 4.3.7).

h. If salt spray test is required (see 3.6 and 4.5.5).

i. Level of presemation and packing, and level of packing
required (see 5.1 and 5.2).

6.3 Production sizes. Although lag bolts can be obtained in any

sizes and lengths when ordered
in sufficient quantities,purchases,

insofar as practicable, should be confined to the stock sizes and●

lengths indicated by asterisks in table 111. Galvanized lag bolts
normally stocked are indicated by “xx” in table 111.

TABLE III. Stock production sizes of lag bolts
(uncoatedand galvanized).

Length in Diameter in inches
5/16 3/8 7/16 1/2 5/8 3/4

inches 1/4

1 (*) (*) (*) -- -- ‘- ‘-
(*)

.-
(*) (*)

--
1 1/4
1 1/2 (*) (*) (*) ~:) (:; -- --

(; (*)
--

1 3/4
(*)

(*) (f,) (*) ~i) (;; (i; --
2

xx xx

10
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TABLE III. Stock production sizes of lag bolts
(uncoated and galvanized). (con.)

Length in Diameter in inches
inches 1/4 5/16 3/8 7/16 1/2 5/8 3/4

2 1/2 (*) (*) (*) (*) (*) (*) (*)

3 (*) (*) (*) (*) (*) (*) (*)
xx

3 1/2 (*) (*) (*) (*) (*) (*) (*)

4 (*) (*) (*) (*) *&) (*) (*)

4 1/2 (*) (*) (*) (*) (*) (*) (*)

5
5 1/2
6
6 1/2
7
8
9
10
11
12

(*)

--
(*)

--
--
“.

- .

- .
--
--

(*)

(*)

(7’,)

--

--

--

--

(*)

(*)

(*)

(:;
(?,)

“ -

--

(*)

--
(*)

--
-.

--

(*)

(*)

(9,)

(*)

(*)

(*)
(9:)

(*)

- -

.-

(Yt)

(*)

(*)

(i;
(q
(*)

(>?)

(9,)

(Y,)

(*)

&
~;)
(*)

(*)

(+:)

(*)

(*)

* uncoated lag bolts.
Stock production sizes of galvanized lag bolts.

6.4 Fetter drive threads. No generally recognized standard for
fetter drive threads exists, which accounts for variance in the
number of threads per inch and thread form. Figure 1 presents a
recommended thread design and dimensions which may ultimately pro-
vide the basis of a standard. The only limits recommended in
figure 1 are the minimum minor diameter and the maximum crest width.
The root radius is not critical but should preferably be not less
than basic,

6.5 Classification change. The classification of lag bolts in
this document differs from the superseded specification in the
following respects:

FF-B-561B FF-B-561C

Type I, style 1
Type II, style 1

—
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FF-B-561B

--

Type I
Type 11

.
Type III

MILITARY CUSTODIANS
Army - WC
Navy - YD
Air Force - 82

Review activity:
Army - MI

User activities:
Army - GL, AV

FF-B-561C

Type 111~ style 1
Type I, style 2
Type 11, style 2
Type III, style 2

Preparing activity:
Navy - YD

CIVIL AGENCY INTEREST:
GSA-FSS

Navy - MC
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Orders for tie publication are to be placed with General Services
Administration, acting as an agent for the Superintendent of Doouments.
See Section 2 of this specif~cation to obtain copies and other dooumenti
referenced herein. Price 15 oents eaOhe
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