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1 SCOPE

1.1 Scope. This specification covers bolts used in the manufacture
of aircraft and aircraft accessories.

1.2 Classificataion. The bolts covered by this specification shall
ha nf tha tyvnaeac and cione Ascsrmatrasd (aas £ 72)
be cf the types and sizes designated (see 2)

2.1 overnm men

2.1.1 1fa ion nd standards. The following specifications

and standards form a part of this specification to the extent specified
herein Unless otherwise specified, the issues of these documents
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Slicdall Le LHIOSCE l14asleUu LIl LiIle 1>S>due Ol LlE vcpaliinellilt Ol velcellsc 1iilucx &
Specifications and Standards (DoDISS) and supplement thereto, cited 21
the solicitation.
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Shapes, Tube and Wire, Extruded, General

Specaification for.

Beneficaial comments (recommendations, addition, deletions) and
pertinent data which may be of use in improving this document should be
addressed to: Defense Industrial Supply Center (Code DISC-EPP) 700

Robbins Avenue, Philadelphia, PA 19111-5096 by using the self
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appearing at the end cf this document or by letter

FSC 5306
AMSC N/A
DISTRIBUTION STATEMENT A. Approved for public release; distribution is

unlaimited.
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MILITARY

MIL-C-5541
MIL-S-5626

MIL-S-6049
MIL-S-6050
MIL-H-6088
MIL-S-6098
MIL-S-6758

MTIL-H-§&

A A ad

875
MIL-S-7742

MIL-A-B625
MIL-S5-8879

STANDARDS

MILITARY

13
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MIL-STD-129
MIL-STD-147
MIL-STD-410

MIL-STD-2073-1

SPECIFICATIONS
FEDERAL (continued)

QR-A-225 Aluminum and Aluminum Alloy Bar, Rod, Wire, or

B ) Special Shapes, Rolled, Drawn, or Cold Finished,
General Specification for.

QQ-A-430 Aluminum Alloy Rod and Wire, for Rivets and Cold
Headang.

QQ-P-416 Plating, @admium (Electrodeposited).

Hardware (Fasteners and Related Items) Packaging
of.

Chemical Conversion Coatings on Aluminum Alloys
Steel, Chrome-Molybdenum (4140) Bars, Rods, and
Forging Stock (for Aircraft Application).
Steel, Chrome-Nickel-Molybdenum (8740) Bars, Rods,
and Forging Stock (for Aircraft Applications).
Steel, Chrome-Nickel-Molybdenum (8630) Bars,
Rode, and Forainag Stock (for Aircraft

..... , S0 JOILSINNE 2SLPLA Hl1ll L Lall

Applicataions) .

Heat Treatment of Aluminum Alloys.

Steel, Chrome Nickel-Molybdenum (8735) Bars, and
Reforging Stock (Aircraft Quality).

Steel, Chrome-mMolybdenum (4130) Bars, and
Reforging Stock (Aircraft Qualaity).

Heat Treatment of Steels, Process for.

Screw Threads, Standard, Optimum Selected
Series, General Specification for.

Anodic Coatings, for Aluminum and Aluminum Alloys.
Screw Threads, Controlled Radius Root with
Increased Minor Diameter General Specification
for.

Steel Rars, Ballets, Forgings, Tubing. (431)

Special Quallty.

Samnlina Procedures and Tables for.

SO e addy & 12 1aDAES =

Marking for Shipment and Storage.

Palletized Unit Load.
Nondestruction Testing Personnel
Qualificataon and Certification (Eddy
Current, Liquid Penetrant, Magnetic Particie,
Radiographic and Ultrasonic)

Standards and Specifications, Order of

Preference for the Selection of.
DoD Material Procedures for Development and
Application of Packaging Requirements
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MILITARY (continued)

- MIL-STD-1312/6 Fastener Test Methods, Method 6, Hardness
- MIL-STD-1312/8 Fastener Test Methods, Method 8, Tensile
Strength
- MIL-STD-1312/9 Fastener Test Methods, Method 9, Stress
Corrosion
- MIL-STD-1312/13 Fastener Test Methods, Double Shear Test
MII.-STD-686¢ Inspection, Penetrant Method of.
MIL-STD-45662 Calibration System Reguirements
AN3 thru AN20 Bolt - Machine, Aircraft.
AN21 thru AN37 Bolt and Clevis.
AN42 thru AN4S Bolt, Eye.
AN173 thru AN186 Bolt and Machine, Close Tolerance, Aircraft.
AN315 Nut, Plain, Airframe.
MS20073 Bolt, Machine, Aircraft, Drilled Head, Fine
Thread.
MS20074 Bolt, Machine, Aircraft, Drilled Head, Coarse
Thread.
MS21083 Nut, Self-Locking, Hexagon, Non-Metallaic
Insert, Low Height, 250 degrees F.
{(Copies of specifications, standards, and other Government documents
required by contractors in connection with specific acguisition
functions should be obtained from the contracting actaivaity or as

directed by the contracting officer.)

2.2 Qther publacations. The following document forms a part of
this specification to the extent specified herein. Unless otherwise
specified, the issues of the documents which are DOD adopted shall be

‘
those listed in the issue of the DODISS specified in the solicitation
Unless otherwise gpecified, the issues of dcocuments not listed in the
DODISS shall be the issue of the nongovernment documents which 1s.
current on the date of the solicitataion.

AMS6300 Steel, .25 Mo (.35-.400C)
(Copies of SAE publications may be obtained from the Society of
Automotive Engineers, Inc. 400 Commonwealth Drive, Warrendale, PA
)

15096.

- e -

® AS3062 Bolts, Screws and Studs, Screw Thread
Reguirements

(Copies of SAE publications may be obtained from the Society of
Automotive Engineers, Inc. 400 Commonwealth Drive, Warrendale, PA
15096.)

(O3]
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

- ASTM-D3951 Packing, Commercial
* ASTM D3953 Steel Flat and Seals Strapping.
- AST™M El1444 Magnetic Particle Examination, Standard

Practice For.

(Application for copies of ASTM publications should be addressed to
the American Society for Testing and Materials, 1916 Race Street,
Philadelphia, Pa. 19103.)

2.3 rder of prec nce. In the event of a conflict between the

text of this specification and the references cited herein, (except for
associated detail specifications, specification sheets or MS standards)
the text of this specification shall take precedence. Nothaing in thas

specification, however, shall supersede applicable laws and re

unless a specific exemption has been obtained.
3. REQUIREMENTS

3.1 Material.

- AT~ ~e i o 3
3.1.1 Non-corrosi raoiotrant ﬂ"nn". Ncn_ﬁorros‘ on- YDS

bolts shall be manufactured from steel conforming to MIL-S-
6049, MIL-S-6050, MIL-S-6098, MIL-S-6758, or AMS 6300 (see 6.1.1)

3.1.2 Corrosion-resistant steel. Corrosaion-resistant steel bolts
shall be manufactured from material conforming to MIL-S-18732.

B 2 AYrvima '\A”

3.1.3 Aluminum aii0y. Al u ts
from material conforming to QQ-A-225, or QQ-A-430.
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3.1.4 Selection of materials. Specifications and standards for all

materials, parts, and Government certification and approval of processes
and equipment, which are not specifically designated herein and which
are necessary for the execution of this specification, shall be selected
in accordance with MIL-STD-970.

3.2 Heat tr ment. Heat treatment of steel shall be in accordance
with MIL-H-6875. Heat treatment of aluminum alloy shall be in
accordance with MIL-H-6088.

neww ane

3.2.1 Material conforming to MIL-S-18732 sh

2 al be tempered in
the range of 700 degrees to 1,000 degrees Fahrenhe

-
s
it

3.3 Heads.

3.3.1 Bearing surface. The bearing surface of bolt heads shall be
at right angles to the shank within 2 degrees for bolts 1/2 inch in
diameter and less, and within 1 degree for bolts larger than 1/2 inch in
diameter.

3.3.2 Eccentricity of head to shank. Eccentricity of head to shank

shall be within a tolerance of 3 percent of the width across flats, or 3
percent of the diameter of the head in the case of clevis and eye bolts.

4



MIL-B-6812E

3.3.3 Tgp surface. The teop surface of hexagon head bolts shall be
flat and chamfered with the diameter of the top flat circle from 85 to
100 percent of the width across flats.

3.3.4 Depth of slots. The depth of slots in the heads of clevis

bolts is measured from the highest part of the head to the intersectaion
of the bottom of the slot wigh_tpe hgad:surfacer

————

3.4 b £ nk. The straightness of shank ‘shall be
within the values specified in Table I when the bolt is rolled on a
surface plate and the point of greatest deviation i1s measured with a
feeler gage of 1/4 inch width.

TABLE I. Straightness of Shank.

Bolt size Deviation of bolt

ehanlk fram nlatrac
Siidiin LIl UN paanTo,

max (inches per ainch of
bolt length)

No. 10 and smaller .0040
1/4, 5/1§ B - ~.0030
3/8, 7/16 .0025
1/2 and larger .0020
3.5 Physgical properties.

3.5.1 Tensile strenagth. The tensile strength of hexagon head, eye,
and clevis bolts shall be as specified in Table II when tested in

accordance with 4.5.2.

3.5.2 Shear strength. The shear strength of all bolt types shall
be as specified in Table II when tested in accordance with 4.5.3.

3.5.3 Bend. Bolts shall withstand cold bending when tested in
accordance with 4.5.4.

* 3.5.4 Hardness. Unless other wise specified, all corrosion and
noncorrosion-resistant steel bolts shall be within the hardness range C-
26 to C-32 HRc when tested in accordance with 4.5.5.

3.6 Decarburaization. Decarburization of noncorrosion-resistant
steel bolts shall not exceed the limits shown in Table III, when tested

in accordance with 4.5.6.

3.7 Head structure. A section of the head shall show no
detrimental defects when inspected in accordance with 4.5.7.

3.8 (Cracks. Bolts shall be free of cracks in any direction and
location. A crack is defined as a clean crystalline break passing
through the grain or grain boundary without the inclusion of foreign
elements.
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Ul timate tensile strength

Double shear

(min) 1/ strength
(pounds) (min) 2/
(pounds)
Hexagon head bolts All types of
bolts
* Steel Al
Alloy
Size Eyebolt | Fine 3/ | Coarse 3/ 3/ fine Steel Al
s thread thread thread Alloy
steel
No. 6 - - - 2,120 1,080
No. 8 - - . - 3,000 1,570
No. 10 1,150 2,210 1,800 - 4,250 2,092
[ 1/4 2,450 4,080 ] 3,360 1,100 7,360 3,650
5/16 3,910 6,500 5,660 2,030 11,500 5,700
(AN44)
S/16 4/ 5,290 6,500 5,660 3,220 12,500 5,700
(AN4S)
3/8 7,015 10,100 8,470 3,220 16,560 8,250
7/16 9,200 13,600 11,680 5,020 22,500 ] 11,200
1/2 14,375 18,500 15,730 6,750 29,400 14,0600
9/16 20,125 23,600 20,300 9,180 37,400 | 18,500
5/8 - | 30,100 | 25,100 11,700 46,000 | 22,800
3/4 - 44,000 37,800 14,900 6€,300 { 33,000
7/8 - 60,000 - 21,800 90,100 | 45,000
1 - 80,700 - 29,800 117,800 | 58,500
i-1/8 - 101,800 - 40,000 147,500 j 74,0060
1-1/4 - 130,200 - 50,500 182,100 | 91,000
64,400

1/ The values shown for the ultimate tensile strength are for minimum values

and are

a.
b.

The
the

based on:

125,000 psi for noncorrosion-resistant and corrosion-resistant steel.

62,000 psi for aluminum alloy.

strength v

eye. The root area of the thread i1s the basis of calculation for the

tensile strength of hexagon head bolts.

values shown for the evebolts are based on the strength of

Clevas bolts shall have tensile strengths equal to one-half of the

requirements for hexagon-hnead bolts whnen used with AN320 or MS21083 nuts.

Clevis bolts are intended primarily for use in shear applications.

2/ Ultimate shear strengths are computed on the basis of 60 percent of the

ultimate tensile strengths.

3/ Class of thread is as specified on the applicable standard drawing.

4/ Different from size 5/16 above in the design of the eye section.
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TABLE III. Decarburjzation Limifs.
Complete Complete plus
decarburization partial
(inches) decarburization
(inches) 1/
Up to 3/8 incl .004 .010
Over 3/8 to 1/2 incl .005 .012
Over 1/2 to 5/8 incl .006 .014
Over 5/8 to 3/4 incl .006 .017

1/ The permissible values shown are based on measurements of
the entire periphery of the cross section and the average
depth determined. The decarburization limits apply to the
shank.

3.9 Seams. Bolts may possess seams, except in the locations noted

herein-after, which do not exceed the tolerances in Table IV. Seams

extending through fillets or threads as shown in Figure 1 that exceed
the limits shown in Table IV shall not be acceptable. Seams up to the
depth indicated which have been rolled beneath the root of the threads

shall not be cause for rejection.

A
W —
=

| S

)=

FIGURE 1. m
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TABLE IV. iml m h.
Bolt size (inches) 5/16 and 3/8 7/16 | 1/2 through 1-1/4
under
Depth i1in shank .005 .006 .007 0.008
(inches) B - B B

* 3.10 Inclusions. Bolts shall show no evidence of surface or
subsurface inclusions at the thread root or head to shank fillet, when
examined in accordance with 4.5.8 or 4.5.9 as applicable. Small

inclusions on other parts of the bolt which are not indicative of
unsatisfactory quality shall not be cause for rejection.
3.11 Defects on bolt heads. Bolt heads shall not possess more than

three openings such as are described in 3.11.1.
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olt heads shall not

ollowing:

a. On the top of the bolt head exceeding twice the depth limats
shown in Table IV, or

b. On the periphery of the bolt head exceeding twice the depth
limits shown in Table IV for hexagon-head bolts or four times
the depth limits shown in T

hexagon heads.

3.11.2 Defects on washer faces. Washer faces shall not possess

seams exceeding the limits shown in Table IV. Bolts shall not possess
mutilation of the washer face sufficient to prevent firm seating.

2 12 Al - \—\Aa,—l h‘an\’ sTuncLion {‘\n‘l~' T A 1 aaasmo -ha

S.dc 204 negaqa snank unccil . Unly .Luu&_.’itudlﬂaA seams of the
depths permitted in Tab IV shall be permitted. Slight longitudinal or
transverse tool marks or undercuts of depth not to exceed the limits 1in
Table V will be permitted, provided they fair into the shank with no
snarp scratches, gouges, Or corners.

TABLE V. Limits for Depth of Tool Marks or Undercuts.
Bolt saze Depth of tool marks or
(inches) undercuts
(inches, max)

Up to 3/8 incl. .003

Over 3/8 to 5/8 incl. .004

Over 5/8 to 7/8 incl. .005

Over 7/8 - .006

- 3.13 Threads. Unless specified otherwise, threads of all bolts
shall conform to MIL-S-8879, and shall be of the sizes specified on the

annlicable standard. Unless specified otherw: se, rthreads shall be

Qpp4ivaat Slinaaas ViiaCO® SpTLLad LTl VLIITA WA ST “iia TAUS Sailaa

right-hand. Threads shall be formed by rolling. Thread runout shall be
in accordance with AS3062.



3.13.1 Lenath of thread. The length of the thread shall be the
shank length minus the grip length. as specified on the applicable
standard drawings. The grip length of bolts shall be measured from the
underside of the head to the end of the full cylindrical portion of the

shank.

b 3.14 Damengions. After plating and finishing, the dimensions shall
conform to those specified in the following standards: AN3 thru AN20,

AN173 thru AN186, MS20073, and MS20074
na

AN21 thru AN37, AN42 thru AN4
or the applicable standard dr
3.15 Finish. Noncorrosion-resistant steel bolts shall be cadmium
e n accordance with QQ-P-416, type II, class 2 When plating is
ied, the entire belt, including the threaded portion, shall be

plated, unless otherwise specified on the applicable standard drawings.
Aluminum alloy bolts shall be anodized in accordance with MIL-A-8625% or
chemlcally surface treated in accordance with MIL-C-5541. Corrosion-

resistant steel bolts shall be passivated
b 3.15.1 Passivati ion-r 1 1

Corrosion-resastant steel shall be passivated in accordance with QQ-F
35.

3.16 Identifi ion . When required, bolts shall be
marked for identification purposes as shown on the applicable standard
n

It 2a1s rnmnrnﬂ that the bolt manufacturer include thear

drawina, manula
identification marklng on the bolt heads (unless impractical due to size

or part confaiguration.)

3.17 MWorkmanship. Bolts shall be made in conformanc rth high-
grade bolt manufacturing practice.

3.18 Surface roughness. Unless otherwise specified, the shank of
all close tolerance bolts will have a maximum surface roughness of 623
microinches; the shanks of all other bolts will have a maximum surface

roughness of 125 microinches.

3.19 Reclaimed materials. The use of reclaimed materials shall be

encouraged to the maximum extent possible.

4.1 W_mmm Unless otherwise specified in

the contract or purchase order, the contractor is responsible for the
: rmance of all inspection requirements as specified herein. Ex
herwise specified in the contract or purchase order, the contrac
may use his own or any other facilities suitable for the performance of
the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are

deemed necesgsary to assure supplies and services conform to prescribed
requirements.

cept
to
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4.2 Classification of inspection. The examination and testing of

bolts shall be classified as guality conformance inspection. .

4.3 Lot. A lot shall consist of finished bolts which are of the
same type and size, fabricated by the same process, heat treated in the
same manner, and produced as one continuous run or order, or part
thereof.

4.4 Sampling.
- 4.4.1 i vi n imension i . Sampling for

visual and dimensional attributes shall be at random in accordance with
MIL-STD-105. The Inspection Levels for major, minor A, and minor B

th
T

~laooan o~
viQOOT O W

- a. Major S-4
* b. Minor A S-3
* C. Minor B S-2

Failure of any sample to meet the specified requirements shall be cause
for rejection of the 1lot.

4.4.1.1 Defination f defe cl . Major and minor defects are
defined in MIL-STD-105. Minor defects are broken down into two classes,
minor A and minor B. Definations for minor A and minor B defects are as

4.4.1.1.1 Minor A. A minor A defect is classified as a defect
whaich has a slight effect on usabilaty.

) a - By ~ [V R R =) A emdemman D Ao B R T Y ~m = A E e
4.49.4.1.4 IO D . A MLNOTI b G8iceClL 15 Liadadbdbidiitu asS d uciclo
which has no effect on usabilaty but which does not conform to

workmanship standards.

4.4.1.2 Classification of defects. All dimensional characteristics

are considered defective when out of tolerance.

10
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4.4.1.2.1 h - j 7 -
alrcraft. close tolerance. The classification of defects for AN3 thru

AN20 and AN173 thru AN1B6 bolts shall be as follows:

Critical:
None

Major:
101 Thread size and form (see 4.5.1)
102 Shank diameter, oversize (unthreaded portion)
103 More than two imperfect threads
104 Grip length
105 Fillet under head

1Ng OAartay mirm hala 1Aamat-sAan fwhara »amii rad)
- Vo A A SR T = ) Mail MDA CT P AL - X A L A\WiIiIT AL T© DR L T A
107 Hole in head missing (where required)

108 Dimension across flats

109 Straightness of shank

110 Angle of bearing surface to shank

111 Plating (where required) (visual inspection)
112 Identification

113 Ruiryes 1in ~Oortrey manm h
- Mud Lo - i P e VJ-LI i3

o
114 Microinch finaish of shank above maximum tolerances
specified 1n 3.18

e ]

e Ay o acha
€ O COIi wWdasiic

Minor A:

201 Length

202 Head thickness

203 Shank diameter, undersize (unthreaded portion)

204 Hole in head, diameter and location (where required)

205 Cotter pin hole diameter (where required)

30 ead
302 45-degree chamfer on thread end
303 Eccentracity of head to shank

304 Burrs, general
305 Washer face diameter and thickness

ANn.A
SUTU

11
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P ANTTY 1 -t . n\Y')FI | SN P A b 3
4.4.1.2.2 AN2] thru AN37 bolt and clevis. The classification of

defects for AN21 thru AN37 bolts shall be as follows:
Critical
None
Major:

101 Thread size and form (see 4.5.1)

PRVS 4114 TQR S 2T <~ 22 1)

102 Shank diameter (unthreaded portion)

103 Grip length

104 Fillet under head

105 Slot missing

106 Cotter pin hole location (where reqguired)
107 Straightness of shank

108 Angle of bearing surface to shank

+UO LCal lily Sul ialc

109 Platlng (where required) (visual inspection)
110 Identafication
111 Burrs in cotter pin hole or under head

Minor A-:

201 Lenath

&va il

202 Head diameter

203 Slot dimensions

204 Flat on OD of head

205 Head thickness

206 Cotter pin hole diameter (where regquired)
207 Thread undercut dimensions

Minor B:
301 45-degree chamfer on thread end

302 Eccentricity of head to shank
303 Burrs, general

12
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.4.1.2.3 AN42 thru AN49 bolt - eve. The classification of
A\N42 thru AN49 bolts shall be as follows:
Critaical:
None
Major:
101 Thread size and form (see 4.5.1)
102 Shank diameter, oversize (unthreaded portion)
103 More than two imperfect threads
104 Grip length
105 Fillet under head
106 Cotter pin hole location
107 Eye hole diameter and location
.. ° 108 Diameter of flange
109 Length of tongue and flange
110 Tongue end radius
111 Thickness of tongue
112 Radius tongue to flange
113 Straightness of shank
114 Angle of bearing surface to shank
115 Surface finish, plating (visual inspection)
116 Identification
117 Burrs
Minocr A-
201 Length
202 Shank diameter undersize
203 Eccentricity of head to shank
204 Cotter pin hole diameter
205 Flange thackness
Minor B

201 Chamfer, thread end

-
Wy




MIL-B-6812E

head. The classification of defects for MS520073 and MS20074 bolts shall
be as follows:

Critacal
None
Major:
101 Thread size and form (see 4.5.1)

a
102 Shank diameter, oversize (unthreaded portion)
103 More than two imperfect threads
104 Grip length
105 Fillet under head
106 One or more radial holes in head missing
107 Dimension across flats
108 Straightness of shank
109 Angle of bearing surface to shank
110 Plating (where required) (visual inspection)
111 Identification
112 Burrs 1in cotter pin hole or on washer face
113 Radial holes i1n head, diameter and location
114 Axial hole in head, diameter, depth, and locataion

Minor A:

201 Length
202 Shank diameters, undersize (unthreaded portaion)

203 Head thickness

301 30-degree chamfer on head

302 45-degree chamfer on thread end
303 Eccentracaty of head to shank

304 Burrs, general

305 Washer face diameter and thickness

* 4 4.2 Samnlina for tension shear and hardness tesgts. A separate
sample shall be randomly selected from each lot for tension, shear and
hardness tests. Each sample will be selected in accordance with MIL-
STD-105, Inspection level S-3 and failure of any sample to meet
specified requirements will be cause for rejection of the lot.

* 4.4.3 Sampling for head structure, bend, and decarburjzation tests.
Camnlina chall he n arcordance wat VTL-QTD-108 inenectinn level &.-2
SsSamp.lng Snal. D¢ n accergcance witn MiL-o5i0-1U0, 1NSpection Llevel S5-3,
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for

-\

- 4.4.4 Samnlinag for magnetic narticle inspection. Samp

2 .2.%2

] e
magnetic particle inspection shall be selected at random. The number of

tn

samples will be in accordance with Inspection Level S-4 of MIL-STD-105.
Samples revealing magnetic particle indications will be subjected to a
microexamination to determine whether the indicated discontinuities are
defective or in nonconformance with the requirements contained herein.
Failure of any sample to meet the requirements after microexamination
will be cause for rejection of the lot. Magnetic particle inspection

[ a3

ahal Vel el vamisrald fAar hAlere lace rtharm 1 /2 Sk A A amatase
Diilad d 1IVL. Vo P& — Wil TWU LWL MUVALD B -] wiiQil 4/ 2 A LI2L 4il WWiAQIIT LT L
hd 4.4.5 Sampling for penetrant anspection . Sampling for penetrant

inspection shall be at random in accordance with Inspection Level S-4 of
MIL-STD-105. Samples revealing penetrant inspection indications will be
subjected to a microexamination to determine whether the indicated
discontinuities are defective or in nonconformance with the requirements
contained herein. Failure of any sampie to meet the requirements after
microexamination will be cause for rejection of the lot. Penetrant

inspection shall not be required for bolts less than 1/4 inch in

diameter.
4.5 1Inspections.
4.5.1 Damensions. Dimensions shall be measured by gages or

—— e A PR (S VL

measurlng instruments calibrated in accordance with MIL-STD-45662.
case of controversy, gages and instruments from recently certified
government laboratories shall be employed. Screw threads shall be
checked as specified in MIL-S-7742 or MIL-S-8879 as applicable.

Consideration should be given to the possibility of minor differences

between various gages which could result in borderline discrepancies.

-
o)

* 4.5.2 Qpitimate tengile load. Bolts shall be tested in tension
....... s Las® A€ ebho Lale o o 2ol _11., cheaadad mamlas <=
Detweern Lne neaa Or une DOLL ana an 1lliternalily tareauded memoer in
Aarc~~ArAancs wath MTT._QTN.12212/0 Trn rha ayvrant a2 NnANCcATrr c{ﬂn rne{akanr
aceoraance with MiL-5i0-.35.4/06. <1 TNe eévent a noncorrosiion resaistanc

bolt 1s too short to conduct the tensile test, acceptance shall be based
on the hardness test. Corrosion resistant and aluminum alloys having a

grip less than one diameter of the bolt shank acceptance shall be based

on a test coupon of the same material, diameter and heat treatment.

* 4.5.2.1 Eye bolts. Eye bolts shall be tested between the eye of
the bolt and a threaded mewber in accordance with MIL-STD-1312/8
- 4.5.3 Double ghear strength. The double shear strength shall be

performed on the unthreaded portion of the bolt in accordance with MIL-
STD-1312/13. Bolts having a grip length of less than twice their shank
diameter need not be tested.
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4.5.4 Bend. Bolts shall be bent cold in the unthreaded portion
h a

n angle of 180 degrees over a diameter egual to the bolt
aa -~ = B « (S8 =111y By =y c\duﬂ-& l-u L_llc AN A L

diameter for steel bolts and equal to six times the bolt diameter for
aluminum alloy bolts. The bending shall be accomplished by the gradual
application of pressure in a suitable fixture. The acceptability of the
bolts which are of insufficient length in the unthreaded portion to
conduct the bend test shall be based on the hardness test.

- A C©c L § U, P [ & 2% - L. L Sty P R,

* 4.5.5 Hardness. Hardr
MIL-STD-1312/6.

4.5.6 D r i ion. Decarburization shall be determined by
microexamination. Specimens shall be taken from a transverse section of
the shank of the finished bolt. The etchant shall be 5 percent naital.
Microscopic examination shall be made at a magnification of 100

diameters.

4.5.7 Head structure. A longitudinal macro-sectaion of the head,
not less than 1/4 inch from the upper portion of shank, after the head-
forming and heat treating process, shall be examined for internal
structure.

P - B | Pl P T VU, R fad P, W P,

4.5.7.1 Steel bolts. Steel bolts shall be etched in an agueous
solution containing 50 percent (by volum ) of hydrochloric acid held at
160 degrees to 180 degrees F (71 degrees to 82 degrees C) for a time
sufficient to reveal the macrostructure properly.

4.5.7.2 Aluminum al lts. Aluminum alloy bolts shall be etched
in a 5- to 15-percent (by weight) agueous caustic soda (NaOH) solution
at approximately 180 degrees F (82 degrees C) for a time sufficient to
reveal the macrostructure properly. This shall be followed by washing
in water and dipping in a l1l0-percent (by weight) naitrac acid solution to
remove black stains. Water washing and drying shall follow.

4.5.8 M i rei i ion. The indication of
discontinuities in ferromagnetic bolts, such as cracks, seams, and
inclusions, shall be determined by magnetic particle inspection.

Magnetic partacle indaications of themselves shall not be cause for
Magnéilil partliCic 1NA1Catlions LaemsSeives Shidal INICT D Caustc I0I

rejection. If, in the opinion of the inspector, the indications may be
cause for rejection, representative samples shall be taken from those
bolts showing indications which shall be further examined by micro-
examination to determine whether the indicated discontinuities are in
accordance with the limits specified herein.

16
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Y ffect testlng of the part.
The magnetlzlng field shall be parallel to the longitudinal axis of the
bolt, primarily for the indication of transverse defects. Bolts shall
not be dyed as an indication of magnetic particle inspectaion in
accordance with the sampling requirements of this specification.
Personnel conducting magnetic particle inspection shall be certified in
accordance with MIL-STD-410.

ol

4.5.9 Penetrant inspection. The indication of discontinuities in
aluminum alloy bolts, such as cracks, seams, and inclusions open to the
surface shall be determined by penetrant inspection. Penetrant
1nd1catlons of themselves shall not be cause for rejection. If, in the
the 1nd1catlons may be cause for rejectaion,
showing

n

rimTm o
Cail LW

o

HOOo

nin
accordance with

hd 4.5.9.1 Methpd. Penetrant inspection shall be performed in
accordance wath MIL-STD-6B66. Such inspection shall in general be

performed on finished bolts, but in any case subsequent to any
processing operations which could adversely affect the part Bolts
ahall mnAat he AuvaAd ac an inAicarimn AfFf manaryvant Trnermacst A An " arms~AvRanca
2DACA 4 4 AN ~e M]CU L=T~] =3 AdiNAd LG L AL A HCA&CLLU‘IL— LAADVU\'\-LUAL - did QAuilLuilwvaQiivo
with the sampling requirements of this specliiggtign Personnel
~onducting penetrant inspection shall be certified in accordance with
IL-STD-410.
4.6 Resubmitted lots. Paragraph 6.4 of MIL-STD-105 shall apply,

except that a resubmitted lot shall be inspected by the contractor under
supervasion of the Government inspector using tightened inspection. For

attribute plans of MIL-STD-105, where the original acceptance number was
zero, a sample size represented by the next higher sample size code
letter shall be chosen with the acceptance number remaining zero.
Before a lot is resubmitted, full particulars concerning the cause of
previous rejection and the action taken to correct the defects found an
the lot shall be furnished by the contractor to the Government
inspector.

4.7 ion kaging. The sampling and inspection of the
preservation, packing and container marking shall be in accordance with
the requirements of PPP-H-1581 and section 5 of this specification.

5. PACKAGING

5.1 Preservation Preservation shall be level A, C or Commercial
an armacr~ri fias (e 2 1)
as GPCH&LACU \v o & J

5.1.1 Level A. The bolts shall be preserved in accordance with

PPP-H-1581.

—
~3



MIL-B-6812E

- 5. 1.2 L.evel C The level C nregervationn for the hnlte ehall
5.1.2 Level C. The level C preservation for the bolts shall
conform to the MIL-STD-2073-1 requirements for this level.
5.1.3 Commercaal. The commercial preservation of the bolts shall
be in accordance with the requirements of ASTM-D3951-82.
.2 Packing. Packing shall be level A, B, C or commercial, as

. - o~ el d o~ o - 1)
Specirieq (Set o.«<c.1/ .

5.2.1 Level A and B. The preserved bolts shall be packed for
shipment in accordance with PPP-H-1581, except fiberboard boxes shall
not be used for level A packing.

* 5.2.2 Level C. The level C packing for the preserved bolts shall
m to the MIL-STD-2073-1 requirements of this level.

preserved bolts shall be packed in

accordance wlth the requ1rements of ASTM-D3S51-82.

5.2.4 Palletization. When specified (see 6.2) unitized loads,
commensurate with the level of packing specified in the contract or
order, shall be palletized in accordance with MIL-STD-147. Unitized
loads shall be uniform i1n size and guantities to the greatest extent
possible. If the container is of a size which does not conform to any

of the pallet patterns specified in MIL-STD-147, the pallet pattern used
shall first be approved by the contracting officer.

5.3 Marking.

5.3.1 Levels A, and C In addition to any special or other
identaification marklnc required by the contract (see 6.2.1), each unit

pack, intermediate and exterior container and unitized load shall be
marked in accordance with MIL-STD-129.

5.3.2 mmercial. Commerc1al markings shall be in accordance with
the requirements ©f AS

J

5.4 Genera

IP-'

5.4.1 EXxterior containers. Exterior containers (see 5.2.1, 5.2.2,
§5.2.3, and 5.2.4) shall be of minimum tare and cube consistent with the

protection required and shall contain equal quantities of identical
stock numbered items to the greatest extent practicable.

5.4.2 Packaging Inspection. The inspection of these packaging

requirements shall be in accordance with 4.5.

6. NOTES

6.1 Iptepded use. The bolts covered by this specification are
intended for use in the manufacture of aircraft and aircraft

accessnries
acgcessoraie
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6.1.1 Noncorrosion resistant steel conforming to MIL-S-6050 and
AMS6300 may not be suitable for bolts larger than 1/2 inch in diameter

6.2 Ordering Data.

6.2.1 1 nr m . Acquisition documents should

specify the following:
a. Title, Number, and date of this specification

»+ mumher Af the halt Aaciread (+tuyuma matraria
Irt € CI TN€ D0.AT GEe51XEC (TYPE, matctella

d. Selection of applicable levels of preservation, packaging,
marking and commercial/industrial (see 5.1, 5.2 and 5.3).
e. When palletized loads are reguired (see 5.2.4).

[ea}
w
ox
-t
-
[

Bolt, Eye

Bolt, Clevis

Bolt, Noncorrosion-resistant steel
Bolt, Corrosion resistant steel
Bolt, Aluminum Alloy

6.4 Changes from previous issues. The margins ©of thas
specification are marked with an (*) to indicate where changes
(additions, modifications, corrections) from the previous issue were

made. This was done as a convenience only and the Government assumes no
liability whatsoever for any inaccuracies in these notations. Bidders
and contractors are cautioned to evaluate the requirements of thas
document based on the entire content irrespective of the marginal

* - - = Vel Tars~Arme *- -~
notations anag relationsnip to tne previdus l1ssues

Custodians: Preparing activity:
Army - AR DLA - IS
Navy - AS
Air Force - 99

Review activities: (Project 5306-1786)
Army AV, MI
Axrr Force - 82
Navy - OS
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