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Designator T2 is added with titanium alloy 23, Ti-6Al-4V ELI.

Designator BN added “Grade 1” to alloy 686 and adjusted hardness and proof stress to match ASTM F 467.
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Section 5: Informational notes revised and added.

Minor editorial changes, clarifications and corrections made throughout.

1. SCOPE

This SAE Part Standard covers selected machine screw nuts manufactured in accordance with American Society for
Mechanical Engineers (ASME) dimensional standards. This document covers material most often used in ship systems
and equipment but its use may be applied wherever nuts of the covered materials are used. This document permits the
nuts to be identified and ordered by a part identification number (PIN) as defined in this document.

1.1 Purpose

The purpose of this
most commonly use
means of communic
1.2 Hazardous M3
While the materials,
hazardous materials
of manufacturers an
handling, use and

application of the 1
environmental regul

2. REFERENCES
2.1 Applicable Do

The following public

document is to assist the designer and other personnel in providing requireme
0 machine screw nuts. A PIN is normally required for all military applications a
hting fastener requirements to suppliers and manufacturers in a very sdaccinct ma
terials

methods, applications and processes described or referencéd in this standard m
this standard does not address the hazards that may be involved in such use. |
[0 users to consult with officials on the applicable healthyand environmental regu
Hisposal of hazardous materials. For nuts, some&/of the hazardous materia

ations for disposal.

Cuments

htions form a part of this specification to the extent specified herein. Unless othg

latest issue of all pulblications shall apply at date.ef-purchase order.
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21.2

ASME Publications

Available from American Society of Mechanical Engineers, 22 Law Drive, P.O. Box 2900, Fairfield, NJ 07007-2900,
Tel: 973-882-1170, www.asme.org.

ASME B1.1

ASME B1.3

Unified Inch Screw Threads (UN and UNR Thread Form)

Threads (UN, UNR, UNJ, M and MJ)

ASME B1.13M

Metric Screw Threads - M Profile

Screw Thread Gaging Systems for Dimensional Acceptability - Inch and Metric Screw

ASME B18.2.2 Nu

Se

ASME B18.2.4.1 Mefric Hex Nuts, Style 1

ASME B18.12 Gld
ASME B18.18
2.1.3 ASTM Publigations

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box*"C700, West Conshohocken, H
610-832-9585, wwwlastm.org

ASTM A 29/A 29M

ASTM A 342/A 342N

ASTM A 380

ASTM A 453/A453M

ASTM A 563

ASTM A 563M

ASTM B 580

ASTM F 467

s for General Applications: Machine Screw Nuts, Hex, Square, Hex Flange, and

ssary of Terms for Mechanical Fasteners

Qugplity Assurance for Fasteners

Steel Bars, Carbon and Alloy, Hot Wrought, General Requirements for
Standard Test Methods for Permeability of Feebly Magnetic Materials

Cleaning, Descaling and Passivation of Stainless Steel Parts, Equipment, ang

Coupling Nuts (Inch

PA 19428-2959, Tel:

Systems

High-Temperature Bolting, with Expansion Coefficients Comparable to Austefitic Stainless Steels

Carbon and Alloy, Steel Nuts
Carbon andhAlloy Steel Nuts [Metric]
Anodic Oxide Coatings on Aluminum

Nonferrous Nuts for General Use

ASTM F 467M

ASTM F 594

ASTM F 812/F 812M

ASTM F 836M

ASTM F 1136

ASTM F 1137

Nonferrous Nuts for General' Use [MetricC]

Stainless Steel Nuts

Surface Discontinuities of Nuts, Inch and Metric Series
Style 1 Stainless Steel Metric Nuts

Zinc/Aluminum Corrosion Protective Coatings for Fasteners

Phosphate/Oil and Phosphate/Organic Corrosion Protective Coatings for Fasteners
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ASTM F 1470 Fastener Sampling for Specified Mechanical Properties and Performance Inspection

ASTM F 1789 Terminology for F16 Mechanical Fasteners

ASTM F 1941 Electrodeposited Coatings on Threaded Fasteners (Unified Inch Screw Threads (UN/UNR))

ASTM F 1941M

2.1.4 Department

Electrodeposited Coatings on Threaded Fasteners (Metric)

of Defense Publications

Available online at http //aSSISt daps dla. mlllqwcksearch/ or from the Standard|zat|on Documents Order Desk, Building 4D,

700 Robbins Ave.,
(215) 697-2179

MIL-DTL-16232 Pho
3. DEFINITIONS

For definition or tern
ASME B18.12 take j

3.1 PIN

Represents Part Ide
4. FASTENER PIN

4.1 SAE Machine
This machine screw,
materials for nuts.
4.2 PINs for Seleg
PINs are provided
between designers,
provided for those fg
1 provides PINSs for {
(There are no blank
1 lists the material d
Graphics: Align vertid
J2485 C H XX

sphate Coating Heavy Manganese or Zinc Base

s used in this standard see ASME B18.12 and ASTM F 1789.
recedence.

ntification Number. PINs and their use are identifiedNn 4.2.
S
Screw Nut Standards

nut part standard utilizes ASME.dimensional standards for machine screw nuts

ted Machine Screw Nuts

herein for selected~machine screw nuts for the purpose of common logistics
fastener manufacturers, construction and repair activities and equipment (
stener configufations and materials most likely to be needed for ship systems an
elected machine screw nuts. The PIN consists of a number of fields in order as i
Spaces in(the PIN.) The last field in the PIN, field 6, designates the machine scre
bsignators for field 6 of the PIN along with the chemical and mechanical propertie
al lineswith designators.

htt://stinet.dtic.mil/ Tel.

In event of a conflict, the definitions in

and primarily ASTM

parts identification
perators. PINs are
d equipment. Figure
dentified in Figure 1.
v nut material. Table
5 of the material.

+ ———————

Field 6 Material
Field 5 Platings and Coatings
Field 4 Nominal Diameter

|
1
1
1
1
|
|
1
1
+

Field 3 Configuration
Field 2 Thread Form

I
I
I
I
I
I
I
I
I
I
I
+

Field 1 SAE Standard

Field 1 - SAE J2485

Field 2 - Thread Form
C = UNC/UNRC (ASME B1.1)

Machine Screw Nut Part Standard

(See 4.3.3 for thread class)
M = Metric (Coarse) (ASME B1.13M)

F = UNF/UNRF (ASME B1.1)

FIGURE 1 - PINs FOR MACHINE SCREW NUTS
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Field 3 — Configuration As defined in ASME B18.2.2 (inch products) and ASME B18.2.4.1M (metric products)
H = Hex

S = Square (Inch UNC threads only, Not recommended for new design)

F = Hex Flange

Field 4 - Nominal Diameter (The type thread in Field 2 determines whether diameter is in inch or metric units).

Inch - Indicate nominal size with one or two characters as required for sizes 0 through 12.

Dia PIN UNC UNF Diameter DiaPIN UNC UNF Diameter
o - 0-80 0.0600 F4 1/4-20 1/4-28 0.2500
1 1-64 1-72 0.0730 E5 5/16-18 5/16-24 0.3125
2 2-56 D-64 0.0860 F6 3/8-16 3/8-24 0.3750
3 3-48 3-56 0.0990 F7 7/16-14 7/16-20 0.4375
4 4-40 N-48 0.1120 F8 1/2-13 1/2-20 0.5000
5 5-40 b-44 0.1250 F9 9/16-12 9/16-18 0.5625
6 6-32 b-40 0.1380 G5 5/8-11 5/8-18 0.6250
8 8-32 B-36 0.1640 G6 3/4-10 3/4-16 0.7500
10 10-24 10-32 0.1900

12 12-24 12-28 0.2160

Notes:

These diameters arg often not available and are not recommended fornew design: 0, 1, 3,5, 12, F7,|& F9
For Y4 inch and larggr diameters, use of nuts per SAE J2295 is recommended. (See 4.3.2 Note)

Metric - Multiply ngminal screw size in mm by 10 (Diameters limited to those In ASME B18.214.1M for applicable
configurations)

Dia PIN Diamdter & Pitch Nom. Size Dia PIN Diameter & Pitch Nom. Size
20 MP x 0.4 2mm 50 M5 x 0.8 5mm
25 MPR.5 x 0.45 2.5 mm 60 M6 x 1 6 mm
30 MB x 0.5 3mm 80 M8 x 1.25 8 mm
35 MB.5 x 0.6 3.5mm 100 M10x 1.5 10 mm
40 M# x 0.7 4 mm 120 M12 x 1.75 12 mm

Note: For M6 and lgrger diameters, use of nuts per SAE J2295M is recommended (See 4.3.2 Note).

Field 5 - Platings and Coatings

- = No special platings.or.coatings

B = Black oxide (seel4.4:2)

C = Cadmium electroplate (See 4.4.1) (Not Recommended for New Design, See 4.4.1.2 and 5.7.2)
D = Dry Film Lubricant (See 4.4.6)

K = Manganese Phosphate Coating (See 4.4.8)

N = Zinc Nickel Coating (See 4.4.1)

P = Zinc Phosphate Coating (See 4.4.8)

S = Silver Coating (see 4.4.5)

X = Zinc/Aluminum Inorganic Coating-No Chromium Permitted (See 4.4.7 and 4.4.9)

Z = Zinc Electroplate - Supplier may furnish designation ZA (See 4.4.1)

ZA = Zinc with clear topcoat (Hexavalent chromium prohibited) (See 4.4.1, 4.4.1.1 and 4.4.9)

Note: If dry film lubricant is used over another coating, list the other coating first, then the dry film lubricant. Example: ZD
for dry film lubricant over zinc plating.

Field 6 - Material (See Table 1 for designator and mechanical property requirements)

FIGURE 1 - PINs FOR MACHINE SCREW NUTS (CONTINUED)
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TABLE 1 - MACHINE SCREW NUT MATERIALS AND PIN DESIGNATORS
Field 6 UNS Name/ Material Proof Proof |Hardness,| Permitted Coatings
Designator, Designation Specification® Stress® | Stress® | Rockwell (Field 5)
Min, ksi_ | Min, MPa
Al UNS A96061 IAluminum 6061-T6 40 275 B40 min.’|  Anodize (required,
see 4.4.3),D
A3 UNS A96262 IAluminum 6262-T9 52 360 B60 min.’| Anodize (required,
see 44.3),D
BN UNS N06686 Ni-Cr-Mo-W Alloy 686 120 825 C21 min. D
Grade 1 (see 5.11)
C Brass — 60 415 F55 min. D, S
UNS C26000 Cu 260
UNS C27000 G240
UNS C27400 Cu 274
(see 5.9)
C1 Naval Brass — 50 345 D, S
UNS C46200 Cu 462, B65 min
UNS C46400 Cu 464 B55 min
(see 5.10)
G UNS G10080 Carbon Steel- 68 470 B55-C32|| B, C,D,K, P, X, Y, Z,
UNS G10300 IASTM A 29/A 29M ZA, ZC
UNS G11160-
UNS G11320
H UNS N10276 Ni-Mo-Cr Ni276 110 760 C20 min. D
HR  [UNS S66286 IAlloy A 286 130 895 B99 min. D
IASTM A 453/ A453M
N UNS N04400 NI-Cu Alloy 400 70 485 B60 min. D
S lAustenitic 70 500 B65 — || Passivation (required,
Stainless Steel C32 (inch see 4.4.4),D, S
UNS S30400 IAlloy 304 B81 — C3}
UNS S30403 |Alloy 304L (metric)
UNS30433 IAlloy 302HQ
UNS S30500 IAlloy 305
UNS S38400 IAlloy 384
UNS S30430 Alloy 18-9LW (XM7)
(No Free Machining CRES)
IThe more corrpsion resistant alloys covered by(S2 and S3 may be provided at
the supplier's pption without purchaser’s preapproval.
S1 IAustenitic See Above | See Above| See See above
Stainless Steel Above
UNS S30300 |Alloy 303/0r
UNS S30423 |Alloy 303Se
IThe more corrpsion resistant/alloys covered by S, S2, and S3 may be provided
at the supplier|s option withoutpurchaser’s preapproval.
S2 IAustenitic See above | See above [See abovg See above
Stainless Steel
UNS S31600 IAlloy 316
UNS S31603 Alloy 316L
S3 Adstenit Seceabove-Seeabove{Seeabove See above
Stainless Steel
UNS S32100 Alloy 321
UNS S34700 Alloy 347
T1 UNS R55111 Titanium Alloy Ti-5-1-1-1 105 725 C24 min.*|  Anodize (required,
(see 5.8) see 4.4.3), D
T2 UNS R56401 Titanium Alloy Ti-6Al-4V ELI 125 860 C25 min® Anodize (required,
(see 5.8) see 4.4.3), D
1. Unless otherwise indicated the chemical requirements of the following specifications apply:

Inch - (Austenitic steel - ASTM F 594) (Non ferrous materials - ASTM F 467)
(Carbon steel - ASTM A 563)
Metric (Austenitic steel - ASTM F 836M) (Non ferrous materials - ASTM F 467M)
(Carbon steel - ASTM A 563M)

2.

ksi units apply to inch size fasteners and MPa units apply to metric size fasteners. Proof stress values are for

informational use in selecting fasteners except when specific requirements in this document are referenced.
3. Aluminum and Titanium alloys hardness values are for information only as noted in ASTM F 467 and ASTM F 467M.
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4.3 Dimensional Requirements for Nuts

The dimensional requirements for a particular configuration machine screw nut are to be as shown in ASME B18.2.2 for
inch machine screw nuts and ASME B18.2.4.1M for metric machine screw nuts.

43.1

Thickness of Nuts

The thickness of metric machine screw nuts shall be in accordance with ASME B18.2.4.1M and the thickness of inch

machine screw nuts

4.3.2

shall be in accordance with ASME B18.2.2.

Diameters of Nut Threads

Diameters shall be r
ASME B18.2.2. For

a. Metric - M2, M2.

b. Inch- No. 2, No,
NOTE: To minimize,

used for dig

J2295M and
4.3.3 Thread Type
Thread types and fit
Threads, tolerances
screw nuts and AS
Standard Class 2B
metric coarse series

Thread acceptance
4.4  Coating Requ
Coatings shall be |
corrosion protection
recommended, the

appearance must bg

4.4.1 Electro-depg

pstricted to those identified in the applicable dimensional standards, ASME B18.2
new design, diameters should be restricted to the following sizes when possible:

b, M3, M3.5, M4, M5, M6, M8, M10, M12

4, No. 6, No. 8, No. 10, 1/4, 5/16, 3/8

configurations, it is recommended that standard nuts as identified in SAE J2295N
meters of M6 and 1/4 inch and larger when availablez, Unlike machine screy
SAE J2295 carry material identification marking.

s and Fits

s shall be restricted to those identified herein“and permitted in the applicable di
allowances for plating and gauging shall*be in accordance with ASME B18.3
ME B18.2.4.1M for metric machine ;serew nuts. The threads on inch size n
n accordance with ASME B1.1 for both plain and coated threads. For metric n
Class 6H conforming to ASME B1(13M for both plain and coated threads.

bhall be based on ASME B1.3M System 21.

rements

mited to those identified herein. Coatings are recommended for the mediu
The applicable coating shall be designated in the PIN as indicated in Figure 1

4.1M and

1 and SAE J2295 be
nuts, nuts to SAE

mensional standard.
.2 for inch machine
its shall be Unified
Its, threads shall be

n carbon steels for
. While not normally

black oxidescoating can be specified for materials other than carbon steels where a shiny natural

avoided.

sited ‘Coatings

Electro-deposited co

. ine—zimceTicked i et I "

'or inch dimensioned

nuts and ASTM F 1941M for metric nuts as provided herein. Coating thickness is applicable to significant surfaces only.
The following minimum plating thickness is required:

Less than ¥ inch nominal diameter or 7mm nominal diameter — 1/6 the allowance as identified in ASME B1.1.

NOTE: Low coating thickness impairs chromate adhesion and performance. Use of these coatings is not recommended
when the thickness will be less than 0.00015 inches or 3.8 um.

1/4 to 1/2 inch nominal diameter or 7mm to 12mm nominal diameter — ASTM F 1941 for inch and ASTM F 1941M for
metric shall be Thickness Designation 5 (5 um or 0.0002 in.) or 1/6 the allowance identified in ASME B1.1, whichever is

less.
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allow the selection of a clear topcoat.

4.41.1
4.4.1.2 Cadmium
4.4.2 Black Oxide

coated fasteners are not recommended for new design, see 5.7.2.

Coatings

Hexavalent chromium is prohibited in the chromate finishes for these coatings. A ZA designator is available to

Black oxide coatings shall be in accordance with SAE AMS2485. A caution regarding the use of black oxide coated
fasteners is contained in 5.7.3.

4.4.3 Coatings for

Titanium and Aluminum Nuts

Nuts of titanium al
requirements may b
used for titanium nuf
in the PIN for anodiz
4.4.4 Passivation
All corrosion-resista
the PIN since the tre|
4.45 Silver Platin
Silver plating shall b
Threads shall show
is not cause for rejed
4.4.6 Solid Dry Fil
Dry or solid film lub
recommended for u

lubricants shall be in
resistant (HR) nuts g

4.4.7
These coatings shal

X = Zinc/Aluminum |

Zinc/Alumingim Inorganic Coating

oy shall be anodized in accordance with SAE AMS2487 or AMS2488, Typ
e negotiated between manufacturer and coating supplier). See 4.4.6 for an add
S. Aluminum nuts shall be anodized in accordance with ASTM B 580. There is
ng of titanium or aluminum nuts since the treatment is required.

Nt steel nuts shall be passivated in accordance with ASTM'A 380. There is no H
atment is required. Nuts which are silver plated are not required to be passivated

)
P in accordance with SAE AMS2412. Plating of'threads shall be 5 um (0.0002 ind
complete coverage. Silver plating on all other'surfaces is optional. Tarnishing or ¢
tion. Guidance on the selection of silver plating is contained in 5.7.1.

M Lubricants

icants are used on nuts to preyent corrosion and to reduce installation friction.
Se on titanium and corrosion-resisting steel nuts to reduce friction and gallin
accordance with SAE AS1701 Class 1 except that the dry film lubricant used fo
hall be of a class rated.for 399 °C (750 °F) or higher.

meet the requirements of ASTM F 1136 as identified below:

horganic-€oating-No Chromium Permitted-Must pass 500 hour salt spray test.

4.4.8 Phosphate (

Cdatings

e 2 (except testing
itional coating often
o Field 5 Designator

Field 5 Designator in

hes) thick minimum.
iscoloration of silver

These coatings are
h.  Solid or dry film
I heat and corrosion

Manganese Phosphate coatings should not be exposed to temperature in excess of 121 °C (250 °F). Zinc Phosphate
coatings should not be used if contact with alkaline materials or exposure to temperatures above 93 °C (200 °F) is
expected. A supplementary coating shall be provided for improved corrosion resistance and shall be selected from one of
the applicable coatings below:

K = Manganese Phosphate with chemically converted supplemental treatment in accordance with MIL-DTL-16232, Type
M, Class 2.

P = Zinc Phosphate Coating with supplementary zinc rich epoxy resin coating. (Coating shall be in accordance with ASTM
F 1137 Grade Il or Grade lll and shall meet 240 hour salt spray test.)
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4.4.9

Prohibited Coatings

Coatings containing hexavalent chromium other than as trace element (an extremely small but detectable quantity of a
substance) of naturally occurring metals production are prohibited. Hexavalent chromium shall not be added.

4.5 Quality Assurance

The ordering document must address quality assurance requirements. Many of the ASTM standards have supplementary
requirements that apply only when specified by the purchaser in the contract or order. If the fastener standards referenced
herein do not address quality control requirements, the following inspections shall apply:

4.6 Surface Disco

Nntinuities.

When visual inspec
accordance with AS
and larger and inch
4.7 Dimensions

Dimensional inspect
in accordance with A

4.8 Strength and |
The machine screw
identified in Table 1,
be conducted in acc
C.

4.8.1 Coating Thig

For coated nuts, the
applicable. The num

5. NOTES
This section contain
51

Intended Use

This document est

™M F 812/F 812M MT or PT inspection. This requirement applies only te'metric
huts of 1/4 in and larger diameter.

ons shall be in accordance with the referenced ASME dimehsional standard and
SME B18.18 Category 2.

Naterial Tests and Inspections
nuts must be in compliance with the chemical requirements of the specified mat

Proof load testing is not required unless specified by the purchasing activity. H
brdance with ASTM F 606. The minimum,sample size shall be in accordance wit

kness

coating thickness shall be verified by one of the methods identified in ASTM F
ber of samples shall be as\specified ASTM F 1941 or F 1941M as applicable.

5 information ofva general or explanatory nature that may be helpful, but is not ma

hblishes requirements and PINs for selected materials. While this docum

specifically for ship s

yStems and equipment, its use is not restricted to these applications.

ion determines there are surface discontinuities a nondestructive inspection*shall be performed in

nuts 5 mm diameter

Inspections shall be

erial specification as
hrdness testing shall
N ASTM F 1470 Size

1941 or F 1941M as

ndatory.

ent was developed

52

Identification of Part Numbering System on Drawings

On drawings where a column exists for identifying the manufacturer or his Commercial and Government Entity (CAGE)

Code, indicate the C

AGE Code “81343/ J2485” or “SAE J2485” as required by the drawing standard.

If no column exists

or there is space only for the 5-digit CAGE Code, then a note must indicate that the part numbers are defined in SAE

J2485.
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