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RATIONALE

AS5878 has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE:
1.1 Type:

This specification establishes the requirements for the following types 6f self-lockinlg nuts
in thread diameter sizes 0.1380 through 0.6250 inches:

a. Wrenching Nuts: i.e., hexagon, double hexagon and spline.nuts.
b. Anchor Nuts] i.e., plate nuts, gang channel nuts, andshank nuts.

The wrenching njuts, shank nuts, and nut elements ¢fplate and gang channel nuts|are
made of a corrogion and heat resistant nickel-base alloy of the type identified undefr the
Unified Numbering System as UNS NO7001 and of 180,000 psi axial tensile strength at
room temperature, with maximum conditioning of parts at 1400 °F prior to room
temperature test|ng.

1.2 Application:

Primarily for uselin aerospace propulsion systems up to approximately 1400 °F for|tension
height nuts madg¢ from barforging, or sheet. Nuts are designed for use with bolts capable
of developing 180,000 psi.tensile strength at room temperature and having UNJ prpfile

threads.
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2. REFERENCES:

2.1 Applicable Documents:

The following publications form a part of this specification to the extent specified herein.
The latest issue of SAE publications shall apply. The applicable issue of other documents
shall be the issue in effect on the date of the purchase order.

In the event of conflict between the text of this document and references cited herein, the

text of thig vef, supersedes
applicable laws and regulations unless a specific exemption has been obtan ed
2.1.1 SAE Pdplications: Available from SAE, 400 Commonwealth Drive;-Warrehdale, PA

15096-0001.

AMS 5525 Steel, Corrosion and Heat ResistantySheet, Strip, and Plate 15Cr
25.5Ni 1.2Mo 2.1Ti 0.006B 0.30V,<4800 °F (982 °C) $olution Heat
Treated

AMS 5708 Nickel Alloy, Corrosion and(Heat Resistant, Bars, Forgings, and
Rings 58Ni 19.5Cr 13.5Co 4.3Mo 3.0Ti 1.4Al Consumable Electrode
or Vacuum Induction Melted 1975 °F (1079 °C) Solutjon Heat
Treated

AMS 5709 Nickel Alloy, Corrosion and Heat Resistant, Bars and|Forgings 58Ni
19.5Cr 13.5C0 4.3Mo 3.0Ti 1.4Al 0.05Zr 0.006B, Corfsumable
Electrode or Vacuum Induction Melted, 1975 °F (1079 °C) Solution,
Stabijlization, and Precipitation Heat Treated

AS870 Wirenching Configuration, Double Hexagon (12-Point), for Threaded
Fasteners

AS954 Design Data and Standardization of Thin Wall 12-Point Sockets and
Box Wrenches for Aerospace Engine Use

AS1310 Fastener Torque for Threaded Applications, Definitions of

AS1701 Lubricant, Solid Dry Film

AS5447 Acceptance Criteria for Nuts - Magnetic Particle, Fluorescent
Penetrant, and Visible Penetrant Examination

AS7471 Bolts and Screws, Nickel Alloy, UNS NO7001 Tensile Strength

165 ksi, Corrosion and Heat Resistant Procurement Specification
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2.1.1 (Continued):

AS8879 Screw Threads, Controlled Radius Root With Increased Minor
Diameter; General Specification for

2.1.2 U.S. Government Publications: Available from DODSSP, Subscription Services Desk,
Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.
MIL-PRF-7808 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base

2.1.3 ASTM Rublications: Available from ASTM, 100 Barr Harbor Drive, West $onshohocken,
PA 194P8-2959.
ASTM g 140 Standard Hardness Conversion Tables for.Metals
ASTM & 1417 Liquid Penetrant Examination
ASTM [p 3951 Commercial Packaging

2.1.4 ASME Rublications: Available from ASME, 22.lkaw Drive, Box 2900, Fairfjeld, NJ 07007-
2900.
ASME B46.1 Surface Texture (Surface Roughness, Waviness, and Lay)

2.1.5 NAS Pdblications: Available from-Aerospace Industries Association, 1250 Eye Street
NW, Washington, DC 20005-3924.
NAS33%3 Fixture -'Bearing Surface Squareness Test Self-Lock|ng Nuts
NASM1312-6 Fastener Test Methods, Method 6, Hardness
NASM1312-7 Fastener Test Methods, Method 7, Vibration
NASM1342<8 Fastener Test Methods, Method 8, Tensile Strength
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2.2 Definitions:
Refer to AS1310 for definitions related to fastener torque.
BURR: A rough edge or ridge left on the metal due to a cutting, grinding, piercing or
blanking operation.
DEFECT: Any nonconformance of the unit of product with specified requirements.
DEFECT WE—Aunitef productwhich-contains-one-ormeore-defeets:
INSPECT|ION LOT: Shall consist of nuts from a single production lot; ‘@f, thqd same part
number.
PRODUQTION INSPECTION LOT: Shall be all furnished parts‘of the samq part number,
made froin a single heat of alloy, heat treated at the same time to the same|specified
condition| produced as one continuous run, and submitted for vendor’s inspection at the
same time.
ROOM TEMPERATURE: Ambient temperature (68 °F approximately).
TIGHT BURR: A burr closely compacted and’binding in the periphery of a part without
any loosd ends and is within the dimensional limits of the part.
2.3 Unit Symbols:
° degree, angular
°C degree Celsius
°F degree Fahrenheit
% percent (1%.%.1/100)
HRC hardness{Rockwell C scale
Ibf pound-force
Ibf-in pound-force inch, torque
psi pound-force per square inch
cpm r‘yr‘lpe. per minute
in? square inch

gin Ra  microinch, roughness average
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3. TECHNICAL REQUIREMENTS:
3.1 Material:

Shall be a corrosion and heat resistant, nickel-based alloy, AMS 5708, AMS 5709 or as
specified on the part drawing for wrenching nuts, shank nuts and nut elements for plate
and gang channel nuts. When specified on the part drawing, wrenching nuts, shank nuts
and nut elements for plate and gang channel nuts may be formed from AMS 5525 sheet.
Material for the retaining plate for plate nuts and channel for gang channel nuts shall be
capable gi-meeting-theregquiremenis-ofthis-specification—and-shall-be-as-specified on the

part drawjng.

3.2 Design:
Finished {completely manufactured) parts shall conform to the following requirements:

3.2.1 Dimensjons: The dimensions of finished parts, after alllprocessing shall gonform to the
part drawing. Dimensions apply before coating with dry film lubricants.

3.2.1.1 Bearing Surface Perpendicularity: Shall be asspecified on the part drayving when
tested in accordance with Appendix A.

3.2.1.2 Geonletric Tolerances: Part features-shall be within the geometric toleraince specified
on the part drawing when tested by conventional measuring methods, e)xcept for
bearing surface perpendicularity.as in 3.2.1.1.

3.2.2 Surface| Texture: Surface texture of finished parts, prior to coating, shall gonform to the
requirements as specified-on‘the part drawing, determined in accordance with ASME
B46.1.

3.2.3 Threads: Screw thread UNJ profile in accordance with AS8879.

3.2.3.1 Counfersink: ~The entering end of the thread at the bearing surface and|the end of the
thread at the top of nut shall be countersunk as specified on the part drgwing.

3.2.3.2 Coated Threads: Threads in coated nuts shall meet the material limits for coated
threads specified in AS8879.

3.2.3.3 After Forming Self-Locking Feature: The upper threaded portion shall be formed out
of round in any manner which provides self-locking nuts meeting the locking torque
requirements of this specification. The coated nut shall allow the GO thread plug gage
to enter a minimum of three turns before engagement of the locking element for
tension nuts having overall length of threaded portion not less than 1.2 times the
nominal thread diameter; nuts having shorter threaded portion shall allow GO thread
plug gage to enter a minimum of three quarters of a turn.
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3.2.4 Construction: The nut shall be of the prevailing torque-type, self-contained, all metal
unit, including the self-locking feature. The locking feature shall not operate by means of
separate movement and shall not depend upon pressure on the bearing surface for the
locking action. Tool marks resulting from producing the self-locking feature shall blend

smoothl

y without abrupt change.

3.3 Heat Treatment:

3.4

3.5

3.6

3.6.1

The formed and machined nuts shall be solution, stabilization, and precipitation heat

treated in
specificat
24 hours.

Product N

Each part
character

Coating:

Nuts shal
otherwise
and large
thread pit
shall be U

on, except that the time for stabilizat

larking:

shall be identification marked as specified on the-part drawing. 0
5 shall have a rounded root form with a depth of.0.010 inch maxim

be coated with dry film lubrication in.accordance with AS1701, C
specified on the part drawing. On.Auts with nominal thread sizes
I, the coating thickness shall be-not less than 0.0002 inch when m
Ch diameter and bearing surface. Microscopic measurement on a
sed as a referee method.: Nuts with thread sizes smaller than 0.2

epressed
um.

ass IV, unless
0.2500 inch
easured on the
sectioned nut
b00 inch shall

show conpplete coating coverage(on'the threads and bearing surface. Coating on other

surfaces

Mechaniag

Hardne

shall be optional and,maybe incomplete.

al Properties:

treatme|

with MIL-STDB-1312-6. The minimum limit is controlled by the axial tensile
requirement’in 3.9.1.

5s: Unlesslotherwise specified on the part drawing, the core hardpess after heat

t as in-3.3 shall be no greater than 44 HRC (see 8.1), determineg

in accordance
strength

3.7 Metallurgical Properties:

3.7.1

Microstructure: Wrenching nuts and nut elements of anchor nuts shall have
microstructure of completely recrystallized material, except for cold working effects of

tapping

and forming operation of locking feature.
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3.8 Quality:

Parts shall be uniform in quality and condition, free from loose burrs, foreign materials,

and from

3.8.1

imperfections detrimental to the usage of the part.

Fluorescent Penetrant Inspection: Parts shall be subject to fluorescent penetrant

inspection, prior to coating or with coating removed, in accordance with ASTM E 1417,
Type 1, Sensitivity Level 2. Acceptance criteria of surface discontinuities shall be in
accordance with AS5447.

3.9 ProductHF

Refer to 1

Qualificat
3.9.1 Axial T¢
Table 1
3.9.1.1 As R€
accor
to 40
the ax

specified in Note /2/.

3.9.1.2 After
bolt a
baked
temps

bakin

and te

shall
rate s

erformance Test:

[ables 7 and 8 for details of sample sizes for Acceptance Test Pla
on Approval Test Plan.

nsile Strength: Nuts shall withstand the minimum-ténsile load as
without rupture, stripping, or appearance of cracks when tested a

ceived Condition at Room Temperature: Nuts in as received con(
Hance with MIL-STD-1312-8, using alloy<steel test bolts hardened
HRC minimum and having threads in.accordance with AS8879, sh
ial tensile load specified in Table 1/applied at room temperature 3

Bake, at Room Temperaturé€;" Prior to testing, the nut shall be ass;
5 specified in 3.10 with at least two thread turns protruding through
for 6 hours + 0.25 hour at 1400 °F + 15 °F, and then cooled to ro
rature. A new test.bolt shall be used for each axial tensile test. N
, tested in accordance with MIL-STD-1312-8, using alloy steel bo
mpered to 400HRC minimum and having threads in accordance W

pbecified.in_Note /2/.

n and

specified in
5 follows:

jition tested in
and tempered
all withstand
t the rate

pmbled on a
the nut and
bm

uts, after

ts hardened
ith AS8879,

vithstand thé-axial tensile load in Table 1, applied at room temperature at the
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TABLE 1 - Axial Tensile Load

Nut Axial Tensile Load

Thread at Room Temp.

Size Ibf minimum /1/
0.1380 -32UNJC-3B 1960
0.1380 -40UNJF-3B 2100
0.1640 -32UNJC-3B 2920
0.1640 -36UNJF-3B 3010
0.1900 -32UNJF-3B 4 070
.2500 -28UNJF-3B 7270
3125 -24UNJF-3B 11 520
.3750 -24UNJF-3B 17 120
4375 -20UNJF-3B 235190
.5000 -20UNJF-3B 30 900
.5625 -18UNJF-3B 39 180
.6250 -18UNJF-3B 49 030

NOTES:

"/

12/

Requirements
axial strength |
calculated from

A

where:

A =Areaa
d = Maxim
H = Height
n = Numbe
p = Pitch (1

Load requirem|
calculated from

above apply to companion bolts with UNJ threads to'Class 3A tolerance. Area u
pbad requirements is based on the UNJ basic piteh.diameter (max PD) at 0.375H
equation:

= 0.7854[d — (0.750 H)]? = 0.7854[d ~(.8495 /n)]?
= 0.7854[d — (.6495p)]°

the UNJ basic pitch didmeter at 0.375H thread depth, in’
im major diameter,inch

of the sharp V-thread = (cos 30) / n, inch

I of threads per.inch

/'n), inch

bents for axial strength load is based on 180 000 psi stress induced on area A. A
equation:

&l 400 000 A £, l al

bon which stress for
hread depth and

(Eqg. 1)

ial tensile load is

LDocal T H | 1 i
TXATAT TCTISTCTOUAU— TOU UUU AT, O 10aC T rioT

(Eq. 2)

For sizes not shown, axial tensile strength load for nuts shall be based upon the respective bolt stress area using
above equations and 180 000 psi stress.

where:

D = nomin

Maximum Load, Ibf/minute = 78 000 x D?

al major diameter of thread

(Eq. 3)
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3.9.1.3 Shank Nuts: Nuts with shanks designed to be flared at assembly (see Figure 1) shall
be tested as in 3.9.1 except that the bearing plate hole shall be 0.004 to 0.008 inch
greater than the maximum shank diameter. It is not necessary to flare the shank for
this test. The bearing plate hole shall be chamfered sufficiently to clear the shank nut
bearing surface-to-shank maximum fillet.

3.9.2 Wrench
conforn
wrench

permangnt deformation which can interfere with the use of socket wrench

to AS99

/ 7

FIGURE 1 - Flange Assembly, Flared:Shank Nut

Torque: Wrenching nuts with hexagon-or-double hexagon wrenc
ing to AS870 shall be tested as specified in Appendix B and shall
torques specified in Table 2 appliedthrough 15 engagement cyclg
4.

TABLE 2 - Wrench Torque

ning feature

withstand the
s without any
s conforming

Nominal
Dimension- \_/Nut Wrenching Feature Nut Wrenching Feature

Across Double Hexagon Hexagon
Flats Wrench Torque Wrench Torque
inch min, Ibf-in min, Ibf-in
0.188 -- 30
0.218 40 40
0.250 82 60
0.281 145 90
0.312 205 125
0.375 450 250
0.438 730 370
0.500 930 495
0.562 1130 690
0.625 1565 990
0.688 2000 1235
0.750 2375 1485
0.781 2750 1730

0.812 3180 1980
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3.9.3 Push Out Load: Anchor nuts shall be tested as specified in Appendix C and shall
withstand the push out load specified in Table 3 without separating from the plate or
channel. Nuts shall be serviceable after this test.

TABLE 3 - Push-Out Load

Nominal Push Out Load
Thread Diameter minimum
Inch Ibf
0.1380 60
0.7040 ol
0.1900 100
0.2500 125
0.3125 125
0.3750 125
0.4375 125
0.5000 125
0.5625 125
0.6250 125

3.9.3.1 The push out test in 3.9.3 is applicable to gang channel nuts, plate nuts|(floating and
nonfldating except side by side, corner andside mounted types). See Appendix A for
definifion of types.

3.9.4 Torque |Out: Anchor nuts of the types.in 3.9.3.1 shall be tested as specifi¢d in Appendix
D and shall withstand the torque-eut’loads in Table 4 without cracking, rugture, or being
deformed to a degree which will\prevent normal use. This test shall be pgrformed with
no axiallload on the bearing surface of the nut retainer plate or channel.

TABLE 4 - Torque-Out Load

Nominal Torque-Out Load
Thread Diameter minimum
Inch Ibf-in
0.1380 30
0.1640 45
0.1900 60
0.2500 100
0.3125 160
0.3750 240
0.4375 350
0.5000 450
0.5625 600

0.6250 900
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3.9.5 Permanent Set: Nuts shall be tested as specified in Appendix E and shall not exceed
the maximum permissible prevailing torque or be less than the minimum breakaway
torque values specified in Table 5. The bolt or stud shall protrude through the nut a
minimum of three full thread turns.

3.9.6

3.9.6.1

3.9.6.2

3.9.6.3

Reusability Test at Room Temperature, After Bake: Nuts shall be tested for three
consecutive cycles as specified in Appendix F, loading initially to 85,000 psi in
accordance with 3.9.6.3. The assembly shall be heated in a furnace to 1400 °F + 15 °F
and held at heat for 6 hours £ 0.25 hour, removed from the furnace and cooled to room
temperature-

Wren
the ny
assen
unseg

ching and Reference Recording: Wrenchable nuts shall be wrenc
t relative to the fixture. The wrenchability of the tested nuts-shall
nbly of standard wrench. For reference information, the installatio
ting torques shall be recorded for each heat cycle.

Locki
mini

g Feature Torque Requirements: Nuts tested as in 3.9.6 shall co
um breakaway torque in Table 5, Column (1),:for each cycle. The

torque¢ shall be measured on installation and removal, and shall not exc
in Tahle 5, Column (4), nor shall be less than:the' breakaway torque in T

Colu

Loadi
the bd
pitch

85,00
elastid

wherg:

n (1).

ng by Elongation: Loading shall be determined by measurement g
It at room temperature using, bolts having a shank diameter equal

ned by turning
bermit
N and

hform to the
prevailing

bed the torque
able 5,

f elongation of
to the thread

liameter. The bolt elongation used to load the nut-bolt assembly fo induce

D psi axial tensile stress(in'the bolted assembly is based on a mod
ity of 31,000,000 psi and the following equations:

e =s/E, unit elongation, inch/inch

el =bolt elongation,inch

ulus of

(Eq. 4)

(Eq. d)

S

—umit stramrof botttoadedstrank;chfinch

= 85,000 psi bolt stress at area of max minor (root) dia

E = 31,000,000 psi modulus of elasticity

L

= bushing length (see Appendix F) in loaded nut-bolt assembly

The elongation of bolts for nut sizes not listed herein shall be 0.002742L, where
L = bushing length as in Appendix F.
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3.9.7

3.9.8

Reusability Test at Room Temperature, As Received Condition: Nuts shall be tested for
five cycles as specified in Appendix G, loading to installation torque specified in Table 5,
Column (5). Wrenchable nuts shall be turned relative to the fixture. For nonwrenchable
nuts, the bolt head shall be turned. Locking feature torque shall conform to the minimum
breakaway torque and maximum prevailing torque in Table 5, Column (1) and (3),
respectively, for each cycle. The prevailing torque shall be measured on installation and
removal, and shall not exceed the torque in Table 5, Column (3), nor shall be less than
the breakaway torque in Table 5, Column (1). After testing, the nut shall assemble
freely, W|th the flngers up to the self-locking feature BoIt threads shall remain
serwce d pe assemk . ) up-to the self-

H, loadihg to assembly torque specified in Table 5, Column (5). Wrenchaple nuts shall
be turngd relative to the fixture. For nonwrenchable nuts, the®olt head shall be turned.
Nuts shpll conform to the minimum breakaway torque in Fable 5, Column|(2). The
prevailing torque shall be measured on installation andd¢emoval and shall|not exceed the
torque in Table 5, Column (3), nor be less than the breakaway torque in Tjable 5, Column

2).
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TABLE 5 - Locking Feature Torque and Assembly Torque

Minimum Minimum Maximum Maximum
Breakaway Breakaway Prevailing Prevailing Assembly
torque Torque Torque Torque torque
Nominal Ibf-in Ibf-in Ibf-in Ibf-in Ibf-in
Thread Size (1) (2) (3) (4) (5)
0.1380 -32 1 2 7 14 15
0.1380 -40 1 2 7 14 16
0.1640 -32 1.5 3 11 22 25
0.1640 -36 1.5 3 11 22 26
0.1900 32 2 4 15 30 42
0.2500 8 3.5 7 30 60 95
0.3125 p4 6.5 13 60 120 185
0.3750 p4 9.5 19 80 160 330
0.4375 0 14 28 100 200 530
0.5000 0 18 36 150 300 800
0.5625 {18 24 48 200 400 1150
0.6250 {18 32 64 300 600 1580
(1) Minimum breakaway torque for 5-cycle, room temperaturegias received test; 3-cycle, loaded and
conditigned test; permanent set test.
(2) Minimum breakaway torque for Single-cycle, loaded; room temperature test.
(3) Maximyim prevailing torque for 5-cycle, room temperature, as received test; Single-cyclg, loaded,
room tgmperature test; permanent set testy
NOTE:| Atinitial installation, values(may be exceeded when bolt first enters locking feajure,

(4)
(5) Assem

temper

Maximyim prevailing torqué at removal for 3-cycle, loaded and conditioned test.

provided all parts are within the specified limits after a minimum of 1.5 thread pjtches,
including chamfer, pretrudes through the top of nut.

bly torque for/5-cycle, loaded, room temperature test and single-cycle, loaded, ropm
ature test.

3.9.9

3.9.91

Acceler
and sha

hted.Vibration Test: Nuts shall be tested in accordance with MIL-$TD-1312-7
[I'be loaded to assembly torques specified in Table 6. The loaded nut assembly

shall wi

hstand 30 000 cycles continuous vibration at 30 cycles per second and an

amplitude (total travel) of 0.435 to 0.465 inch without relative rotation exceeding 360°,

without cracking of the nut, and without being capable of turning nut by hand. Nut sizes
to be tested shall be as shown in Table 6; testing of other nuts sizes shall be as agreed
upon by purchaser and vendor.

At Room Temperature, As Received Condition: Nut shall be loaded as specified in
3.9.9 on spacer then removed and reinstalled four additional times on the same bolt to
the assembly torques in Table 6. The final assembly shall be with the block ready for
the vibration test. The loaded nut assembly shall then be vibrated at room
temperature in accordance with 3.9.9 requirements, and nuts shall conform to the
requirements of 3.9.9 after the vibration test.
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3.9.9.2 At Room Temperature After Baking: Nuts shall be loaded as specified in 3.9.9 on
spacer as specified in Appendix F, and the loaded nut assembly shall be heated in a
furnace to 1400 °F + 15 °F and held at heat for 6 hours + 0.25 hour, and cooled to
room temperature. Nut shall then be removed from the assembly and reinstalled two
additional times on the same bolt to the assembly torques in Table 6. The final
assembly shall be on the test fixture in the block ready for the vibration test. The
loaded nut assembly shall then be vibrated at room temperature in accordance with
3.9.9 requirements, and nuts shall conform to the requirements of 3.9.9 after the

3.9.10 Flareab

3.10 Test Boltsg:

3.1

vibration test.

lity: Unless otherwise specified on the part drawing, the shank‘of

shank nuts

shall begl capable of being flared with a 60° included angle conical togkto @ diameter

equal td 120% of the maximum shank diameter without cracking.

TABLE 6 - Assembly Torque for Accelerated Vibration Test

Nominal Assembly Torque
Thread Size Ibf-in
0.1640 -32 22
0.1640 -36 22
0.1900 -32 30
0.2500 -28 60
0.3125-24 120
0.3750 -24 160
0.4375 -20 200
0.5000 -20 300
0.5625 -18 400
0:6250 -18 600

Except ag specifiedin 3.9.1, 3.9.2, 3.9.3 and 3.9.4, test bolts shall be unpla
conform tp AS7474 with threads in accordance with AS8879.

Test Lubrjcation:

ed and

Stud-mandrel or bolt threads and nut bearing surface, and for nonwrenchable nut tests,
the bolt bearing surface shall be lubricated with aircraft engine oil MIL-PRF-7808 or

equivalent before each installation and removal of the nut.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of parts shall supply all parts for vendor tests and shall be responsible for
performing all required tests. Subsequent to qualification, there shall be no changes in the
manufacturing method and operations sequence without requalification of the parts.
Results of such tests shall be reported to the purchaser. Purchaser reserves the right to
sample and to perform any confirmatory testing deemed necessary to ensure that parts

conform t
4.2 Classificgtion of Tests:
The inspe
a.

b. Qualification Tests

4.2.1

422

4.3 Sampling

4.3.1

4.3.11

4.3.1.2

ntha raaiiiramante nf thic cnacification
tHe-FegtHe eSO tHS-SPeCHGaHOR-

Acceq]

Accepts
Table 7

Qualificption Tests: Tests to determine-conformance to all technical requi
specification and part drawing are listed’in Table 8.

Accepts

Nondegstructive Tests, Visual and Dimensional: A random sample shall
from each inspection lot, the size of the sample to be as specified in Tal

classi
in Tal

consitfered defective when out of tolerance.

ction and testing of parts shall be classified as follows:

tance Tests

nce Tests: Tests classified as acceptance or routine control tests

nce Tests: Acceptance tests shall be performed on each inspecti

fication of-defects for nuts will be as specified in Table 9. Defects
le 9 ghall be classified as Minor B defects. All dimensional chara

are listed in

rements of this

pn lot.

be selected
ple 10. The
not classified
cteristics are

Destructive Tests: A random sample shall be selected from each inspection lot, the
size of the sample shall be as specified in Table 11. The sample nuts may be selected
from those that have been subjected to and passed the nondestructive tests.

4.3.2 Qualification Tests: The qualification test samples shall consist of the applicable number
of nuts for each thread size to be tested as specified in Table 8.
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TABLE 7 - Summary of Acceptance Tests

Req. Sample
Characteristic Para. Size Test Method
Non-Destructive Tests
Dimensions 3.2.1 Tables 9 & 10  Conventional measuring methods
Bearing Surface 3.2.11 Tables 9 & 10  Appendix A
Perpendicularity
Geometric tolerances ~ 3.2.1.2 Tables 9 & 10  Conventional measuring methods
Surf:lce Texture 322 Tables 9 & 10 Per ASME B46.1
Threpd Size 3.23 Tables 9 & 10  Inspection per AS8879
Prodpct Marking 3.4 Tables 9 & 10  Visual examination
Qualjty 3.8 Tables 9 & 10  Visual examination
Fluofescent Penetrant  3.8.1 Tables 9 & 10  Inspection per ASTM E 1417
Inspgction Critetia'per AS5447
Packaging & 5.1 100% \lisual examination
Idenfification
Destructive(Tests
Coatjng 3.5 Table 11 Per AS1701
Hardness 3.6.1 Table 11 MIL-STD-1312-6
Micrgstructure 3.71 Table 11 Microscopic examination 100X
Axiall Tensile Strength  3,9:u1 Table 11 MIL-STD-1312-8
as rgceived condition
Single-Cycle Test 3.9.8 Table 11 Appendix H
Flardability 3.9.10 Table 11 Conventional flaring tool
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TABLE 8 - Summary of Qualification Tests

Req. Sample
Characteristic Para. Size Test Method
Destructive tests 1/
Material 3.1 3 Certify composition
Coating 3.5 5 Per AS1701
Hardness 3.6.1 5 MIL-STD-1312-6
Microstructure 3.7.1 5 Microscopic examination 100X
Axial Tensile Strength 3.9.1
As Received 3.9.1.1 4 MIL-STD-1312-8
After 1400 [F Bake 3.9.1.2 4 MIL-STD-1312-8
Wrench Torqpe 3.92 3 Appendix B
Push Out Load 393 5 Appendix C
Torque Out 394 5 Appendix D
Permanent Sgt Test 3.95 3 Appendix E
Reusability Test
After 1400 [F Bake 3.9.6 10 Appendix F
As Received 3.9.7 10 Appendix G
Accelerated Yibration Test 3.9.9
As Received 3.9.9.1 5 MIL-STD-1312-7
After 1400 [F Bake 3.99.2 5 MIL-STD-1312-7
Flareability 3.9.10 3 Conventional flaring toql
Non-Destructive Tests 2/
Dimensions 3.2.1 All Conventional measuring method
Bearing Surfgce Squareness 3.2.1.1 All Appendix A
Geometric Tilerances 3.21.2 All Conventional measuring method
Surface Textyire 3.2.2 All Per ASME B46.1
Thread Size 3.23 All Inspection per AS8879
Construction 3.24 All Visual examination
Product Marking 3.4 All Visual examination
Quality 3.8 All Visual examination
Fluorescent Renetrant 3.8.1 All Inspection per ASTM E| 1417,
criteria per AS5447
1/ Total numper of samples«fordestructive tests equals 75; all samples shall be subjected to the non-
destructive tests prior to/being subjected to the destructive tests. The same test sample mpy be used
for more than one test provided that none of the characteristics of the samples are altered fluring the
test procefdure.
2/ Sample sige inclddes all samples for destructive tests.
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TABLE 9 - Classification of Visual and
Dimensional Characteristics

Class Characteristic
Major A
101 Presence of locking element
102 Surface discontinuities revealed by fluorescent

penetrant inspection

Major B
201 Thread size
202 Perpendicularity of bearing surface
203 Product marking

204 Shank diameter
205 Shank length

206 Rivet hole size
207 Rivet hole location
208 Surface texture
209 Single-cycle test
Minor A
301 Wrenching size and configuration
302 Nut height
303 Bearing surface diameter
304 Float of nut elemjent
305 Burrs and toel.marks
306 Depth of counterbore
307 Flange thickness
Minor B
401 Runout of wrenching form to thread
402 Runout of shank OD to thread
403 Runout of flange OD to thread
404 Countersink on thread end
404 Other dimensional characteristics not listed

NOTE: The characteristic and its class determines the size of the
sample to be selected from Table 10
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TABLE 10 - Sampling Data

Non-Destructive Tests
Visual and Dimensional Characteristics
For Classes Major A, Major B, Minor A, and Minor B

Production Major A Major B Minor A Minor B
Inspection Sample Sample Sample Sample
Lot Size Size Size Size Size
2t08 All All 5 3
910 15 Al 3 5 3
16 to 25 All 13 5 3
26 to 50 32 13 5 5
51t0 90 32 13 7 6
91 to 150 32 13 11 7
151 to 280 32 20 13 10
281 to 500 48 29 16 11
501 to 1200 73 34 19 15
1201 to 3200 73 42 23 18
3201 to 10000 86 50 29 22
10001 to 35000 188 60 35 29
35000 to 150000 123 74 40 29
150001 to 500000 156 90 40 29
500001 & over 189 102 40 29

The acceptance number of defectives is ZERO in all cases.
Fofr classification of characteristics; réfer to Table 9.

TABLE 11 - Sampling Data

Destructive Tests
Mechanical and Metallurgical Characteristics

Production Sample
Inspection Size

Lot
Up to 500
501 to 3200
3201 to 35000
35001 & over 1

W o oW

The acceptance number of defectives is
ZERO in all cases.
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4.4

441

442

4.5

5. PREPARATION FOR DELIVERY:

5.1

5.1.1

5.1.2 Parts having different part numbers shall be packed in separate container

5.1.3

514

Reports:

The vendor shall furnish with, or prior to, the first shipment of parts of each part number
a report of test data showing that the parts conform to all qualification requirements of
this specification and the part drawing.

The vendor of parts shall furnish with each production lot shipment a report stating that
the chemical composition of the parts conform to the applicable material specification,
and showing the results of tests to determine conformance to the acceptance tests. This

Rejected

If a produ
to screen
Table 7 o
lots.

Packagin

Packag

Each cd

NUTS,
AS5878
PART N
LOT NU
PURCH

|

| ots:

ction inspection lot is rejected, the vendor of parts shallperform cq
out or rework the defective parts, resubmit for acceptance tests in
I scrap the entire lot. Resubmitted lots shall be‘clearly identified 4

j and Identification:

ng shall be in accordance with~\ASTM D 3951.

ntainer of parts shall'be marked to show not less than the followin
SELF-LOCKING NICKEL ALLOY, CORROSION AND HEAT RES
UMBER

MBER
ASE"ORDER NUMBER

QUANTI

ITY

AS5878,

antity.

prrective action
spection as in
S reinspected

5.
g information:

STANT

MANUFACTURER'S IDENTIFICATION

Threaded fasteners shall be protected from abrasion and chafing during handling,
transportation, and storage.

6. ACKNOWLEDGMENT:

A vendor shall mention AS5878 in all quotations and when acknowledging purchase orders.
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7. REJECTIONS:

Parts not conforming to this specification, or to modifications of this specification
documented on part drawing/standard, will be subject to rejection.

8. NOTES:

8.1 Hardness conversion tables for metals are presented in ASTM E 140.

8.2 Key Wordgs:

Nuts, Self-Locking, Procurement Specification

PREPARED UNDER THE JURISDICTION OF
SAE COMMITTEE E-25, GENERAL STANDARDS FOR AEROSPACE PROPULSION
SYSTEMS
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APPENDIX A
MEASUREMENT OF PERPENDICULARITY VARIATION OF THE BEARING SURFACE

A.1 SCOPE:
This appendix is a mandatory part of this specification.
A1A1 Purpose of Test:

To measure the variation from perpendicularity of the nut bearing surface "A" (see
Figurg¢ AT) relative 1o the thread. This inspection is applicable o all nut$.

A1.2 Floating Nuts:

This measurement applies only to the nut element of floating:huts, when the retaining
plate pr channel has been removed.

A2  APPLIGABLE DOCUMENTS:

AS7471 Bolts and Screws, Nickel Allay, UNS N07001 Tensile|Strength 165
ksi, Corrosion and Heat Resistant Procurement Specification

AS8879 Screw Threads, UNJ Profile, Inch

ASME B46.1 Surface Texturel(Surface Roughness, Waviness, Lay))

NAS33%3 Fixture - Bearing Surface Squareness Test, Self-Locking Nuts

A.3 APPARRATUS:
A.3.1 Particulars:

Particulars of-the fixture are given in NAS3353; the bolts or studs shall ke in
accorflance.with the maximum material bolt or stud in Appendix E, Figure E1.

A4 PROCEDURE:

A.41 The perpendicularity of the bearing surface relative to the thread shall be measured
within the basic area "A" as defined in Figure A1.

A4.2 Nuts may be checked for perpendicularity before or after forming the self-locking
feature.
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Wrenching Nuts Floating Nut Element
A A
T I
!
Spline Hexagon Plate & GangOfhannel

A43

(also, DObl Hex)

Non-Floating Plate Nuts

A A

Two Lig Corner Side By Side

Control for Various Types of Nuts

The

FIGURE A% Bearing Surface Area "A" Under Perpendicularity

a minimum of

three turns if checked before forming the locking feature, or until the end of the bolt or
stud is through the locking feature if checked after forming. The variation from
perpendicularity is evaluated with a shim of the required thickness.
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B.1

B.1.1

B.1.2

B.2

B.3

B.3.1

B.4

B.4.1

B.4.1.1

B.4.1.2

SCOPE

APPENDIX B
WRENCH TORQUE TEST

This appendix is a mandatory part of this specification.

Purpose of Test:

To test that the wrenching configuration is capable of withstanding the high unseating

torqué
Nut T

This t
hexad

APPLIQ
AS954
AS887¢
APPAR
Typic

The ty

bS encountered with nuis In hot areas of aerospace propulsion systems.
ypes to be Tested:

bst is applied to externally wrenched nuts of spline, double hexagan, and
on wrenching configuration.

ABLE DOCUMENTS:

4

Thin Wall 12-Point Sockets for, Aerospace Engine Us
Screw Thread, UNJ Profile

ATUS:

h| Apparatus:

pical test apparatus.is shown in Figure B1 comprises the following:

a. Alloy steel stud with' threads conforming to AS8879.

b. Two wrenches conforming to AS954; double hexagon sockets for hexagon and

dquble hexagon drive nuts.

c. Square drive adapter for socket wrenches.

PROCEDURE:

Method Using Stud and Wrenches:

Place adapter in vise. For hexagon nuts, bottom hexagon nut is gripped in vise.

Locate first wrench socket on adapter.
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B.4.1.3

B.4.1.4

B.4.1.5

TORQUE

/ HIGH STRENGTH BOLT
MATERIAL
=2

VISE

i
/ #1h TEST NUTS
Hih l—/

~a——— WRENCH

SQUARE DRIVE

FIGURE B1 - Wrench Torque*Test Apparatus

Assemble nuts to be tested onto stud until bearing surfaces contact atmid length of

stud.

full |
Loc

Eng
spe

hte assembly into ficstwrench.

Ensure stud engages full length of nut thread but protrusion must not prevent
pcation of nut wrenching-configuration into wrench socket.

age second wrench onto upper nut and test to the requirement of this
Cification.
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CA1

C.11

C1.2

C2

C.3

C.3.1

APPENDIX C
PUSH OUT TEST

SCOPE:

This appendix is a mandatory part of this specification.

Purpose of Test:

This test is to determine whether the nut retainer plate or channel is capable of

withst
install

Types
This t

to nor
plate

APPLIG
AS8879

APPAR

Anding the axial push out Toad specified in this Specification arter, t
ed.

of Nuts to be Tested:
bst is applicable to floating plate nuts and gang channel nuts. Itis

floating plate nuts that are side by side mounting;.and also, to flog
nuts (see Figure C1).

&/
&

Side By Side Corner Angle

FIGURE C1 - Types_of Nuts Not Applicable to Push Out Test

ABLE DOCWUMENTS:
Screw Threads, UNJ Profile

ATUS:

he nut is

not applicable
ting angle

Parts

Contained:

The test apparatus is shown in Figure C2 and comprises the following:

a. The retention plate.

b. Rivets or bolts to attach test nut to plate.

c. A

push-out mandrel with spherical end.

d. Alloy steel bolt with threads conforming to AS8879.
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Dimensions in inch

A=10.312 for D 5 0.190
A= 0,438 for D > 0.790
B=0D+ 6.020

D =

nom major dia of thread

FIGURE C2 - Push Out Test Apparatus

C.4 PROCHDURE:

C.4A1 Attach the plate nut or section of gang channel to be tested to the plate py riveting or
with bplts.

C.4.2  Apply|the push-out load given in this speggification to the spherically endgd bolt or stud
as shown in Figure C2.

C.4.3 Install a standard bolt with thefingers up to the locking feature using no|supporting
pressuire on the nut.

C44 Remqve bolt and detach nut from retention plate or channel.

C4.5 Submiit the nut forvisual examination and, if necessary, to an examinatipn at low
magnification aftér sectioning.
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D.1

D.1.1

D.1.2

D.2

D.3

D.3.1

APPENDIX D
TORQUE OUT TEST

SCOPE:

This appendix is a mandatory part of this specification.

Purpose of Test:

This test is to determine that the retention device is capable of holding the nut element

again
Types
This t
a.

b.

APPLIC
AS8879
APPAR
Typic
A typi
a.

b.

F

Fi
sv

A

Ri

5t rotation when tightening or unfightening the mating bolt.

of Nuts to be Tested:

pst is applicable to the following types of nuts producedias multi-p
bating plate nuts or gang channel nuts.

ked plate nuts which have the nut body assembled on a plate by b
aging.

ABLE DOCUMENTS:
Screw Threads, UNJ Profile
ATUS:
hl Apparatus:
Cal test apparatus is shown in Figure D1 and comprises the follow
retentionplate.

vets.orbolts to attach test nut to plate.

ece nuts:

razing or

ng:

Al

oy steel bolt with threads contorming 10 ASGa /9.

A hardened steel sleeve that bears the axial load against the base of nut element
and bolt bearing surface, with no axial load on the retention plate during the test.
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A HARDENED

— 1 STEEL . . o

7 SLEEVE Dimensions in inch

/ A =0.312 for D £ 0.190

1(\: < e, A= 0.438 for D > 0.190

5 —] iinipiniakainiaiel | I R B=0D+ 0.008
----- §-‘ : SN 4 D = nom major dia of thread
ﬁéA An-m—soa

D.4

D.4.1

D.4.2

D43

D4.4

PROCH

Attach
bolts.

Apply
Remad

Subm

FIGURE D1 - Torque Out Test Apparatus

DURE:

the nut or section of gang channel to be tested to the plate by riv

the torque-out torque given in this specification in a clockwise dirg
ve the bolt and detach nut from rétention plate or channel.

it the nut for visual examination and, if necessary, to an examinati

magnification after sectioning!

bting or with

ction.

bn at low
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E.1

E.1.1

E.2

E.3

E.3.1

APPENDIX E
PERMANENT SET TEST

SCOPE:

This appendix is a mandatory part of this specification.

Purpose of Test:

This test is applicable to all self-locking nuts (wrenching nuts and anchor nuts) and is

to ver[fy the ability of the nut locking feature to perform within the locking torques of

this s;l>

APPLIGJABLE DOCUMENTS:
AS7471 Bolts and Screws, Nickel Alloy, UNS'NO7001 Tensile
ksi, Corrosion and Heat Resistant Procurement Spec
AS8879 Screw Threads, UNJ Profile
ASME B46.1 Surface Texture (Surfacé'Roughness, Waviness, ang
APPARATUS:
Test Bolts or Studs:

The apparatus shown in Eigures E1 and E2 comprises the following:

a. M

b. M

aximum material-bolt or stud conforming to Table E1 and Figure E{1.

nimum material bolt or stud conforming to Table E2 and Figure EZ2.

ecification when assembled on a minimum threaded bolt or stud-after having
first been assembled onto a maximum threaded bolt or stud.

Strength 165
fication

Lay)

—
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E.4

E.4.1

TABLE E1 - Maximum Material Bolt or Stud Thread Dimensions

Nominal
Thread
Size

Pitch
Dia
inch

0.1380 -32
0.1380 -40
0.1640 -32
0.1640 -36

04900 -32

0.1167-0.1177
0.1210-0.1218
0.1427-0.1437
0.1452-0.1460

01687-01697

NOTES:

[N

0.2500 -28
0.3125 -24
0.3750 -24

0.4375 -20
0.5000 -20
0.5625 -18
0.6250 -18

. Maximum material bolt or stud.

0.2257-0.2268
0.2843-0.2854
0.3467-0.3479

0.4038-0.4050
0.4662-0.4675
0.5250-0:5264
0.5875-0,5889

2. Bolts or studs shall conform to AS7471 exceptthreads may be formed by
any method provided dimensional and surface finish requirements are met.

3. Surface Roughness: Thread flanks to ©€’32 pin Ra in accordance with
ASME B46.1.

4. Threads: AS8879 except pitch diameter shall be as specified in Table E1.

2 x D(MIN) s 2P MAX LEAD
= THREAD PITCH :
=- 1.5P MAX TO FULL PD
A ( ___________ Y L
@0 7 = PITCH DIA
S I
FIGURE E1 - Maximum Material Bolt or Stud
PROCEDURE:

Lubricate the maximum material bolt or stud (Figure E1) and nut in accordance with
this specification.
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E4.2

E.4.3

E4.4

E.4.5

E.4.6

Assemble nut onto the maximum material bolt or stud until a minimum of three pitches
protrude through the top of nut. Record the maximum prevailing torque achieved on
installation.

Remove the nut from the maximum material bolt or stud.

Lubricate the minimum material bolt or stud (Figure E2) in accordance with this
specification.

Asserble the same nut onto the minimum material bolt or stud unfiil thrée thread
pitchess protrude through the top of nut. Record the maximum prevailing torque
attaing¢d on installation.

Remqgve the nut from the minimum material bolt or stud, recording the breakaway
torqug.

NOTH: Nuts used for this test shall not be reused.

2 x D(MIN)

-4 = 2P MAX LEAD THREAD

- - - PITCH DIA — MAJOR |DIA

- o 1.5P MAXTO FULL PD
P|= THREAD PITCH

45° ="

L
o

FIGURE E2 - Minimum Material Bolt or Stud
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