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STUDS, STEEL, CORROSION AND NEAT RESISTANT 
1800°F Solution Heat Treated 

Precipitatlon Heat Treated After Roll Threaded 

FSC 5307 

1. SCOPE: 

1.1 	Type: 

This procurement specification covers aircraft quality studs made from a 
corroslon and heat resistant age hardenable iron base alloy of the type 
ldentifled under the Unified Numbering System as UNS S66286 and of 
130 000 psi tensile strength at room temperature, with maximum test 
temperature of parts at 1200°F. 

1.2 Application: 

Primarily for aerospace propulsion system appllcations where the coeffic9ent 
of expansion of the stud is more compatible in light alloys, and where 
stress rupture and creep resistance are of primary importance at elevated 
temperatures. 

1.3 Safety - Hazardous Materials: 

While the materials, methods, applications, and processes described or 
referenced in this specification may involve the use of hazardous materials, 
this speciflcation does not address the hazards which may be involved in 
such use. It is the sole responsibility of the user to ensure familiarity 
with the safe and proper use of any hazardous materials and to take 
necessary precautionary measures to ensure the health and safety of all 
personnel involved. 
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SAE 	AS7481 

2. REFERENCES: 

2.1 Appllcabte Documents: 

The following publlcatlons form a part of thls speclflcation to the extent 
speclfied hereln. The latest lssue of SAE publlcatlons shall apply. The 
appllcabte lssue of other documents shall be the issue 1n effect on the date 
of the purchase order. 

2.1.1 SAE Publlcatlons: Avall~able from SAE~ 400 Commonwealth Dr1ve, Warrendale, 
PA 15096-0001. 

2.1.1.1 Aerospace Materlal Speclflcatlons: 

AMS 2645 Fluorescent Penetrant Inspectlon 
AMS 2750 Pyrometry 

AMS 5731 Steel Bars~ Forgings, Tubing~ and R1ngs~ Corroslon and Heat 
Reslstant, 15Cr-25.5N1-1:3Mo-2.1T1-0.0066-0.30V, Consumable 
Electrode Melted~ 1800°F (982°C)~ Solution Heat Treated 

~.1.1.2 Aerospace Standards: 

AS3062 Bolts, Screws~ and Studs~ Screw Thread Requirements 
AS3063 Bolts~ Screws, and Studs~ Geometrlc Control Requirements 

2.1.2 U.S. Government Publicatlons: Avallable from Standardizatlon Documents 
Order Desk~ Bullding 4D~ 700 Robbins Avenue~ Phlladelphia, PA 19111-5094. 

2.1.2.1 M111tary Speclflcatlons: 

MIL-S-7742 Screw Threads~ Standard~ Optlmum Selected Serles: General 
Speclflcatlon for 

MIL-S-8879 Screw Threads~ Controlled Radlus Root With Increased Minor 
Dlameter; General Speclflcation For 

2.1.2.2 M111tary Standards: 

MIL-STD-105 	Sampting Procedures and Tables for Inspection by Attributes 
MIL-STD-1312 	Fasteners~ Test Methods 
MIL-STD-2073-1 DOD Materlel~ Procedures for Development and Appllcation 

of Packaging Requlrements 

2.1.3 ASTM Publlcatlons: Available from ASTM~ 1916 Race Street, Philadelphia, PA 
19103-1187. 

ASTM E 8 	Tenslon Testing of Metallic Materials 
ASTM E 10 	Br1ne11 Hardness of Meta111c Materials 
ASTM E 112 Determining Average Grain S1ze 
ASTM E 139 Conducting Creep~ Creep-Rupture, and Stress-Rupture Test of 

Metallic Materials 

-2- 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
74

81

https://saenorm.com/api/?name=0cb1c8cc2e5fff77b2802698f0403103


SAE 	AS7481 

2.1.4 ANSI Publication: Avallable from Amerlcan National Standards Institute, 
1430 Broadway, New York, NY 10018. 

ANSI/ASME 646.1 Surface Texture (Surface Roughness, Waviness, and Lay> 

2.2 Definitions: 

PRODUCTION INSPECTION LOT: Shall be all finished parts of the same part 
number, made from a single heat of a~loy, heat treated at the same time to the 
same specified condition, produced as one contlnuous run, and submitted for 
vendor's inspection at the same time. 

2.3 Unit Symbols: 

° - degree, 	angle 
°C - degree Celsius 
°F - degree Fahrenheit 
cm3  - cubic centimeter 
g - gram 
h - hour 
in - 	inch 
mi n - mi nute of ti me 
X - percent 	(17: • 	1/100) 
lbf - pounds force 
psi - pounds force per square lnch 
sp gr - speclfic gravlty 

3. TECHNICAL REQUIREMENTS: 

3.1 	Material: 

Shall be AMS 5731 steel heading stock or bar. 

3.1.1 Stock: Shall be reduced 15 to 25X in cross sectional area during the final 
drawing or rolling at a temperature not higher than 1600°F unless stock is 
so reduced or 1s otherwlse processed, during manufacture of parts, to 
prevent grain growth during heat treatment. Stock reduced as above shall 
have a hardness of 201 to 285 HB, determined in accordance wlth ASTM E 10. 

3.2 Design: 

Flnished (completely manufactured) parts shall conform to the following 
requlrements: 

3.2.1 Dlmensions: The dlmenslons of finlshed parts, after all processing, 
including plating, shall conform to the part drawing. Dimensions apply 
after plating but before coating wlth dry film lubrlcants. 

3.2.2 Surface Texture: Surface texture of flnished parts, prior to plating or 
coating, shall conform to the requlrements as specified on the part drawing, 
determined in accordance with ANSI/ASME 646.1. 
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3.2.3 Threads: Screw thread UN proflle 1n accordance with MIL-S-7742 and UNJ 
proflle 1n accordance wlth MIL-S-8879 shall be a part of this speclfication 
and shall be the basls for all screw thread requlrements. The applicable 
screw thre~d specificatlon sha11 be as specified on the part drawing. 
Tolerances for pitch diameter of the stud end sha11 be as specified on the 
part drawing. The special stud end thread requirements shall be in 
accord~nce with AS3062 for the following requlrements: 

a. Le~d and half-angle varlatlons 
b. Taper 	 ' 
c. Out-of-roundness 
d. Stud tead threads 
e. Stud thread runout 

3.2.3.1 The requlrements for thre~d crest v~rlatlons, locking holes in the nut end 
thre~d~ lncomplete lead threads and thread runout on nut end threads shall 
be ds speclfled 1n AS3062. 

3.2.3.2 Chamfer: The entering end of the thread sha11 be chamfered as speclfied 
on the p~rt dr~wing. 

3,2.4 Geometrlc Toler~nces: Part features shall be wlthln the geometrlc 
toierances speclfled on the part drawing and~ where applicable~ controlled 
1n ~ccordance wlth AS3063. 

3.3 Fabrtc~tlon: 

3.3.1 Bl~nks: Blanks shall be m~chlned sufflclently to remove surface defects. 
The small dlameter or nut end of blanks for stepped studs may be reduced as 
necess~ry by extruding or m~chining or both, or the larger diameter or stud 
end m~y be upset. Upsetting to produce ~ shoulder or should~rs between the 
threaded ends 1s permisslble. Heading stock to be hot upset sha11 not be 
heated to ~ temperature higher than 2100°F. 

3.3.1.1 When ~ shoulder or shoulders are produced by upsetting, the metal removed 
from the be~ring surface shall be as 1lttle as practicable to provide a 
cledn~ smooth surface. 

3.3.2 He~t Treatment: Upset~ extruded or machined blanks~ except blanks machined 
from solutlon heat treated stock~ shall~ before oxide removal and rolling 
the thre~ds~ be solution heat treated as in 3.3.2.2~ observing the following 
requlrements: 

a. Preclpltatlon heat treatment sha11 follow the oxlde removal and rolling 
the threads on upset, extruded, or machlned blanks. 

b. If machlned from solution heat treated stock~ only precipitation heat 
treatment is necessary. 

3.3.2.1 He~ting Equlpment: Furnaces may be any type ensuring uniform temperature 
throughout the parts being heated and shall be equlpped with, and operated 
by, ~utomatic temperature controllers and data recorders conforming to 
AMS 2750. The heating medlum or atmosphere shall cause no surface 
hardening by carburizing or nitriding. 
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3.3.2.2 Solution Heat Treatment: Blanks shall be solut9on heat treated by 
uniformly heating to 1800°F ± 25, holding at heat for not less than 1 h, 
and cooling at a rate equivalent to oil quench or faster. 

3.3.2.3 Precipitation Heat Treatment: After oxide removal antl rolling the 
threads, parts shall be precipltation heat treated by heating to a 
temperature within the range 1300 to 1400°F, holding at the selected 
temperature within ±15°F for not less than 16 h, and cooling in air. 

3.3.3 ~xide Removal: Surface ~xide and oxlde penetratlon resulting from prior 
solution heat treatment shall be removed from the full body diameter and 
bearing surfaces of shoulders, as applicable, of the solution heat treated 
blanks prior to rolling the threads. The oxide removal proces5 shall 
produce no 9ntergranular attack or corrosion of the blanks. 

3.3.4 Thread Rolling: Threads shall be formed on the flnished blanks by a 
single rolling process after removal of oxlde as in 3.3.3 and prior to 
precip9tation heat treatnent as in 3.3.2.3. 

3.3.5 Cleaning: Parts, after finishing, shall be degreased and immersed in one 
of the following solutions for the time and temperature shown: 

a. One volume of nitric acid (sp gr 1.42) and 9 volumes of water for not 
less than 20 m1n at room temperature. 

b. One volume of nitric ac9d (sp gr 1.42) and 4 volumes of water for 
30 to 40 min at room temperature. 

c. One volume of nitric acid (sp gr 1.42) and 4 volumes of water for 
10 to 15 min at 140 to 160°F. 

3.4 Product Marking: 

Each part shall be marked For oversize on the stud end thread and for 
material code on the nut end thread as specified on the part drawing. The 
markings may be formed by stamping, depressed 0.010 in maximum, w9th rounded 
root form on depressed characters. 

3.5 Plating: 

Where required, surfaces siall be plated as specified by the part drawing. 

3.6 Mechanical Properties: 

Parts shall conform to the requirements of 3.6.1, 3.6.2, and 3.6.3. 
Threaded members of grippiig fixtures for tensile and stress-rupture tests 
shall be of sufficient siz~ and strength to develop the full strength of the 
part without stripping the thread. The loaded port9on of the shank sl~all 
have a minimum of three full thread turns from the thread runout exposed 
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3.6 (Continued>: 

between the loading flxtures during the tenslle and stress-rupture tests. 
Finished parts shall be tested in accordance with the follow9ng applicable 
test methods: 

a. Hardness: MIL-STD-1312-6 
b. Room Temperature Ultimate Tenslle Strength: MIL-STD-1312-8 
c. Stress-Rupture Strength at 1200°F: MIL-STD-1312-10 

3.6.1 Ultimate Tensile Strength at Room Temperature: 

3.6.1.1 Finlshed Parts: Parts shall have an ultimate tensile load not lower than 
that speclfied 1n Table 2 and shall be tested to fallure, first measuring 
and recording the maximum tensile load achieved. If the size or shape of 
the part is such that failure would occur outside the threaded section but 
the ~art can be tested satisfactorily, such as parts having a shank 
diameter equal to or less than th~ thread root diameter (smaller thread 
root dlameter for studs with unequal slze threads> or having an undercut, 
parts shall conform to only the ultimate tensile strength requ9rements of 
3.6.1.2; for such parts, the d9ameter of the area on which stress is based 
shall be the actual measured minimum diameter of the part. 

3.6.1.2 Machined Test Specimens: If the size or shape of the part is such that a 
tenslle test cannot be made on the part, tensile tests shall be conducted 
1n accordance wlth ASTM E 8 on specimens prepared as 9n 4.4. Such 
speclmens shall meet the following requirements: 

a. Ultlmate Tensile Strength, minimum: 130 000 psi 
b. Yield Strength at 0.2~ Offset, minimum: 85 000 psi 
c. Elongation in 2 in or 4D, minimum: 15~0 
d. Reduction of Area, minimum: 20~0 

3.6.1.2.1 When permitted by purchaser, hardness tests on the end of parts may be 
substituted for tensile tests of machined specimens. 

3.6.2 Hardness: Shall be uniform within the range 24 to 35 HRC, but hardness of 
the threaded section may be higher as a result of the thread rolling. 

3.6.3 Stress-Rupture Strength at 1200°F: 

3.6.3.1 Finished Parts: Finished parts, maintained at 1200°F ± 3 while the 
tensile load specified 9n Table 2 is applied continuously, shall not 
rupture in less than 23 h. If the shank diameter of the part is less 
than the maximum minor troot) diameter of the thread but the part cari be 
tested satisfactorily, parts shall conform to the requirements of 
3.6.3.1.1. 

3.6.3.1.1 Parts having a shank diameter less than the maximum minor (root> 
diameter of the thread shall be tested as 9n 3.6.3.1 except that the 
load shall be as specif9ed in 3.6.3.2. The diameter of the area on 
which stress is based shall be the actual measured minimum diameter of 
the part. 
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3.6.3.2 Machined Test Specimens: If the s9ze or shape of the part is such that 
a stress-rupture test cannot be made on the part, a test specimen 
prepared as in 4.4, maintained at 1200°F ± 3 while a load sufficient to 
produce an initial axial stress of 65 000 ps1 is applied continuously, 
shall not rupture in less than 23 h. Tests shall be conducted in 
accordance with ASTM E 139. 

3.7 Quallty: 

Parts shall be uniform in quality and condition, clean, sound, smooth, and 
free from burrs and foreign mater9als, and from imperfections detrimental to 
their performance. 

3.7.1 Macroscopic Examination: Parts or sections of parts as applicable, shall 
be etched in a solution conslsting of approximately 40% hydrochlorlc acid 
(sp gr 1.19>, 10~0 of a 309~ solution of hydrogen peroxide, a~d 50~< water, 
or other suitable etchant, for sufficient time to reveal flow tines but 
not longer than 30 min, and then be examined at a magnlfication of 
approximately 20X to determine conformance to the requirements of 3.7.1.1, 
3.7.1.2, and 3.7.1.3 except that examinatlon for the thread imperfections 
as specified in 3.7.1.3 should be made by microscopic examination of 
specimens polished and etched as in 3.7.2. 

3.7.1.1 	Flow Lines: Flow lines in threads shall be continuous, shall follow the 
general contour and shall be of maximum density at the root of the 
thread (see Figure 1>. Below the thread roots, flow lines not affected 
by forming shall be parallel to the axis, except that on the nut end of 
parts formed by extruding, the flow lines may be oblique to the axls for 
a distance from the end of the larger diameter to the smaller diameter 
equal to 1.5 times the "B" dimension of Table 2 of AS3062. 

3.7.1.2 Internal Defects: Examinatlon of longitudinal sections of the parts 
shall reveal no cracks, laps, or porosity except laps in threads as 
permitted in 3.7.1.3.3 and 3.7.1.3.4. 

3.7.1.3 Threads: 

3.7.1.3.1 Root defects such as laps, seams, notches, sl9vers, folds, roughness, 
and oxide scale are not permissible ~see Figure 2>. 

3.7.1.3.2 Multiple laps on the flanks of threads are not permissible regardless 
of location. Single laps on the flanks of threads that extend toward 
the root are not permissible (see Figures 3 and 4>. 

3.7.1.3.3 Tl~ere shall be no laps along the flank of the thread below the pitch 
diameter (see Flgure 5>. A single lap is permissible along the flank 
of the thread above the pitch tliameter on either the pressure or 
nonpressure flank (one lap at any cross-section through the thread> 
provided it extends toward tl~e crest and generally parallel to tl~e 
flank (see Figure 5). 
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3.7.1.3.4 Crest craters, crest laps~ or a crest lap 1n combination wlth a crest 
crater are permisslble provlded that the lmperfectlons do not extend 
deeper than 20X of the baslc thread helght (see Table 1> as measured 
from the thread crest when the thread ma~or diameter is at minlmum 
slze (see Figure 6). The ma~or dlameter of the thread shall be 
measured prior to sectloning. As the ma~or dlameter of the thread 
approaches maxlmum size, values for depth of crest crater and crest 
lap lmperfectlons listed in Table 1 may be increased by one-half of 
the difference between the minlmum ma~or diameter and the actual ma~or 
dlameter as measured on the part. 

3.7.2 Mlcroscoplc Examinatlon: Specimens cut from parts shall be polished, 
etched in Ka111ng's reagent [100 cm 3  of absolute ethyl alcohol, 
100 cm3  of hydrochlorlc acld (sp gr 1.19), and 5 g of cuprlc chlorlde], 
M~rble's reagent [20 cm3  of hydrochloric acld (sp gr 1.19), 20 cm3  of 
water~ and 4 g of cuprlc sulfate pentahydrate], or other sultable etchant, 
and examined at a magnlfication not lower than i00X to determine 
conformance to the requlrements of 3~.7.1.3, 3.7.2.1, 3.7.2.2, and 3.7.2.3. 

3.7.2.1 Mlcrostructure: Parts shall have mlcrostructure of completely 
~ 	recrystallized materlal except 1n the area of the threads. 

3.7.2.2 Gra1n S1ze: Grain slze shall be 5 or finer as determined by comparlson 
of the speclmen with the chart in ASTM E 112. Up to 25X by area of 
gralns 3 ASTM numbers coarser than the general qraln size are permltted 
in ~ny speclfic ~re~ of 100 ~d~acent gralns. Bands of fine or coarse 
gralns are not permltted. 

3.7.2.3 Surface Hardening: Parts shall have no change 1n hardness from core to 
surface except as produced during ro111ng of threads. There shall be no 
evldence of carburizatton or nitrlding. In case of dispute over results 
of the mlcroscoplc examination~ microhardness testing shall be used as a 
referee method; a Vlckers hardness reading wlthln 0.003 in of an 
unrolled surface whlch exceeds the reading 1n the core by mare than 
30 polnts shall be evldence of nonconformance to thls requlrement. 

3.7.3 Fluorescent Penetrant Inspection: Parts shall be sub~ect to fluorescent 
penetrant lnspectlon 1n accordance with AMS 2645; any requlred plating or 
coating shall be removed for thls inspection. 

3.7.3.1 The following conditlons shall be cause for re~ection of parts inspected. 

3.7.3.1.1 Dlscontlnuitles transverse to graln flow (1.e., at an angle of more 
than 10° to the axls of the shank)~ such as grinding checks and quench 
cracks. 

3.7.3.1.2 Longltudinal lndications t1.e., at an angle of 10° or less to the axls 
of the shank> due to lmperfectlons other than seams, forming laps, and 
nonmetallic lnclusions. 

3.7.3.2 The following condltions shall be consldered acceptable on parts 
lnspected. 
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3.7.3.2.1 Parts having longltudinal indlcations (i.e., at an angle of 10° or 
less to the axis of the shank> of seams and forming laps parallel to 
the grain flow that are within the limits specified in 3.7.3.2.2 
through 3.7.3.2.5 provided the separat9on between indications in all 
directions is not less than 0.062 in. 

3.7.3.2.2 S1des of Shoulders: There shall be not more than three indications 
per shoulder. The length of each indicatlon may be the full height of 
the surface but no indication shall break over either edge to a depth 
greater than 0.031 in or the equivalent of the basic thr~ead height 
(see Table 1), whichever is less. 

3.7.3.2.3 Shank or Stem: There shall be not more than five indications. The 
length of any indication may be the full length of the surface but the 
total length of all indlcations shall not exceed twice tl~e length of 
the surface. No indication shall break into a fillet or over an edge. 

3.7.3.2.4 Threads: There shall be no indications, except as permitted 1n 
3.7.1.3. 

3.7.3.2.5 End of Stem: The number of indications is not restricted but the 
depth of any indlvidual indication shall not exceed 0.010 in, as shown 
by sectloning representative samples. No indication, except those of 
3.7.3.2.2, shall break over an edge. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: 

The vendor of parts shall supply all samples and shall be responsible for 
performing all required tests. Purchaser reserves the right to perform such 
confirmatory testing as deemed necessary to ensure that the parts conform to 
the requirements of this specification. 

4.2 Acceptance Tests: 

Tests for all technical requlrements are acceptance tests and shall be 
performed on each productton lnspection lot. A summary of acceptance tests 
is specif9ed in Table 3. 

4.3 Acceptance Test Sampling: 

4.3.1 Nondestructive Test - Visual and Dimensional: A random sample will be 
selected from each production 9nspection lot; the size of tlie sample to be 
as speclfied in Table 4. The classification of defects for parts shall be 
as specified in Table 5. Defects not classified in Table 5 shall be 
classified as Minor B defects. All dimensional characteristics are 
considered defective when out of tolerance. 
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4.3.2 Hardness Test (See 3.6.2): A random sample shall be selected from each 
productlon inspectlon lot; the size of the sample shall be as specifled in 
Table 6, Column A. The sample units may be selected from those that have 
been sub~ected to and passed the visual and dimensional inspectlon, with 
additlonal units selected at random from the productlon lnspectlon lot as 
necessary. 

4.3.3 Fluorescent Penetrant Inspectlon: A random sample shall be selected from 
each productlon lnspectlon lot; the slze of the sample shall be as 
specified in Table 4 and the AQL shall be as specifled in Table 5. The 
sample units may be selected from those that have been sub~ected to and 
passed the vlsual and dimenslo~al inspection, with additlonal units 
selected at random from the productlon lnspectlon lot as necessary. 

4.3.4 Destructive Tests: A random sample shall be selected from each nroduction 
lnspectlon lot; the slze of the sample shall be as speclfied in Table 6, 
Column B. The sample units may be selected from those that have been 
sub~ected to and passed the nondestructive tests and the fluorescent 
penetrant lnspection, with additlonal units selected at random from the 
productlon lnspectlon lot as necessary. 

4.3.5 Acceptance Quallty: The acceptance quality level (AQL> and acceptance 
number of defectives for the acceptance tests shall be as specified in 
Tables 4 and 6. 

4.4 Test Speclmens: 

Speclmens for tensile and stress-rupture testing of machlned test spec9mens 
shall be of standard proportlons 1n accordance wlth ASTM E 8 with elther 
0.250 in diameter at the reduced parallel gage section or smaller specimens 
proportlonal to the standard when requlred. Speclmens shall be machined 
from flnlshed parts or coupons of the same lot of alloy and be processed 
together wlth the parts they represent. Specimens shall be machined from 
the center of parts 0.750 1n and under 1n nominal dlameter, from the center 
of coupons 0.800 in and under 1n nominal diameter or distance between 
parallel sldes, and from mid-radlus of larger parts or coupons. 

4.5 Reports: 

The vendor of parts shall furnlsh wlth each shipment a report stat9ng that 
the chemlcal compositlon of the parts conforms to the applicable material 
specificatlon, showing the results of tests to determine conformance to the 
room temperature ultlmate tensile property, hardness, and stress-rupture 
requirements, and stating that the parts conform to the other technical 
requlrements of this specificatlon. This report shall include the purchase 
order number, AS7481, lot number, contractor or other direct supplier of 
material, part number, nominal s1ze, and quantlty. 
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4.6 Resampling and Retesting: 

If any part or specimen used in the above tests fails to meet the specified 

requ9rements for design a~ 1n 3.2, mechanical properties and quality as in 
3.6 and 3.7, disposition of parts may be based on the ►• esults of testing 
three additional parts or specimens for each original nonconforming part or 
specimen. Fa9lure of any retest part or specimen to meet the specified 

requlrement shall be cause for re~ection of the parts represented antl no 

additional testing shall ke permitted. Results of all tests shall be 
reported. 

5. PREPARATION FOR DELIVERY: 

5.1 Packaging and Identification: 

5.1.1 Parts having dlfferent ~art numbers shall be packed in separate containers. 

5.1.2 Each container of parts shall be marked to show not less tlian the 
following information: 

FASTENERS, STEEL, CORRO~ION AND NEAT RESISTANT 
AS7481 
PART NUMBER 
PURCHASE ORDER NUMBER 
QUANTITY 

MANUFACTURER'S IDENTIFICATION 

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

5.1.4 Containers of parts shall be prepared for shipment in accortlance with 
commercial practice and in compliance w9th appllcable rules and 
regulations pertaining to the handling, packaging, and transportation of 

the product to ensure carrler acceptance and safe delivery. 

5.1.5 For direct U.S. Military procurement, packaging shall be in accordance 

with MIL-STD-Z073-1, incustrial packaging, unless Level A is specified in 
the request for procuren~ent. 

6. ACKNOWLEDGMENT: 

A ventlor shall mention this specification number in all quotations antl when 
acknowledging purchase orders. 

7. REJECTIONS: 

Parts not conforming to this specification, or to modifications authorized by 
purchaser, will be subject to re~ectlon. 
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SAE 	AS7481 

TABLE 2 — Test Loads 

Ultimate Tensile Ultimate Tensile Ultimale Tensile Slress—Rupture Stress—Rupture Stress—Rupture 
Strength Strength, Strength Strength Strength Strength 

Stepped Test Load Test load Test Load Test Load Test Load Test Load 
Studs 1bf, 	minimum lbf, 	minimum lbf, 	minimum lbf lbf lbf 

Nut End 

Thread Standard Standard Reduted Standard Standard Reduced 
Si:e Pitch Dia Pitch Dia Pitch Dia Pitch ~ia Pitch Dia Pitch Dia 

UN UNJ UNJ UN UNJ UNJ 
Threads Threads Threads Threads Threads Threads 

0.164 —32 1 850 1 880 1 800 806 835 797 
0.164 —36 1 940 1 	970 1 890 862 889 849 
0.190 —32 2 640 2 670 2 580 1 	170 1 	210 1 	16U 

b.250 —28 4 790 4 840 4 710 2 17p  2 22p  Z 16p 
0.3125-24 7 630 7 720 7 550 3 490 3 570 3 490 
0.375 —24 il 	500 11 	600 11 400 5 360 5 460 5 360 

0.4375-20 15 600 15 700 15 500 7 220 7 360 7 250 
0.500 —20 21 000 21 	100 20 900 9 820 9 990 9 850 
0.5625-18 26 600 26 800 26 500 12 500 12 700 12 500 

0.625 —18 33 500 33 700 33 400 15 BUO 16 	100 ]5 900 
0.750 —i6 48 800 49 100 48 700 23 100 23 500 23 200 

Note 1: Requlrements above apply to stepped studs nut end threads with UN or UNJ thread profiles as 

noted for the thread sizes shown, to Class 3A tolerances; requirements for reduced pitch 

diemeter UNJ threaded perts ere based on 0.003 in reduction below standard ma~or, pitch, and 

mjnor diameters. The unthreaded shank area for the above stepped studs is equal to or 

greater than the tensile stress area for the nut end thread. The diameter of the nut end 

thread area upon which stress for ultimate tensile strength test load is based is equal to 

one—half of the sum of the maximum pitch diameter a~d the maximum minor (root) diameter of 

the thread, calcutated from Equations 1 and 2: 

UN Threads: A = 0.7854[D — (0.9382/n)]Z 

UNJ Threads: A = 0.7854[D — (0.9021/n)]z 

where: 

A- area at [PD max + minor (root) diameter maximum7/2 

D - maximum ma~or diameter 

n= number of thread pitciies per inch 

(Eq.l) 

(Eq•Z) 

- 16 - 
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