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(See 6.9 and 6.12)

DETAI L SPECI FI CATI ON

STUDS, BOLTS, SCREWS AND NUTS FOR APPLI CATI ONS WHERE A HI GH DEGREE OF
RELI ABI LI TY | S REQUI RED; GENERAL SPECI FI CATI ON FOR

This specification is approved for use by all Departnments and Agencies of the
Depart ment of Defense.

1 SCOPE

1.1 Scope. This specification covers standard studs, hex cap screws,
and heavy hex bolts in nominal standard diameters of % inch to 4 inches, nuts
in nominal standard diameters of % inch to 3 inches, and socket head cap
screws in nominal standard diameters of % inch to 1% inches for submarine
(safety a?d other applications where a high degree of reliability is required
see 6.1).

1.2 Classification . The configurations, types, styles, material grades
and conditions of fasteners are as listed below. Non-standard fasteners may be
ordered using a drawing with the dimensional and material requirements of the
fastener and tested to the requirements of this specification (see 6.2).

1.2.1 Configurations, types and styles

Studs
Type | - Full body
Type Il - Reduced body
Type Il - Constant strength body
Type IV - Continuous thread (bolt-stud)

Type lll studs styles

Style Stud end thread Nut end thread
a Class 5 Class 3A
b Class 5 Class 2A
c Class 3A Class 3A
d Class 3A Class 2A

Beneficial comrents (recommendations, additions, deletions) and any
pertinent data which may be of use in inmproving this docunent shoul d be
addressed to: Conmander, Naval Sea Systens Conmand, SEA 05Q 2531
Jefferson Davis Hwy, Arlington, VA 22242-5160, by using the

St andar di zati on Docunent | nprovenent Proposal (DD Form 1426) appearing at
the end of this docunment or by letter.

AVBC N A FSC 53GP
DI STRI BUTI ON STATEMENT A: Approved for public release; distribution unlimted.
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Bolts

Type |l — Heavy hex
Type lll - Heavy hex structural
Screws

Typel - Hexcap

Type Il - Socket head cap
Nuts

Typel - Hex

Type Il - Hexjam

Type Ill - Heavy hex
Type IV - Heavy hex jam
TypeV - Hexslotted

1.2.2 Material grades and conditions . The following military grades and
conditions are covered in this specification;

ALLOY TYPE MATERIAL Grade CONDITION
Alloy Steel B7 Hardened and Tempered
B16 Hardened and Tempered
A574 Hardened and Tempered
2H Hardened and Tempered
4 Hardened and Tempered
5 Hardened and Tempered
7 Hardened and Tempered
8 Hardened and Tempered
4340 Hardened and Tempered
Aluminum 2024 Solution Treated and Naturally Aged
6061 Solution Treated and Atrtificially Aged
7075 Solution Treated and Stabilized
Carbon Steel 2 As Formed or Stress Relieved
Copper Alloy 462 As Formed or Stress Relieved
464 As Formed or Stress Relieved
482 As Formed or Stress Relieved
510 As Formed or Stress Relieved
544 As Formed or Stress Relieved
632 Quenched and Tempered
655 As Formed or Stress Relieved
661 As Formed or Stress Relieved
670 As Formed or Stress Relieved
675 As Formed or Stress Relieved
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ALLOY TYPE MATERI AL G ade CONDI T1 ON
Cor r osi on 304 Sol uti on Anneal ed(A)
Resi stant Steel 304 Sol ution Anneal ed & Col d Wor ked( CW
305 Sol uti on Anneal ed(A)
305 Sol uti on Anneal ed & Col d Wr ked(CW
316 Sol uti on Anneal ed(A)
316 Sol uti on Anneal ed & Col d Wr ked(CW
321 Sol uti on Anneal ed(A)
321 Sol uti on Anneal ed & Col d Wor ked(CW
347 Sol uti on Anneal ed( A)
347 Sol uti on Anneal ed & Col d Wor ked(CW
384 Sol uti on Anneal ed(A)
384 Sol uti on Anneal ed & Col d Wor ked(CW
410 Quenched and Tenpered (H)
410 Quenched and Tenpered (1)
410 Quenched and Tenpered (T)
416 Quenched and Tenpered (H)
416Se Quenched and Tenpered (H)
416 Quenched and Tenpered (1)
416Se Quenched and Tenpered (1)
416 Quenched and Tenpered (T)
416Se Quenched and Tenpered (T)
431 Quenched and Tenpered (H)
431 Quenched and Tenpered (1)
431 Quenched and Tenpered (T)
630 Anneal ed & Age Har dened
Ni ckel Al'l oy 400 As Forned or Stress Relieved
405 As Fornmed or Stress Relieved
500 Sol uti on Anneal ed & Age Hardened
625 Anneal ed
Ti tani um T7 Anneal ed
1.2.3 Coatings for steel fasteners
Types of Coatings
A - lon Vapor Deposited Al um num
P - Phosphate
ZM - Zinc mechanically deposited
ZE - Zinc el ectrodeposited
ZS - Zinc Silicate
2 APPLI CABLE DOCUMENTS
2.1 General. The docunents listed in this section are specified in

sections 3 and 4 of this specification. This section does not include
docunents cited in other sections of the specification or reconmended for

addi tional information or as examples. While every effort has been nade to
ensure the conpl eteness of this |list, docunment users are cautioned that they
nmust neet all specified requirenents of docunents cited in sections 3 and 4 of
this specification, whether or not they are |listed.

2.2 Governnent docunents.

2.2.1 Specifications and standards. The follow ng specifications and
standards forma part of this docunent to the extent specified herein. Unless
otherwi se specified, the issues of these docunents are those listed in the
i ssue of the Departnent of Defense |Index of Specifications and Standards
(DoDI SS) and supplenent thereto, cited in the solicitation (see 6.2).
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SPECI FI CATI ONS

FEDERAL
QQ N 281 - Nickel - Copper Alloy, Bar, Rod, Plate,
Sheet, Strip, Wre, Forgings, and
Structural and Special Shaped Secti ons.
QQ N 286 - Nickel - Copper- Al um num Al | oy, Wought (UNS
N05500) .
TT- C 490 - Cleaning Methods for Ferrous Surfaces and

Pretreatments for Organic Coatings.

DEPARTMENT OF DEFENSE

M L- F- 8961 - Fastener Elenment, Self-Locking, Externally
Thr eaded, 450°F and 1200°F.

M L- DTL- 18240 - Fastener Elenent, Self-Locking, Threaded
Fast ener, 250°F Maxi mum

DOD- PRF- 24648 - Primer Coating, Zinc Dust Pignented for
Exterior Steel Surfaces (Metric).

M L- DTL- 25027 — Nut, Self-Locking, 250 Degree F, 450 Degree
F, and 800 Degree F.

MIL-L-46010 - Lubricant, Solid Film, Heat Cured,
Corrosion Inhibiting.

MIL-H-81200 - Heat Treatment of Titanium and Titanium
Alloys.

MIL-PRF-81329 - Lubricant, Solid Film, Extreme Environment,
NATO Code No. S-1737.

MIL-DTL-83488 - Coating, Aluminum, High Purity.
STANDARDS

Department of Defense

MIL-STD-792 - Identification Marking Requirements for
Special Purpose Components.

MIL-STD-1684 - CONTROL OF HEAT TREATMENT.

(Unless otherwise indicated, copies of the above specifications and
standards are available from the Standardization Documents Order Desk,
700 Robbins Avenue, Bldg. 4D, Philadelphia, PA 19111-5094.)

2.2.2 Other Government documents, drawings, and publications . The
following other Government documents, drawings, and publications form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues are those cited in the solicitation.

PUBLICATIONS

NAVAL SEA SYSTEMS COMMAND (NAVSEA)

NAVSEA T9074-AS-GIB-010/271 - Requirements for Nondestructive
Testing Methods.

(Copies of the above publication are available from the Standardization
Documents Order Desk, 700 Robbins Avenue, Bldg. 4D, Philadelphia, PA
19111-5094.)
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2.3 Nongovernnment publications. The follow ng docunents forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents which are DOD adopted are those listed in the issue of
the DoDISS cited in the solicitation. Unless otherw se specified, the issues
of docunents not listed in the DoDI SS are the issues cited in the solicitation
(see 6.2).

AERCSPACE NMATERI AL SPECI FI CATI ONS ( AVB)

2488 - Titaniumand Titanium Al l oys, Anodic Treatnent.

2631 - Titaniumand Titanium Alloy Bar And Billet, Utrasonic
| nspecti on.

2750 - Pyronetry.

(Avail able fromthe Society of Autonotive Engi neers, 400 Comonweal t h
Drive, Warrendal e, PA 15096.)

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

Bl.1 - Screw Threads, Unified, (UN and UNR Thread Forn).
Bl.2 - Gages and Gaging for Unified Inch Screw Threads.
Bl. 3M - Screw Thread Gagi ng Systens for Di nensional

Acceptability- Inch and Metric Screw Threads (UN, UNR
UNJ, Mand M).

Bl. 12 - Thread Class 5 Interference - Fit.

B18.2.1 - Bolts and Screws Inch Series, Square and Hex (with
Addenda) .

B18.2.2 - Nut, Hex and Square (Inch Series).

B18.2.6 - Fasteners for Use in Structural Applications.

B18. 3 - Screws Set (lnch Series) Socket Cap, Shoul der and.

(Application for copies should be addressed to the American Society of
Mechani cal Engi neers, 345 East 47th Street, New York, NY 10017 or the Anerican
National Standards Institute, 1430 Broadway, New York, NY 10018.)

AMERI CAN SOCI ETY for TESTI NG AND MATERI ALS (ASTM

A 193 - Standard Specification for Alloy-Steel and Stainless
Steel Bolting Materials for Hi gh-Tenperature Service.
(DOD adopt ed)

A 194 - Standard Specification for Nuts, Carbon and All oy
Steel for Bolts for H gh-Pressure or Hi gh-Tenperature
Service or Both. (DOD adopted)

A 276 - Standard Specification for Steel Bars and Shapes,
St ai nl ess.

A 307 - Standard Specification for Carbon steel Bolts and
Studs, 60,000 PSI Tensile Strength.

A 342 - Test Methods for Perneability of Materials, Feebly
Magneti c.
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Specification for Bolts, Studs, and Other Externally
Thr eaded Fasteners, Quenched and Tenpered Al l oy Steel.

St andard Recommended Practi

ce for C eaning and

Descal ing Stainless Steel Parts, Equipment and

Systens. (DOD adopt ed)

Specification for Quenched
and St uds.

St andard Specification for
Screws.

St andard Specification for
Shapes.

Rod, Manganese Bronze, Bar,
Rod, Phosphor Bronze, Bar,

St andard Specification for
Bar, and Shapes.

St andard Specification for
and Billets.

St andard Specification for
Chr omi um Mol ybdenum Col unbi

and Tenpered Steel Bolts

Al l oy Steel Socket Head Cap

Naval Brass Rod, Bar, and

and Shapes
and Shapes

Copper - Al um num Bronze Rod,

Ti tani um and Ti t ani um Bar

Rod and Bar, N ckel -
um Al |l oy (UNS NO6625) .

Standard Met hod for Measurenent of Metal and Oxide
Coating Thi ckness by M croscopi cal Exam nation of a
Cross Section. (DOD adopted)

St andard Test Met hod for Measurenent of Thi ckness of
Metal lic Coatings by the Coul ometric Method.

Standard Test Method for Measurement of Coating
Thi ckness by X-Ray Spectronetry.

St andard Specification for
Al um num (DOD adopt ed)

Standard Practice for Heat
Al | oys.

Standard Specification for
of Zinc on Iron and Steel.

St andard Specification for
Mechani cal |y Deposited on |

Anodi ¢ Oxi de Coatings on

Treat nent of Al um num

El ectrodeposited Coati ngs
(DOD adopt ed)

Coati ngs of Zinc
ron and Steel.

St andard Hardness Conversion Tables for Mtals.

St andard Specification for
Use.

St andard Specification for

Nonf errous Nuts for General

Nonferrous Bolts, Hex Cap

Screws and Studs for General Use.
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F 593 - Standard Specification for Stainless Steel Bolts, Hex
Cap Screws and Studs. (DOD adopt ed)

F 594 - Standard Specification for Stainless Steel Nuts. (DCOD
adopt ed)

F 606 - Standard Method for Conducting Tests to Determine the

Mechani cal Properties of Externally and Internally
Thr eaded Fasteners, Washers and Rivets.

F 788 - Specification for Surface Discontinuities of Bolts,
Screws and Studs, Inch and Metric Series.

F 812 - Specification for Surface Discontinuities of Nuts,
Inch and Metric Series.

F 837 - Standard Specification for Stainless Steel Socket Head
Cap Screws.

(Application for copies should be addressed to the American Society
for Testing and Materials, 100 Bar Harbor Drive, West Conshohocken, PA
19428- 2959.)

SCOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

J121 - Decarburization in Hardened and Tenpered Threaded
Fasteners, SAE Recommrended Practice.

J122 - Surface Discontinuities on Nuts, SAE Recommended
Practi ce.
J123 - Surface Discontinuities on Bolts, Screws and Studs in

Fati gue Applications, SAE Recomended Practi ce.

J429 - Mechanical and Material Requirements for Externally
Thr eaded Fasteners, SAE Standard.

J995 - Mechanical and Material Requirenments for Steel Nuts,
SAE St andard.

(Application for copies should be addressed to the Society of Autonotive
Engi neers, 400 Commonweal th Drive, Warrendal e, PA 15096.)

AERCSPACE | NDUSTRI ES ASSOCI ATI ON OF AMERI CA (Al A- NAS)
NASM 1312 - Fastener Test Met hods

(Avail abl e from Aerospace Industries Association of Anerica, 1250 | St.
NW Suite 1100, Washi ngton, DC 20005)

(Non- Gover nnent standards and other publications are nornmally avail abl e
fromthe organi zations that prepare or distribute the docunents. These
docunments al so nay be available in or through libraries or other
i nformati onal services.)

2.4 Oder of precedence. In the event of a conflict between the text
of this docunent and the references cited herein, the text of this docunent
t akes precedence. Nothing in this docunent, however, supersede applicable
|l aws and regul ations unless a specific exenption has been obtai ned.
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3 REQUI REMENTS

3.1 General requirenents. Fasteners shall neet the requirenents of the
applicable commercial standard cited in table | as nodified herein.

3.2 Manufacturing process. Fasteners nay be produced by any
manuf acturing process permtted by the specifications and standards cited in
table | using any rod, bar or wire capable of neeting the requirenents of
this specification, including the material and fastener specifications cited
in table |, except as specified bel ow

3.2.1 Gade 410, 416, 416Se, and 431 externally-threaded fasteners.
Wien al uminumis used in the production of grade 410, 416, 416Se, and 431
fasteners, the maxi mum residual alum numcontent shall be 0.05 percent.
Grade 410, 416, 416Se, and 431 fasteners in condition | shall have a maxi mum
sul fur content of 0.010 percent and a maxi mum phosphorus content of 0.020
percent.

3.2.2 GGade 625 fasteners. The netal used in the production of the
bar, rod, or wire used to nmake grade 625 fasteners shall be refined using the
el ectroslag renelting process (ESR) or the vacuumarc renelting process
(VAR).

3.2.3 Titanium Alloys. The netal used in the production of the bar,
rod, or wire used to make grade T7 fasteners shall be produced by nultiple
mel ting using consunabl e el ectrode practice. The last nelting cycle shall be
under vacuum Barstock used to make titaniumfasteners shall be ultrasonic
i nspected in accordance with AMS 2631. Barstock 2% inches or smaller shall
meet the requirements of acceptance class Al and barstock over 2% inches
shall meet the requirements of acceptance class A.

3.3 Heat treatment . Unless otherwise approved (see 6.2), heat
treatments shall be controlled in accordance with AMS 2750 or MIL-STD-1684.
Fasteners shall be heat treated in accordance with the applicable
commercial specification listed in table | and as specified below:

3.3.1 Martensitic stainless steel bolts, hex cap screws, and studs
When condition | is specified, the martensitic alloys 410, 416, 416Se, and
431 shall be hardened and tempered by heating to 1725 + 25°F sufficient for
austenitization, held for at least ¥2 hour, rapid air- or oil- quenched,
reheated to 1125°F minimum, for at least 1 hour, and air cooled, to provide
the specified properties.

3.3.2 Martensitic stainless steel socket head cap screws . When
condition | is specified, the martensitic alloys 410, 416, 416Se, and 431
shall be hardened and tempered by heating to 1725 + 25°F, held for at least
% hour until the alloy is austenitized, rapid air- or oil- quenched,
reheated to 1125°F minimum, for at least 1 hour, and air cooled, to provide
the specified properties. When condition H is specified, the martensitic
alloys 410, 416, 416Se, and 431 shall be hardened and tempered by heating
to 1725 £ 50°F, held for at least 1 hour until the alloy is austenitized,
rapid air- or oil- quenched, reheated to 1050°F minimum, for at least 1
hour, and air cooled, to provide the specified properties. When condition
HT is specified, the martensitic alloys 410, 416, 416Se, and 431 shall be
hardened and tempered by heating to 1725 + 50°F, held for at least 1 hour
until the alloy is austenitized, rapid air- or oil- quenched, reheated to
525°F minimum, for at least 1 hour, and air cooled, to provide the
specified properties.

3.3.3 Externally threaded martensitic stainless steel fasteners
Externally threaded martensitic stainless steel fasteners produced by hot
heading shall be quenched and tempered after heading.
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3.3.4 Grade 500 (Nickel-Copper-Al unm nun) externally-threaded
fasteners. Gade 500 material that has been headed or threaded shall not
be age hardened unless it has been solution anneal ed subsequent to the
headi ng and threadi ng operations. Threads fornmed after the final age
har deni ng heat treatnment shall be cut or ground only.

3.3.5 Gade 632 fasteners. Grade 632 fasteners produced by hot
headi ng shall be heat treated in accordance with ASTM B 150 after the hot
headi ng operation

3.3.6 Aluminum alloys. Al unmnum alloys shall be heat treated in
accordance with ASTM B 597.

3.3.7 Titaniumalloys. Barstock used to produce titaniumall oy
fasteners shall be given a recrystallization anneal in accordance with

3.3.8 ML-H81200.

3.4 Mechani cal properties. Studs, bolts, screws and nuts shall conform
to the nechanical property requirenents in tables Il, table Ill and table IV.

3.4.1 Wedge tensile tests. Headed fasteners shall support a |oad
prior to fracture not less than the mninmumtensile strength specified in
intables Il and IIl for the applicable size, grade and thread series.
Socket head cap screws, threaded within one dianmeter of the underside of
the head, may be accepted if the fracture causing failure originates in the
threaded area even if the fracture extends into the fillet or head before
separati on.

3.5 Decarburization. The threaded portion of carbon and alloy stee
studs, bolts and screws shall neet the requirenents of SAE J121, class B

3.6 Protective coating or treatnent.

3.6.1 Carbon and alloy steels. Wen a protective coating is specified
(see 6.2), carbon and alloy steel fasteners shall be coated using any one of
the foll ow ng nethods:

Phosphate type:
Phosphate coated: TT-C-490, type |
Metallic type coatings:
| on vapor deposited al um num coating:
M L- DTL- 83488, type I
El ectrodeposited zinc coating: ASTMB 633, type |1
Mechani cal |y deposited zinc coating: ASTM B 695, type I1I.
Primer:
Hi gh zinc silicate:
DOD- PRF- 24648, type 1, class 1, conposition B

3.6.1.1 Grades 8, 4340 and A574. G ades 8, 4340 and A574 fasteners
shal | not be coated with anodic zinc, metallic alumnum zinc containing
prinmer, or any other anodic coating, including all coatings in 3.6.1.

3.6.2 Cass 3A and class 5 externally-threaded fasteners. Unless
ot herwi se specified (see 6.2), externally-threaded fasteners with class 3A
and class 5 threads shall not be coated.

3.6.3 Protective coating thickness. Unless otherw se specified
(see 6.2), the thickness of coatings in the threaded areas of externally-
threaded fasteners with class 2A threads shall be as specified in table V.
The m numi m coating thickness outside the threaded area shall be the sanme as
the m ni mum thickness for the threaded area. There is no maxi numthi ckness
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for coatings outside the threaded area. Wen a coating is specified for
internally-threaded fasteners or externally threaded fasteners with class 3A
or class 5 threads, the m nimumthickness in the threaded area shall be as
specified (see 6.2).

3.6.4 Corrosion-resistant steels. Corrosion-resistant steel fasteners
shal | be descal ed, cleaned and passivated in accordance with ASTM A 380.

3.6.5 Alumi num alloys. Alum num alloy fasteners shall be supplied
anodi zed in accordance with ASTM B 580, type D, unless i mersion zinc
flake/ chromat e di spersion coatingis specified (see 6.2).

3.6.6 Titaniumalloys. Externally threaded titaniumalloy fasteners
shal | be finished by anodi zing in accordance with AMS 2488. Unl ess an
inorganic coating is specified (see 6.2), a solid filmlubricant to

3.6.7 ML-L-46010 shall be applied. Wen an inorganic coating is
specified, a solid filmlubricant to

3.6.8 ML-PRF-81329 shall be applied. The AMS 2488 anodi zi ng procedure
shall be nodified as follows:
a) The anodi zi ng bath need not be al kal i ne.
b) The final anodize coating shall be nonconducti ve.

c) The final anodize coating shall not cause any neasurabl e
di mensi onal change usi ng standard fastener neasuring
equi pnent .

d) Coating thickness shall be verified by weight change and shal
not be less than 400 mlligrams per square foot.

e) Confirmatory preproduction tests of AMS 2488 are not required.

3.7 Hydrogen enbrittlenent relief. Externally-threaded fasteners of
grades 410, 416, 416Se and 431 in the | and H conditions and grades 8, 4340,
A574 and 630 in the final heat treated condition, which are electroplated or
exposed to pickling acids or any other process that may introduce hydrogen
shal | be given hydrogen enbrittlenent relief in accordance with ASTM B 633.

3.8 Magnetic perneability. For the annealed condition of 300 series
austenitic corrosion-resistant steels, the relative magnetic pernmeability
shal | be determ ned and shall not exceed 2.0 (air = 1.0).

3.9 D nensions.

3.9.1 Threads. Unless otherw se specified, threads shall be in
accordance with the applicable comrercial specification cited in table | and
as nodified herein (see 6.2). Wen specified (see 6.2), threads shall be
rolled and shall not be cut or ground. External threads with rounded roots,
identified as UNR in ASME Bl.1, may be used in place of the UN series. Wen
no coating will be applied, class 3A threads in accordance with ASME Bl1.1 may
be used in place of class 2A threads (see 3.6.13). Thread di nmensi ons of
fasteners, with a specified mninmumcoating thickness (see 6.2), shall be
nodi fied in accordance with the requirenents of 3.9.7.

3.9.1.1 Thread series on bolts, screws and nuts. Unless otherw se
specified (see 6.2) the thread series shall be coarse for sizes 1 inch and
| ess and constant 8 thread for sizes over 1 inch

3.9.1.2 Threads series on studs. The threads on the stud end of type
I1l fasteners (constant strength body) shall be class 5 (5HF or 5 CSF/ONF) in
accordance with ASME B1.12 or class 3A in accordance with ASME Bl.1 as

10
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specified in 6.2. Unless otherwi se specified (see 6.2) the thread series for
class 2A and 3A threads shall be coarse for sizes 1 inch and | ess and
constant 8 thread for sizes over 1 inch.

3.9.2 Studs.

3.9.2.1 Type |, Il and 11l body dianeter and thread | ength di nmensions.
Type |, Il and 111 body dianeter and thread | ength di nensions shall be as
shown in table VI and table VII(see 6.2). The body dianeters of type I, 11,
and Il studs are defined as foll ows:

a) Full body. The body dianeter (A) is not |less than the mni num
maj or di ameter of the thread of the nut end, nor nore than the
nom nal (basic) size plus 0.020 inch.

b) Reduced body. The body dianmeter (A) is not |less than the
m ni mum pitch di ameter, nor nore than the maxi mnum maj or
di aneter of the nut and thread.

c) Constant strength body.

(1) Cut or ground threads. The body dianmeter (A) is not
|l ess than the stress area diameter nor nore than the
stress area dianeter plus the pitch dianmeter
tolerance for the class fit of the nut end thread.

(2) Rolled threads. The body dianeter (A) is the sane
di ameter as the blank before thread rolling. This
bl ank di ameter shall fall within the body dianeter
di nensi ons shown in table VI.

3.9.2.2 Type IV dianeter and length. Dianmeter, |ength, and end
configuration of continuous-thread studs shall be as specified (see 6.2).

3.9.2.3 Straightness. Wen rolled on a flat surface, the clearance as
measured by a feeler gauge shall not exceed the value BT/5D, where B is the
nomi nal length, D the nom nal diameter, and T is the pitch dianmeter tolerance
of the nut end thread.

3.9.2.4 Length tolerance. Length tolerance for studs shall be as
fol |l ows:

Tol erance for nom nal stud di aneter

Fast ener | ength (B) Yato 1, l.to% 1,10 1% Over 1¥4

Up to 6 inches + 1., E 1, +Y,

Over 6 inches = 7, +7, 1Y
3.9.3 Bolts . Dimensions of type Il bolts shall conform to ASME

B18.2.1. Dimensions of type Ill bolts shall conform to ASME B18.2.6. Unless
otherwise specified, see 6.2, the bearing surface shall be either washer
faced or chamfered.

3.9.4 Hex cap screws . Dimensions of type | hex cap screws in nominal
diameters of ¥4 through 3 inches shall conform to ASME B18.2.1. Dimensions of
type | hex cap screws in nominal diameter of 3% through 4 inches shall be as
shown in table VIII.

3.9.5 Socket head cap screws . Dimensions of hexagon socket head cap
screws shall conform to ASME B18.3.

3.9.6 Nuts___. Dimensions of nuts shall conform to ASME B18.2.2. Unless
otherwise specified (see 6.2), the bearing surface shall be either washer
faced or chamfered. Dimensions of type | hex nuts (large diameter) and type
Il hex jam nuts (large diameter) in nominal diameters of 1 1, through 3 inches

11
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shall be as shown in table I X Dinensions of type V hex slotted nuts (large
diameter) in nonminal dianeters of 17, through 3 inches shall be as shown in
table X

3.9.7 D nensions of Coated Fasteners.

3.9.7.1 Externally-threaded fasteners. For fasteners with coated
external threads, class 2A mnimum dianeters shall apply before coating and
3A maxi num di aneters shall apply after coating.

3.9.7.2 Externally-threaded fasteners. Threaded fasteners that are to
be coated to a specified mninmum coating thickness (see 6.2), shall be nade
smal l er to acconmopdate the coating.

a) The nmaxi mum pitch dianmeter shall be decreased by six tinmes the
coating thickness.

b) The m ni mum pitch di anmeter shall be decreased by four tines
the coating thickness.

c) The maxi mum maj or di aneter shall be decreased by three tines
the coating thickness.

d) The m nimum maj or di aneter shall be decreased by two tinmes the
coating thickness.

3.9.7.3 Internally-threaded fasteners. Internally-threaded fasteners
that are to be coated to a specified mninmum coating thickness (see 6.2),
shal |l be made thinner to accommpdate the coating.

a) The ninimum pitch dianmeter shall be increased by six tinmes the
m ni mum coati ng thi ckness.

b) The maxi mum pitch di ameter shall be increased by four tines
the m ni mum coating thickness.

c) The mnimum m nor dianeter shall be increased by three tines
the m ni num coati ng thickness.

d) The nmaxi mum mi nor di ameter shall be increased by two tinmes the
m ni mum coati ng thickness.

3.10 Self-locking elenments. Wen specified (see 6.2), externally-
t hreaded fasteners shall contain self-locking elenents in accordance with
M L- F-8961 or

3.11 ML-DTL-18240. Wen specified (see 6.2), internally-threaded
fasteners shall contain self-locking elenments in accordance with

3.12 M L-DTL-25027.

3.13 ldentification marking. Unless otherw se specified (see 6.2),
fasteners shall be marked in accordance with table | and the follow ng
requirenents.

3.13.1 Markings. The fastener shall be marked with the materi al
synbol, the manufacturer’s synbol, and the | ot nunber. For fasteners |ess
than % inch, if all the marking on the item can not be applied due to space
limitations, the marking shall be applied using the following order of
precedence: material symbol, manufacturer's symbol, lot number. The material
symbol is mandatory for all fasteners. Marking not included on small
fasteners shall be placed on the container. Markings shall be permanent as
defined in MIL-STD-792, clearly visible and remain clearly visible after the
application of any required coatings (see 3.6.1). Markings on fasteners that
are to be coated shall have a minimum depth of 4 mils.

3.13.2 Location . Marking shall be applied to the top surface of the
head of bolts, hex cap screws and socket head cap screws, the nut end of
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studs, and the top face of nuts. Studs with the sane thread configuration on
both ends nay be marked on either end.

3.13.3 Marking after final heat treatnment. Markings applied after the
final heat treatnment shall be applied in accordance with nethod I, Il 111, V,
VIII or I X of ML-STD 792, except grades 410, 416 and 431 in the H condition
and grades 8, 630, A574, and 4340 shall be marked by nethod 11

3.14 Part identification. The part identification number (PIN) format
is shown in appendix A and shall be used to obtain new National Stock Nunbers
(NSN' s) as needed unless existing PIN formats (for exanple, from NAVSEA or
shi pbui I der drawi ngs) can be used. The PIN shall also be marked on the
packages for all fasteners neeting the requirenents of this specifications.

3. 15 Wrkmanshi p. Fasteners shall be uniformin quality and condition
and shall be free fromrust, scale, seans, bursts, voids, nicks, gouges and
burrs, to the extent required by the applicable inspection standards (see
4.3.2.1).

4 VERI FI CATI ON

4.1 Confornance inspections. Conformance inspection shall include the
exanmi nations of 4.3 and the tests of 4.4.

4.2 Sanpling.

4.2.1 Lot definition. A lot of fasteners shall consist of fasteners
made from one heat of material that are of the sane type, style, nomna
size, thread series and have the sane coating. Al fasteners in a ot nust
be fabricated and heat treated in the sane batch or by a continuous process
under the sanme conditions as to tine and tenperature, and offered for
i nspection at one tine. Fasteners of differing length that neet the above
definition are permtted to be grouped into one |ot.

4.2.2 Sanpling for conformance inspection. Sanpling shall be as shown
in table XI. Fasteners selected for examination or testing shall be randomy
selected fromthe I ot shipped, in the quanitites identified in table Xl

4.3 Exam nati ons.

4.3.1 Visual. Fasteners shall be visually inspected for correct
configuration (see 1.2.1), presence of a self-locking el enent (see 3.11),
presence of a coating (see 3.6), identification nmarking (see 3.13), and
wor kmanship to 3.15 (see 6.2 and 6.3). Fasteners may be examni ned during
production as part of a statistical process control programas long as the
property measured is not changed by any subsequent operation. Wong
configuration, missing or unordered coatings, and inproper worknmanship or
mar ki ng shall be cause for rejection of the lot. Unless otherw se specified,
lots failing the visual exam nation may not be resubmtted for acceptance
(see 6.2 and 6.7).

4.3.2 lInspection for defects. Nuts shall be inspected in accordance
with SAE J122 or ASTM F 812 and bolts, screws and studs shall be inspected in
accordance with SAE J123 or ASTM F 788, including suppl ementary requirenent
S1, unless an alternate nethod is specified (see 6.2 and 6.3). Head and
socket discontinuities on cylindrical socket head cap screws shall be
eval uated in accordance with ASTM A 574. Bolts, screws and studs, that have
previ ously passed this inspection for defects, and are subsequently altered
by reducing their length do need not be re-inspected for defects provided
traceability to the original inspection results is nmaintained, no other
di mensions are altered, the fastener has not been coated, the fastener is not
heated to a tenperature high enough to change its strength or mcrostructure,
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and a random sanpl e of fasteners selected in accordance with 4.2.2. are
exam ned in accordance with SAE J123 or ASTM F 788 for defects within one
di aneter of the cut.

4.3.2.1 Nondestructive inspection. Fasteners selected for inspection
in accordance with SAE J122, SAE J123, ASTM F 788, ASTM F 812, or ASTM A 574
shal | be inspected by wet magnetic particle or liquid penetrant nethods in
accordance with NAVSEA T9074- AS-d B-010/271. Nuts made from grade 400, 405,
and 500 materials do not require liquid penetrant inspection unless required
by 4.3.3. Unless otherw se specified, acceptance criteria shall be as
required in SAE J122, SAE J123, ASTM F 788, ASTM F 812, or ASTM A 574
(see 6.2 and 6. 3).

4.3.2.2 Deternmination of defect depth. Defects in fasteners that
requi re nmeasurenent to determ ne acceptability shall be nmeasured by one of
the follow ng nethods: (a) nmacroscopi c exam nation at not |ess than 25X, (b)
m cronet er neasurenent before and after defect renoval or (c) mcroscopic
exanm nation of sections cut through the defects. A mininmumof ten percent of
the fasteners with seans shall be tested for depth determ nation.

4.3.3 Additional nondestructive testing of fasteners. Wen specified
(see 6.2), fasteners shall be inspected by wet magnetic particle or liquid
penetrant nethods in accordance wth NAVSEA T9074- AS-d B-010/ 271 (see 6.2 and
6.3). Acceptance criteria and sanpling shall be as specified (see 6.2).
Wien required, this inspection is to be done in addition to the inspections
required by 4. 3.2.

4.4 Dinensional. Table XV specifies the features to be dinensionally
i nspected (see 6.2 and 6.3). Acceptability of UN and UNR screw t hreads shall
be determ ned based upon system 22S, ASME Bl.3M with the addition of control
on the roundness of the pitch cylinder. Screw thread gages and gagi ng shall
be in accordance with ASME Bl.2 and capabl e of inspecting any out-of-round
condition that affects fastener assenbly and function.

4.5 Test nethods.

4.5.1 Chenical analysis. Chemical analysis shall be perforned as
specified in the applicable comercial specification listed in table I.
(see 6.2 and 6. 3).

4.5.2 Mechani cal property tests. The tests marked as required in

table X Il shall be performed on full sized fasteners using sanpling per
4.2.2. The nmechanical tests perforned shall neet the requirenents of
table I'l, table Ill, and table IV (see 6.2 and 6.3). Unless otherw se

speci fied, all mechanical tests shall be done after the final heat treatnent
(see 6.2). Unless otherw se specified, retesting is not allowed (see 6.2 and
6.6). Axial tensile strength, wedge tensile, and proof load tests are
considered to be destructive tests. Subsequent to destructive testing,
sanpl e fasteners shall not be reworked nor offered for acceptance.

4.5.2.1 Testing of short externally-threaded fasteners. Production
fasteners that have insufficient overall length or thread length to be tested
in accordance with ASTM F 606 shall be eval uated using test fasteners that
are at the minimum length requiring testing or up to ¥s inch longer. The test
fasteners shall be made from the same heat of rod, bar, or wire as the
production fasteners; have the same type, style, and diameter as the
production fasteners; and shall be processed and heat treated with the
production fasteners.

4.5.2.2 Testing of fasteners with reduced length . Fasteners that have
passed all of the mechanical property tests of this specification may be
reduced in length without repeating the mechanical property tests provided
traceability to original lot and testing is maintained, the fasteners are not
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heated to a tenperature high enough to change their strength or
m crostructure, and no other dinensions are altered.

4.5.2.3 Wedge tensile testing of bolts and screws. Wdge tensile tests
on headed fasteners shall be done in accordance with ASTM F 606. Bolts and
screws that require a calculated test |oad greater than 150,000 pounds shal
be tested on a machine with a test load limt of 150,000 pounds or greater
and shall not fail at a load less than the calculated test load or the limt
of the test machine, whichever is |esser. Fasteners nmay be tested with wedge
angl es greater than those specified. Because their head configuration wll
not permt wedge tensile testing, socket flat countersunk cap screws are
exenpt from wedge tensile testing.

4.5.2.3.1 Wdge angles for socket head cap screws. Wdge angles for
socket head cap screws, other than titanium shall be in accordance with ASTM
A 574. Wedge angles for titanium socket head cap screws shall be 6° for
fasteners under % inch in diameter and 4° for fasteners % inch or larger in
diameter. Fasteners may be tested with wedge angles greater than those
specified.

4.5.2.4 Proof load and axial tensile tests for bolts, screws and studs
Full sized axially tensile tests shall be done in accordance with ASTM F 606.
Proof load tests on bolts, screws, and studs shall be done using method 1 in
accordance with ASTM F 606. Full sized yield strength tests shall be done
using method 2 or 2A in accordance with ASTM F 606. Studs selected in
accordance with 4.2.2 shall be axial tensile tested in accordance with ASTM
F 606. Full sized axial tensile tests on fully threaded rod that is too long
shall be done on a cut specimen. Fasteners that can not be tested full size
shall be tested using test specimens machined from the fastener in accordance
with ASTM F 606.

4.5.2.5 Proof load test for nuts . Proof load tests on nuts shall be
performed in accordance with ASTM F 606.

4.5.2.5.1 Nuts with required proof loads over 120,000 pounds . Hardness
tests may not be substituted for proof tests on nuts that require a proof
load of over 120,000 pounds.

4.5.2.6 Hardness . Hardness tests shall be performed in accordance with
ASTM F 606. All copper, aluminum titanium, and grade 400 fasteners and
grades 304, 305, 316, 321, 347, and 384 cold worked bolts,cold worked screws,
cold worked studs, and socket head cap screws do not require hardness
testing. Externally-threaded fasteners with hardness values below the
minimum requirement may be accepted provided they pass all of the other
required tests. Nuts with hardness values below the minimum requirement may
be accepted provided they pass all of the other required tests. Hardness
conversion of steels in accordance with ASTM E 140 is permitted.

4.5.2.7 Alternate mechanical testing . Mechanical test results on the
rod, bar, or wire used to produce the fasteners, may be substituted for proof
stress, yield strength and axial tensile tests of externally-threaded
fasteners provided all of the following conditions and tests are met:

a) The tests were done on the same lot of rod, bar or wire used
to produce the fasteners.

b) The fasteners were fabricated solely by machining without
further heat treatment or cold work.

¢) When quenched and tempered or solution annealed and aged rod,
bar or wire is used to produce studs, bolts or screws ¥z inch
in diameter or less, its nominal diameter may be no more than
four times the nominal diameter of the stud, bolt or screw.

15



Downloaded from http://www.everyspec.com

M L- DTL-1222]

d) When quenched and tenpered or solution anneal ed and aged rod,
bar or wire is used to produce studs, bolts or screwsover%”’
in diameter, its nominal diameter may be no more than twice
the nominal diameter of the bolt or screw.

e) Headed fasteners are wedge tensile tested in accordance with
4.5.2.3 and meet the requirements of 3.4. Studs are axial
tensile tested in accordance with 4.5.2.4 and meet the
requirements of 3.4.

4.5.3 Decarburization . Decarburization examination shall be made in
accordance with SAE J121, class B (see 6.2 and 6.3). All decarburization
examinations shall be performed after the final heat treatment. Heading
fasteners, without heating the threaded area, is not, for the purposes of
decarburization examination, a heat treatment. Decarburization examination
may be done on the fastener or the rod, bar or wire used to manufacture the
fastener. Bar, rod or wire, decarburized to a greater extent than permitted
by SAE J121, class B, may be used, without retesting, provided the depth of
total decarburization is removed during a subsequent machining operation.
Headed fasteners machined from heat-treated bar shall not require a
decarburization test.

4.5.4 Magnetic permeability . Determination of magnetic permeability
shall be conducted in accordance with ASTM A 342, method 3 to meet the
requirements of 3.8.

4.5.5 Protective coating thickness . Protective coating thickness may
be determined by one of the following methods: microscopic to ASTM B 487,
coulometric method to ASTM B 504 or x-ray spectrometry to ASTM B 568. No
less than two measurements shall be made on each sample to determine
compliance with 3.6.3. The method used shall produce results that are
precise within 0.4 mils or 10 percent of the specified coating thickness,
whichever is greater. Failure of the coating thickness to meet the minimum
coating thickness requirements shall be cause for rejection.

4.5.6 Hydrogen embrittlement relief . When hydrogen embrittlement
relief is required by 3.7, a stress durability test shall be performed in
accordance with NASM-1312, method 5. The test duration shall not be less
than 48 hours. A wedge in accordance with 4.5.2.3 shall be used under the
heads of bolts and screws or under nuts threaded on studs.

4.6 Invalid Tests . Tests required in 4.5.2 and 4.5.6 may be discarded
and a replacement test done on a specimen selected from the same lot of
fasteners when any one of the following conditions occur:

a) The test specimen was incorrectly machined
b) The test procedure was incorrect
¢) There was a malfunction of the testing equipment

d) An external flaw, that is not indicative of an inferior or
defective lot, develops during the test. Test specimens with
internal flaws, such as cracks, ruptures and porosity, are not
invalid.
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5 PACKAG NG

5.1 Packaging requirenents. For acquisition purposes, the packagi ng
requirenents shall be specified in the contract or order (see 6.2). Wen
actual packaging of material is to be performed by DoD personnel, these
personnel need to contact the responsible packaging activity to ascertain
requi site packagi ng requirenents. Packaging requirenents are maintai ned by
the I nventory Control Point’s packaging activity within the Mlitary
Departnent or Defense Agency or within the Mlitary Departnent’s System
Command. Packaging data retrieval is available fromthe nmanaging Mlitary
Department’s or Defense Agency’s autonated packaging files, CD ROM products,
or by contacting the responsi bl e packaging activity.

6 NOTES

(This section contains information of a general or explanatory nature that
may be hel pful, but is not mandatory.)

6.1 Intended use. Fasteners neeting this specification are intended
for general, high tenmperature, high strength and corrosive environment
applications where a high degree of reliability is required. It is designed
to be used to acquire comrercial off-the-shelf fasteners wth added
i nspections to verify the high degree of reliability required. Fastener
types and grades have been selected to neet diverse applications which
include: elevated tenperatures, inmersion in sea water, salt air/marine
envi ronnents, high preloads and hi gh shock | oadings.

6.1.1 Martensitic stainless steel fasteners. Condition*“l” was
developed for martensitic corrosion resisting steel fasteners requiring
moderate strength and greater resistance to stress corrosion cracking in
moist, halogenated, sulfur containing or wet environments.

6.2 Acquisition requirements . Acquisition documents must specify the
following:

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

b) Part number (see 3.14), configuration, type, style, grade,
condition (see 1.2), size, length (for studs, bolts and screws),
(see 3.9.2.2), thread series, and class of fit (see 3.9.1,
3.9.1.1, 3.9.1.2) and, when needed, end configuration
(see 3.9.2.2). When a nonstandard fastener is needed, it may be
specified on a drawing. (See 1.2).

c) Issue of DoDISS to be cited in the solicitation and if required,
the specific issue of individual documents referenced (see 2.2.1
and 2.3).

d) When heat treatments do not need to be controlled in accordance
with AMS 2750 or MIL-STD-1684 (see 3.3).

e) Type of coating (see 3.6.1) and the minimum coating thickness for
all internally-threaded fasteners, all externally-threaded
fasteners with class 3A or 5 threads, and those externally-
threaded fasteners with class 2A threads that need a thicker
coating (see 3.6.3), when required.

f) When aluminum alloy fasteners are to be coated with an immersion
zinc flake/chromate dispersion coating (see 3.6.5), the coating
procedure and thickness requirements shall be provided.

g) When titanium alloy fasteners are to be coated with an inorganic
coat (see 3.6.6).

h) When cut or ground threads are not permitted.
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i) The thread series, when a nonstandard thread series is needed
(see 3.9.1, 3.9.1.1, 3.9.1.2).

j) Bearing surface of the nut, when a specific bearing surface is
needed (see 3.9.3 and 3.9.6).

k) Sel f-1ocking elenent, when required (see 3.10).

I) Identification markings, when a nonstandard identification marking
i s needed (see 3.13).

m Wien required, the following are to be reported:

(1) examination test results (see 4.3.1, 4.3.2, 4.3.3, 4.4, and 6.3)
cheni cal anal ysis(see 4.5.1 and 6. 3),
mechani cal property test results (see 4.5.2 and 6. 3),
decarburization tests (see 4.5.3 and 6.3), and
magneti c perneability tests (see 4.5.4 and 6. 3).

A~
O WN
— o —

n) Wen resubnittal of fastener lots that failed an exam nation is
allowed (see 4.3.1 and 6.7).

0) When retesting of mechanical tests is allowed (see 4.5.2 and 6.5).

p) Wen rework and resubmittal of lots is allowed (see 4.5.2 and
6. 6).

g) Procedure for inspecting defects in fasteners, when a nonstandard
i nspection procedure is needed. (See 4.3.2 and 4.3.2.1).

r) Acceptance criteria for accepting inspected defects, if a
nonst andard inspection criteria is needed (see 4.3.2 and 4.3.2.1).

s) Nondestructive testing procedures and acceptance criteria, when
addi ti onal nondestructive testing is needed (see 4.3.3).

t) When mechanical tests are to be done before the final heat
treatnment (see 4.5.2).

u) Packagi ng requirenments (see 5.1)

v) When group 2 (316) nmay be furnished for group 1 (304) (see
table I).

w) When group 6 (431) may be furnished for group 5 (416) (see
table 1).

x) Wien Grade 410 nay be furnished for grade 416 or 416Se, 416 may be
furnished for grade 410 or 416Se, or 416Se mmy be furnished for
grade 410 or 416 (see table I).

y) Wien grade 462 nmay be furnished for grade 464 or 482, grade 464
may be furnished for grade 462 or 482, and grade 482 may be
furnished for grade 462 or 464.(see table 1).

z) Wien grade 510 may be furnished for grade 544 or grade 544 may be
furnished for grade 510. (see table I).

aa) Wen grade 655 may be furnished for grade 661 and grade 661 may
be furni shed for grade 655(see table 1).

bb) Wien grade 670 nay be furni shed for grade 675 and grade 675 may
be furnished for grade 670(see table 1).
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6.3 Associated Data Item Descriptions (DIDs). This specification is
cited in DoD 501.12-L, Acquisition Managenent Systens and Data Requirenents
Control List (AMSDL) as the source docunment for the following DI Ds. When
it is necessary to obtain the data, the applicable DI Ds nust be listed on
the Contract Data Requirenents List (DD Form 1423), except where the DoD
Federal Acquisition Regulation Supplenment exenpts the requirenent for a
DD Form 1423.

DI D Nunber DD T Title Suggested Tail ori ng

DI - NDTI - 80809 Test/ | nspecti on Report 10.1, 10.2.1, 10.2.3.2
10.2.6.4.2.a, 10.2.6.5.b,
10.2.7.1, 10.2.7.3

The above DIDs were current as of the date of this specification. The
current issue of this AMSDL must be researched to ensure that only current
and appropriate DIDs are cited on the DD Form 1423.

6.4 Part or identifying number. Part identifying nunbers are
constructed as shown in appendi x A

6.5 Retesting of nmechanical property tests. |If an axial tension test
(see 4.5.2.4), a wedge tensile test (see 4.5.2.3), a proof |load test (see
4.5.2.4 and 4.5.2.5), or a hardness test (see 4.5.2.6) does not neet the
acceptance criteria specified it may be retested provided twi ce the nunber of
speci nens that were originally nonconformng are tested. |If any of the
retests fail, the lot shall be rejected and no further testing is permtted,
unless the lot is rewsrked, retested, and resubmitted in accordance with 6.6.

6.6 Resubmttal of lots rejected for failing mechanical property
tests. Arejected lot may be retested and resubnmitted for acceptance
provided that the rejected | ot was reworked, as necessary, to correct the
nonconform ng condition. Reworking shall consist of any procedure required
to correct physical or dinensional deficiencies in nonconforming nmaterial
to neet specification requirements wi thout adversely affecting its other
required characteristics.

6.7 Resubmittal of lots rejected for failing inspections. A |lot
which failed an exam nation perfornmed in accordance with 4.3 or 4.4 may
have each remaining piece in the lot tested for the characteristic rejected
during the initial exam nation and each piece that conforms to the
specification may be offered for acceptance.

6.8 Coated fasteners. Wen a coating is specified for internally-
threaded fasteners or externally-threaded fasteners with class 3A or class
5 threads, the m nimum di mensi ons of the fastener nmust be decreased to
accommodat e the coating. This could reduce the strength of the fasteners.
Class 2A externally-threaded fasteners can acconmpdate a standard coating
W t hout any reduction in its di nmensions.

6.9 Supersession data. This specification supersedes ML-S-1222H
dated 21 Cctober 1986. A cross reference of type designations appears in
tabl e XV. Supersession of the material grades of the previous specifications
are given in table XVI. Fasteners covered in previous revisions to ML-S-
1222 that are not covered in ML-DTL-1222J may be reprocured using the
previ ous requirenments found in ML-S-1222H

6.10 Use of comercial fasteners. This specification is arranged to
pronot e procurenent of standard commrercial fasteners with additiona
i nspections to ensure their acceptability for use in applications where a
hi gh degree of reliability is required. Table |I lists these additiona
requi renents. For exanple, Bl16 alloy steel hex cap screws originally
produced to ASTM A 193 can be used to neet this specification. To do so,
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they must have additional inspections to show they neet the mechani cal
property, decarburization, dinmensional and worknanship requirenents of this
speci fication when using the tighter sanpling plan of ML-DTL-1222. In
addition, not all fasteners that pass the nechanical property tests of

ASTM A 193 will pass the nechanical tests of ML-DTL-1222. M L-DTL-1222 has
a maxi mum strength level that is not in ASTM A 193, a | ower maxi mum hardness
requi renent, and requires that fasteners over 2% inches in diameter have

higher minimum tensile properties than ASTM A 193.

6.11 Subject term (key word) listing

Constant strength studs
Decarburization
Fasteners

Hex cap screws
Hydrogen embrittlement
Magnetic permeability
Nondestructive inspection
Protective coatings
Socket head cap screws
Threads

6.12 Changes from previous issue . Asterisks are not used in this
revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.
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TABLE V. Coating thicknesses on externally-threaded fasteners with thread
cl ass 2A
Di anet er M ni mum t hi ckness (i nches) Maxi mum t hi ckness (i nches)
UNC Thr ead® 8UN Thr ead’ UNC Thr ead’ 8UN Thr ead*
Ya 0.000183 0.000275
1. 0.000200 0.000300
i, 0.000217 0.000325
1, 0.000233 0.000350
Y5 0.000250 0.000375
I 0.000267 0.000400
1, 0.000267 0.000400
Ya 0.000300 0.000450
1, 0.000317 0.000475
1 0.000333 0.000333 0.000500 0.000500
17, 0.000367 0.000350 0.000550 0.000525
1Y, 0.000367 0.000350 0.000550 0.000525
17, 0.000400 0.000367 0.000600 0.000550
1% 0.000400 0.000367 0.000600 0.000550
1% 0.000450 0.000383 0.000675 0.000575
2 0.000483 0.000383 0.000725 0.000575
2Y, 0.000483 0.000400 0.000725 0.000600
2Y, 0.000517 0.000400 0.000775 0.000600
2%, 0.000533 0.000417 0.000800 0.000625
3 0.000533 0.000433 0.000800 0.000650
3Ya 0.000550 0.000433 0.000825 0.000650
3% 0.000550 0.000433 0.000825 0.000650
3% 0.000567 0.000450 0.000850 0.000675
37, 0.000567 0.000450 0.000850 0.000675
4 0.000567 0.000450 0.000850 0.000675
Not es:

1 One sixth of the thread allowance in table 20 of ASME B1.1.
2 One sixth of the thread allowance in table 25 of ASME B1.1.

3 One fourth of the thread allowance in table 20 of ASME B1.1.
4 One fourth of the thread allowance in table 25 of ASME B1.1.
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TABLE VI|. Thread |l ength dinensions for studs, type I, I, II1I.

END THREADS MAX
< B >
Nom nal Size M ni num Thread Length (inches)™?
Threads Per |nch® Nut end (D)
Coar se Fi ne Up to Over
t hr ead Thr ead 6 inches 6 inches Stud end

I nch series Series l ong (B) l ong (B) (O

Ya 20 28 0.750 1.000 0.375

I 18 24 0.875 1.125 0.460

A 16 24 1.000 1.250 0.562

1, 14 20 1.125 1.375 0.656

Y5 13 20 1.250 1.500 0.750

7. 12 18 1.375 1.625 0.844

7, 11 18 1.500 1.750 0.937

Ya 10 16 1.750 2.000 1.125

1 9 14 2.000 2.250 1.312

1 8 12 2.250 2.500 1,500

11, 7 12 2.500 2.750 1.687

1Y, 7 12 2.750 3.000 1.875

17, 6 12 3.000 3.250 2.062

1% 6 12 3.250 3.500 2.500

Not es:

1 When studs are too short to be threaded as specified, the threading
shall be of equal length from each end to the center and the ends
shall be rounded or chamfered. Imperfect or incomplete threads at the
junction of the two thread classes shall not exceed 2¥%: threads and
shall occur in the nut end.

2 The maximum thread length shall be the specified minimum length plus
3/16 inch or 2% threads, whichever is greater.

3 Thread taper variations shall fall within the applicable pitch diameter
tolerances.

4 The stud end of studs shall be chamfered 45 to 50 degrees from a point
1/64 to 1/32 inches below the root diameter of the thread.
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TABLE XI. Confornmance inspection and tests.
; Requi r ement Test ; :
| nspection/ Tests Par agr aph Par agr aph Sanpl i ng Requirenents
. 1.2.1, 3.6, 3.10, ;
Vi sual 3713 & 3.15 4.3.1 Plan Ain table Xl
Titani um
: 100 per cent
I nspection for defects 3.15 4.3.2 AT other alloys:
Plan Bin table Xl
Di mensi onal 3.9 4.4 Plan Ain table X
Di nensi onal after ;
coat i ng 3.9 4.4 Plan Ain table Xl
Magnetic perneability 3.8 4.5. 4 Plan Ain table XlI
Coati ng thickness 3.6.3 4.5.5 Plan Cin table XlI
Chemical anal ysis 3.1 4.5.1 One test
Mechani cal properties 3.4 4.5,2 Plan Cin table XlI
Hydrogen enbrittl enent 3.7 4.5.6 Plan Cin table XlI
Decar buri zati on 3.5 4.5.3 One test
TABLE XlII. Sanple size for inspections and tests.
i Sanple Size
Lot size Sanpling Plan A | Sanpling Plan B | Sanpling Plan C
2 to 3 All All 1
4 to 15 3 3 2
16 to 90 5 5 2
91 to 150 8 8 3
151 to 500 9 13 3
501 to 1, 200 9 20 5
1,201 to 10, 000 9 32 5
10,001 to 35, 000 10 50 5
35,001 to 250,000 10 80 8
TABLE XIII. Mechanical Property Test Requirenents.
Test Bolts and Screws St uds Nut s
Har dness Requi r ed Requi r ed Requi r ed
Proof stress or yield stress Requi r ed Requi r ed Requi r ed
Axi al tensile strength Requi r ed
Wedge tensile Requi r ed
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TABLE XIV. D nensional exam nation requirenents.

Type Fast ener

D nensi on to be exam ned

Bolts and Screws
(Except: Socket head cap
screws)

Maj or di anet er

Go maxi mum nmaterial (Functional size)
M ni mum material (Pitch dianmeter)
Head hei ght

Wdth across flats

W dth across corners

Shank di aret er

Overall length

Thread | ength

Fillet radius

Strai ght ness

St uds

Maj or di anet er

Go maxi mum nmaterial (Functional size)
M ni mum material (Pitch dianeter)
Shank di anet er

Overall length

Thread | ength

Strai ght ness

Socket head cap screws

Maj or di anet er

Go maxi mum nmaterial (Functional size)
M ni num material (Pitch dianmeter)
Head hei ght

Head di aneter

Hex socket size

Key Engagenent

Wdth across flats

W dt h across corners

Shank di aret er

Overall length

Thread | ength

Fillet radius

Strai ght ness

Nut s

M nor di aneter

Go maxi mum material (Functional size)
M ni rum material (Pitch di aneter)

Thi ckness

Wdth across flats

W dt h across corners
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TABLE XVI. Cross reference of nmterial grades.
M L- DTL-1222J M L-S- 1222H"
S 3 Anmendnent M L-S-001222G
Grade and Condition 3 T 2 | 1 Base and M L-B- 8572
2 2 2°
2H 2H 2H
3 Z Z Z
E 4340 4340
- 5 5 5°
c o 7 7
< % 8 8 8
g A574 A574
o B7 B7 B7
5 B16 B16 B16, B14°
Not Cover ed’ L7
Not Cover ed’ L43
304- A 303-A 303" A
304- CW 303- CW | 303-CwW 303°-SH
Not Covered ' 303-SH
304-A 303Se-A
304-CW 303Se-CW | 303Se-CW
Not Covered ' 303-SH
304-A 304-A 304-A
% 304-CW 304-CW | 304-CW 304-SH
b} Not Covered ' 304-SH
1)) 305-A 305-A 305 “-A
- 305-CW 305-CW | 305-CW 305°-SH
S Not Covered ' 305-SH
7 316-A 316-A 316 “-A
- 316-CW 316-CW | 316-CW 316°-SH
& Not Covered ' 316-SH
321-A 321-A 321-A
g 321-CW 321-CW | 321-CW 321-SH
G Not Covered ' 321-SH
S 347-A 347-A 347-A
- 347-CW 347-CW | 347-CW 347-SH
S Not Covered ' 347-SH
384-A 384-A 384-A
384-CW 384-CW | 384-CW 384-SH
Not Covered ' 384-SH
410-T 410-T 410-H ° 410-T
410-H 410-H ° 410-HT 410-H
416-T 416-T 416-H ° 416-T
416-H 416-H ° 416-HT 416-H

1 The following abbreviations are used for MIL-S-1222 revisions G and H:

A — Annealed; CW - Cold Worked; SH - Strain Hardened; AH - Annealed

and Age Hardened

2 Those grades cited in MIL-B-857 have been identified by a footnote.
3 The alloy grade and condition listed in MIL-DTL-1222J.
4 This designation is also used in MIL-B-857.

5 Use Grade B16 to replace Grade B14 in MIL-S-1222F

6 Use MIL-S-1222.

7 Use amendment 2 to MIL-S-1222H
8 CAUTION: Condition H of MIL-S-1222H and amendment 1 to MIL-S-1222H have
a higher strength than condition H of MIL-S-1222G and amendments 2 and 3

to MIL-S-1222H and have the same marking.
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M L-DTL-1222J M L-S-1222H
S 3 Amendnent M L-S-001222G
Grade and Condition 3 2 1 Base and M L-B- 8572
416 Se-T 416 Se-T 416 Se-H
416 Se-H 416 Se—H’ 416 Se-HT
431-H 431-H
431-HT 431-HT
630 630 | |
462 462 462, Naval brass
464 464 464, Naval brass
Use 462 or 464 482 48P, Naval brass
510
~10 >10 Phosphor bronze
544
o 544 544 Phosphor bronze
o 632 632 632, Ni-Al bronze
651
8 Use 655 or 661 Silicon bronze
655 655 6b5, Silicon bronze
661 661 6p1, Silicon bronze
670 670 6[f0Manganese bronze
675
675 675 Manganese bronze
400 400 400, Ni-Cu, CI A
— Studs, Screws and
> Bolts — 400 405 405, Ni-Cu, CI B
o Nuts — 405
p 500 500 500, Ni-Cu-Al i
625 625 | |
§ 2024 2024 2024
c
g= 6061 6061 6061
>
< 7075 7075
S
>
% T7 T7 T7
=
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APPENDI X

Part ldentification Nunmbering System

A. 1.1 Scope The appendi x details a procedure for assigning part nunbers
to the fasteners procured to M L-DTL-1222. This appendix is not a nandatory
part of this specification. The information contained herein is intended for
gui dance only.

A. 1.2 Format. the part nunber shall consist of nine fields. Each field
describes a different aspect of the fastener

A 1.2.1 Field 1. Field 1 shall be ML222. This indicates that the
fastener was made in accordance with M L-DTL-1222

A 1.2.2 Field 2 Field 2 represents the fastener type.
a) B2 signifies a heavy hex bolt.
b) B3 signifies a heavy hex structural bolt.
c) Rsignifies a hex cap screw.
d) S signifies a socket head cap screw.
e) ST1 signifies a full-body stud
f) ST2 signifies a reduced-body stud
g) ST3 signifies a constant-strength body stud (type II11).
h) ST4 signifies a continuous-thread stud (type IV).

i) NL signifies a hex nut.

j) N2 signifies a hex jam nut.

k) N3 signifies a heavy hex nut.
) N4 signifies heavy hex jam nut.
nmM N5 signifies a hex slotted nut.

A.1.2.3 Field 3 Field 3 represents the bearing surface of the or nut.
a) Wsignifies washer faced.
b) C signifies chanfered.
c) X signifies either washer faced or chanfered.
d) Nsignifies that this field does not apply.

A 1.2.4 Field 4 Field 4 represents the nom nal dianmeter in 7 ths of an
inch. Use one digit for fasteners 7, and smaller and 2 digits for fasteners

7, inch and |arger.

A.1.2.5 Field 5. Field 5 represents the thread type.
a) Csignifies a coarse (UNC or UNRC to ASME Bl.1) thread type
b) F signifies a fine (UNF or UNRF to ASME Bl.1) thread type.
c) Msignifies netric threads in accordance with ASME B. 13M

A 1.2.6 Field 6. Field 6 represents the thread cl ass.
a) 2 signifies a class 2A thread to ASME Bl. 1.
b) 3 signifies a class 3A thread to ASME Bl.1 (includes style C
st uds).
c) 4 signifies
d) 6 signifies

class 466G thread to ASVE Bl. 3M

class 6G thread to ASME Bl. 3M

e) Dsignifies class 3A thread and a class 2A thread to ASME
Bl.1 (style studs).

f) Bsignifies a class 5HF thread to ASME Bl.12 and a cl ass 2A
thread to ASME Bl1.1 (style B studs).

g) Asignifies a class 5HF thread to ASME Bl.12 and a class 3A
thread to ASME B1.1 (style A studs).

oo oW
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A 1.2.7 Field 7 Field 7 represents the nominal length of ‘fasteners in
7,.ths of an inch. Use one digit for fasteners 7, and smaller and 2 digits for
fasteners 7,inch and larger. Use “0” to represent a nut.

A.1.2.8 Field 8 . Field 8 represents the material type and, when there is
more than one condition, the condition.

a) GA signifies grade B7.

b) GB signifies grade B16.

c) GC signifies grade 2.

d) GD signifies grade 2H.

e) GE signifies grade 4.

f) GF signifies grade 5.

g) GG signifies grade 7.

h) GH signifies grade 8.

i) Gl signifies grade A574.

j) GJ signifies grade 4340.

k) SA signifies annealed grade 304, 305, or 384.
[) SB signifies cold worked grade 304, 305, or 384.
m) SC signifies annealed grade 316.

n) SD signifies cold worked grade 316.

0) SE signifies annealed grade 321 or 347.

p) SF signifies cold worked grade 321 or 347.

g) SH signifies condition T grade 410, 416, or 416Se.
r) Sl signifies condition H grade 410, 416, or 416Se.
s) SJ signifies condition | grade 410, 416, or 416Se.
t) SK signifies condition T grade 431.

u) SL signifies condition H grade 431.

v) SM signifies condition | grade 431.

w) SN signifies grade 630.

x) CA signifies grade 462.

y) CB signifies grade 464.

z) CC signifies grade 482.

aa)CD signifies grade 510.

bb)CE signifies grade 544.

cc)CF signifies grade 632.

dd)CG signifies grade 655.

ee)CH signifies grade 661.

ff)ClI signifies grade 670.

gg)CJ signifies grade 675.

hh)NA signifies alloy 400.

i)NB signifies alloy 405.

j)NC signifies grade 500.

kk)ND signifies grade 625.

I)AA signifies grade 2024.

mm)AB signifies grade 6061.

nn)AC signifies grade 7075.

00)TA signifies grade T7.

A.1.2.9 Field 9 . Field 9 represents option of |ocking el enent.

a) “N” signifies no | ocking el enent.
b) L signifies a locking element.
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A.1.2.10 Field 10. Field 10 represents the coating used on the steel
fasteners:

a) X signifies any coating listed in 3.6. 1.

b) A signifies ion vapor deposited al um num

c) P signifies phosphate.

d) zZX signifies any zinc coating listed in 3.6. 1.
e) ZMsignifies zinc mechanically deposited.

f) ZE signifies zinc el ectrodeposited.

g) ZS signifies zinc silicate.

h) N signifies no coating.

A 1.3 Exanpl es.

A 1.3.1 Screw. A% inch nominal diameter 2 inch long grade B16 hex cap
screw with coarse class 3A threads and an aluminium ion vapor dep03|ted
coating would have a part number of “M1222RN8C332GBNA
a) Field 1 is “M1222".
b) Field 2 is “R” for hex cap screw.
c) Field 3 is “N” for not applicable.

d) Field 4 is “8" for ¥ inch, or 8 x 1/16th inches, nhominal
diameter.

e) Field 5 is "C” for UNC threads.

f) Field 6 is “3” for class 3A threads.

g) Field 7 is “32” for a 2 inch or 32 x 1/16th inches, length.

h) Field 8 is “GB” for a B16 material grade.

i) Field 9 is “N” for no locking element.

j) Field 10 is “A” for an ion vapor deposited aluminum coating.

A.1.3.2 Socket head cap screw . A 1inch nominal diameter 6” long K-
Monel socket head cap screw with fine, class 2A threads and no coating would
have a part number of “M1222SN16F296NCNN

a) Field 1 is “M1222".
b) Field 2 is “S” for socket hex cap screw.
c) Field 3 is “N” for not applicable.

d) Field 4 is “16” for 1 inch, or 16 x 1/16th inches, nominal
diameter.

e) Field 5 is "F” for UNF threads.

f) Field 6 is “2” for class 2A threads.

g) Field 7 is “96” for A 2 inch or 96 x 1/16th inches, length.
h) Field 8 is “NC” for a K-Monel (500) material grade.

i) Field 9 is “N” for no locking element.

j) Field 10 is “N” for no coating.

A.1.3.3 STUD . A 1% inch nominal diameter 5" long annealed 316 constant-
strength body stud with fine class 5hf threads on the stud end and fine class
3A threads on the nut end and no coating would have a part number of
“M1222ST3N24FDH80SCNN.
a) Field 1 is “M1222".
b) Field 2 is “ST3” for constant-strength body stud.
c) Field 3 is “N” for not applicable.
d) Field 4 is “24” for 1% inch, or 24 x 1/16th inches, nominal
diameter.
e) Field 5 is "F” for UNF threads.
f) Field 6 is “DH” for class 5HF threads on the stud end and class
3A on the nut end.
g) Field 7 is “80” for a 5 inch or 80 x 1/16th inches, length.
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h) Field 8 is “SC” for an annealed 316 material grade.
i) Field 9 is “N” for no locking element.
j) Field 10 is “N” for no coating.

A.1.3.4NUT . A 7,inch nominal diameter nickel-aluminum-bronze (632)
nut with a locking mechanism and fine class 2A threads and a phosphate coating
would have a part number of “M1222N1X12F20CFLP

a) Field 1 is “M1222".
b) Field 2 is “N1” for hex nut.
c) Field 3 is “X” washer faced or chamfered.

d) Field 4 is “12” for 1,inch or 12 x 1,, " inches, nominal
diameter.

e) Field 5 is "F” for UNF threads.

f) Field 6 is “2” for class 2A threads.

g) Field 7 is “0" for nuts.

h) Field 8 is “CF” for a nickel-aluminum-bronze material grade.
i) Field 9 is “L” because there is a locking element.

j) Field 10 is “P” for a phosphate coating.

Custodian: Preparing Activity:
Air Force — 99 Navy — SH
Navy — SH ( Project 53GP-0315)

Review activities:

Navy - MC
DLA - IS
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