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1. SCOPE:
1.1 Type:

This procyrement specification covers aircraft quality studs mage from a
corrosion [and heat resistant age hardenable iron<base alloy of fhe type
jdentified under the Unified Numbering System as:UNS S66286 and|of

130 000 psji tensile strength at room temperatire, with maximum ftest
temperaturle of parts at 1200°F.

‘ 1.2 Applicatidn:

Primarily [for aerospace propulsion-System applications where thp coefficient
of expansion of the stud is more-compatibie in 1ight alloys, and where
stress rupture and creep resistance are of primary importance aft elevated
temperaturfes.

1.3 Safety - Hazardous Materdatls:

While the [materials,smethods, applications, and processes descrfibed or
referenced in thisispecification may involve the use of hazardous materials,
this speciffication’does not address the hazards which may be inpolved in
such use. | It G5 the sole responsibility of the user to ensure familiarity
with the slafe’and proper use of any hazardous materials and to ftake
necessary y of all
personnel involved.
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.1.3 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA

REFERENCES:
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 1ssue of other documents shall be the issue i1n effect on the date
of the purchase order.

.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096-0001.

1.1  Aerospage—Matertat—Spectftcations:

AMS 2645 Fluorescent Penetrant Inspection
AMS 2750 Pyrometry

AMS 573] Steel Bars, Forgings, Tubing, and Rings, Corrosion|and Heat
Resistant, 15Cr-25.5N1-1"3Mo-2.1T1-0.006B-0.30V, Consumable
Electrode Melted, 1800°F (982°C), Solution Heat Treated

O

.1.2 Aerospa¢e Standards:

AS3062 |Bolts, Screws, and Studs, Screw.Thread Requirements
AS3063 |Bolts, Screws, and Studs, Geometric Control Requiremgnts

.2 U.S. Government Publications: Available from Standardization Documents
Order DesK, Bullding 4D, 700 Robbtns Avenue, Philadelphia, PA 19111-5094.

.2.1 Military Specifications:

MIL-S-7742 Screw Threads, Standard, Optimum Selected Series: General
Specification for
MIL-S-8H479 Screw Threads, Controlled Radius Root With Incredsed Minor
Diameter; General Specification For

.2.2 Military Standards:

MIL-STD4105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-1312 Fasteners, Test Methods

LARA A~ m-4

MIL-STD-2073-1 DOD Materiel, Procedures for Development and Application
of Packaging Requirements

19103-1187.

ASTM E 8 Tension Testing of Metallic Materials

ASTM E 10  Brinell Hardness of Metallic Materials

ASTM E 112 Determining Average Grain Size

ASTM E 139 Conducting Creep, Creep-Rupture, and Stress-Rupture Test of
Metallic Materials

®
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2.1.4 ANSI Publication: Available from American National Standards Institute,
1430 Broadway, New York, NY 10018.

ANSI/ASME B46.1 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 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.

2.3 Unit Symbo[ls:

° - degree, angle

°C - degree Celsius

°F - degree Fahrenheit
cm3 - cupic centimeter

g - grpm

h - hour

in inch

min - mipute of time

% - percent (1% = 1/100)
1bf - pounds force

pst - pounds force per square inch

sp gr - specific gravity

3. TECHNICAL

QUIREMENTS:
3.1 Material:

Shall be AMS 5731 steel heading stock or bar.
3.1.1 Stock: [Shall be reduced 15 to 25% in cross sectional area during the final
drawing or rolling-at a temperature not higher than 1600°F unjess stock is

so reduced or {5 )0therwise 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 with ASTM E 10.

3.2 Design:

Finished (completely manufactured) parts shall conform to the following
requirements:

3.2.1 Dimensions: The dimensions of finished parts, after all processing,
including plating, shall conform to the part drawing. Dimensions apply
after plating but before coating with dry film lubricants.

3.2.2 Surface Texture: Surface texture of finished parts, prior to plating or
coating, shall conform to the requirements as specified on the part drawing,
determined in accordance with ANSI/ASME B46.1.
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3.2.3 Threads: Screw thread UN profile in accordance with MIL-S-7742 and UNJ
profile 1n accordance with MIL-S-8879 shall be a part of this specification
and shall be the basis for all screw thread requirements. The applicable
screw thread specification shall be as specified on the part drawing.
Tolerances for pitch diameter of the stud end shall be as specified on the
part drawing. The special stud end thread requirements shall be in
accordance with AS3062 for the following requirements:

Lead and half-angle variations
Taper

Out-of-roundness

Stud lead threads

D OOOTWw

3.2.3.1 The requirements for thread crest variations, locking holeﬂ fn the nut end
thread, incomplete lead threads and thread runout on nut e d threads shall
be as|specified 1n AS3062.

3.2.3.2 Chamfgr: The entering end of the thread shall e chamfered as specified
on thq part drawing.

3.2.4 Geometrfc Tolerances: Part features shall be within the geometric
tolerandes specified on the part drawingcand, where applicablp, controlled
in accorjdance with AS3063. b

3.3 Fabricat!

n:

3.3.1 Blanks: | Blanks shall be machinéd sufficiently to remove surfhace defects.

- The smalll diameter or nut end.of blanks for stepped studs may|be reduced as
necessary by extruding or machining or both, or the larger dlameter or stud
end may be upset. Upsetting to produce a shoulder or shouldefs between the
threaded) ends |s permi§stble. Heading stock to be hot upset shall not be
heated tp a temperature higher than 2100°F.

3.3.1.1 When af shoulder<or shoulders are produced by upsetting, the|metal removed
from the bearing surface shall be as 1ittle as practicable to provide a
clean,| smooth surface.

3.3.2 Heat Tre : ; anks machined
from solution heat treated stock, shall, before oxide removal and rolling
the threads, be solution heat treated as in 3.3.2.2, observing the following
requirements:

a. Precipitation heat treatment shall follow the oxide removal and rolling
the threads on upset, extruded, or machined blanks.

b. If machined from solution heat treated stock, only precipitation heat
treatment 1s necessary.

3.3.2.1 Heating Equipment: Furnaces may be any type ensuring uniform temperature
throughout the parts being heated and shall be equipped with, and operated
by, automatic temperature controllers and data recorders conforming to
AMS 2750. The heating medium or atmosphere shall cause no surface
hardening by carburizing or nitriding.

-4 -
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3.3.2

3.3.2

3.3.3

3.3.4

3.3.5

3.4

3.5

3.6

.2 Solution Heat Treatment:

Blanks shall be solution 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 Precip

ttation Heat Treatment: After oxide removal and rolling the
threads, parts shall be precipitation 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.

Oxide Removal: Surface oxide and oxide penetration resulting
solution heat treatment shall be removed from the full body diameter and
bearing surfaces of shoulders, as applicable, of the solution heat treated

blanks p
produce

Thread R
single r
precipit

Cleaningf

of the f

a. One
less

b. One
30 t

c. One
10 t

Product Ma
Each part
material c
markings m
root form

Plating:

no intergranular attack or éorrosion of the blanks,

pl1ing: Threads shall be formed on the finished, blank
p11ing process after removal of oxide as in 3.3.3 and
ation heat treatment as in 3.3.2.3.

Parts, after finishing, shall be degreased and imme
pbllowing solutions for the time and temperature shown

volume of nitric acid (sp gr 1.42)cand 9 volumes of wq
than 20 min at room temperature:

volume of nitric acid (sp grod.42) and 4 volumes of wq
b 40 min at room temperature.

volume of nitric acid.(sp gr 1.42) and 4 volumes of wi
b 15 min at 140 to 160°F.

rking:
bde on the nut end thread as specified on the part dr:

Ry be formed by stamping, depressed 0.010 in maximum,
bn depressed characters.

from prior

3s shall

s by a
prior to

prsed in one

iter for not

yter for

ter for

shall be marked For oversize on the stud end thread amd for

iwing. The
with rounded

Where required, surfaces s1all be plated as specified by the part drawing.

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 siz2: and strength to develop the full strength of the

part without stripping the thread.

The loaded portion of the shank shall

have a minimum of three full thread turns from the thread runout exposed
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3.6 (Continued):

between the loading fixtures durin
Finished parts shall be tested in accordance with the following
test methods:

Hardness: MIL-STD-1312-6

Room Temperature Ultimate Tensile Strength: MIL-STD-1312-8
Stress-Rupture Strength at 1200°F: MIL-STD-1312-10

Ultimate

a.
b.
c.

3.6.1 Tensile Strength at Room Temperature:

3.6.1.1 Finish : e loa
ecified in Table 2 and shall be tested to failureqf
ording the maximum tensile load achieved. If the*sis
t 1s such that failure would occur outside thecthread
t can be tested satisfactorily, such as parts “having
r equal to or less than the thread root diameter (sms
ameter for studs with unequal size thread$) or having
hall conform to only the ultimate tensiieé strength rg
.45 for such parts, the diameter of thelarea on which <

e the actual measured minimum diameter of the part.

3.6.1.2 d Test Specimens: If the size.or shape of the part i
test cannot be made on the. part, tensile tests shall

rdance with ASTM E 8 on specimens prepared as in 4.4,

g the tensile and stress-rupture tests.

applicable

ot lower than

rst measuring

re or shape of

ed section but
a shank

1ler thread

an undercut,

quirements of

tress is based

s such that a
be conducted
Such

ns shall meet the following requirements:

imate Tensile Strength; minimum: 130 000 psi

1d Strength at 0.2% -Offset, minimum: 85 000 psi
ngation in 2 in_or 4D, minimum: 15%

uction of Area, \minimum: 20%

3.6.1.2.1 HWhen
subs

permitted by purchaser, hardness tests on the end of
Ttuted for-tensile tests of machined specimens.

parts may be

3.6.2 Hardness:
the thre

Shal1 be uniform within the range 24 to 35 HRC, but
ded/section may be higher as a result of the thread r

hardness of
plling.

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 in Table 2 is applied continuously, shall not
rupture in Tess than 23 h. If the shank diameter of the part is less
than the maximum minor (root) diameter of the thread but the part can 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 in 3.6.3.] except that the
load shall be as specified 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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.6.3.2 Machined Test Specimens:

If the size 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 psi is applied continuously,

shall not rupture in less than 23 h.

accordance with ASTM E 139.

.7 Quality:

Tests shall be conducted in

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

Macrosco
be etche
(sp gr 1
or other
not long
approxim
3.7.1.2,
as spect
specimen

Flow L
genera
thread
by for
parts

a dist
equal

Intern
shall
permit

.3.1 Root

and

ic Examination: Parts or sections of parts as appli

in a solution consisting of approximately 40% hydro
.19), 10% of a 30% solution of hydrogen peroxide, and
suitable etchant, for sufficient time to reve@l flow
r than 30 min, and then be examined at a magnificati
tely 20X to determine conformance to theifequirement

rable, shall
thloric acid
50% water,
lines but

bn  of

5 of 3.7.1.1,

and 3.7.1.3 except that examination fov“the thread ipperfections

ied in 3.7.1.3 should be made by microscopic examina
polished and etched as in 3.7.2.

nes: Flow lines in threads shall be continuous, sha
contour and shall be of maximum density at the root
(see Figure 1). Below thethread roots, flow lines
ing shall be parallel tocthe axis, except that on th
ormed by extruding, the flow lines may be oblique to
nce from the end of \the larger diameter to the small
0 1.5 times the "B“ dimension of Table 2 of AS3062.

1 Defects: Examination of léngitudinal sections of
eveal no cracks, laps, or porosity except laps in th
ed in 3.7.1.3.3 and 3.7.1.3.4.

Threads:

defects such as laps, seams, notches, slivers, folds
x¥de scale are not permissible (see Figure 2).

tion of

1 follow the
of the

hot affected

e nut end of
the axis for
by diameter

the parts
reads as

L roughness,

3.2

of location.

the root are not permissible (see Figures 3 and 4).

.3.3

diameter (see Figure 5).

Multiple laps on the flanks of threads are not permissible regardless
Single laps on the flanks of threads that extend toward

There shall be no laps along the flank of the thread below the pitch
A single lap is permissible along the flank

of the thread above the pitch diameter on either the pressure or

nonpressure flank (one lap at any cross-section through the thread)
provided it extends toward the crest and generally parallel to the
flank (see Figure 5).
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w

w W

w

.1 Microstructure: Parts shall have microstructure of complet

.1.3.4 Crest craters, crest laps, or a crest tap in combination with a crest

Crater are permissible provided that the imperfections do not extend
deeper than 20% of the basic thread height (see Table 1) as measured
from the thread crest when the thread major diameter is at minimum
size (see Figure 6). The major diameter of the thread shall be
measured prior to sectioning. As the major diameter of the thread
approaches maximum size, values for depth of crest crater and crest
tap imperfections 1isted 1n Table 1 may be increased by one-half of
the difference between the minimum major diameter and the actual major
diameter as measured on the part.

Microscopic Examination: Specimens_cut from parts shall be polished,
etched 1 of absolute ethyT alcohol,

100 cm3 of hydrochloric_acid (sp gr 1.19), and 5 g of cupric ghloride],
Marble's|reagent [20 cm3 of hydrochloric acld (sp gr 1.19)% 20 cm3 of
water, and 4 g of cupric sulfate pentahydrate], or othef suitdble etchant,
and examjned at a magnification not lower than 100X fo ‘determine
conformapce to the requirements of 3.7.1.3, 3.7.2.1,°3.7.2.2, |and 3.7.2.3.

ly
recrystallized material except in the area of the threads.

.2 Grain $1ze: Grain size shall be 5 or fidner as determined by comparison

of the[specimen with the chart in ASTM E 112. Up to 25% by |area of
grains|3 ASTM numbers coarser than. the general grain size are permitted
In any|specific area of 100 adjacent grains. Bands of fine lor coarse
grains (are not permitted.

.3 Surface Hardening: Parts shall have no change in hardness firom core to

surfacd except as produced-during rolling of threads. There shall be no
evidende of carburization or nitriding. In case of dispute pver results
of the |microscopic examination, microhardness testing shall pe used as a
refered method; a Vickers hardness reading within 0.003 in an
unrolldd surface which exceeds the reading in the core by e than

30 points shallibe evidence of nonconformance to this requirement.

Fluorescent Penetrant Inspection: Parts shall be subject to flluorescent
penetrany inspection in accordance with AMS 2645; any required| plating or
coating 3hall_be_nem0¥ed-£o;-$h4s—4aspect1cn.

.1 The following conditions shall be cause for rejection of parts inspected.

1.1 Discontinuities transverse to grain flow (i.e., at an angle of more

than 10° to the axis of the shank), such as grinding checks and quench
cracks.

.1.2 Longitudinal indications (1.e., at an angle of 10° or less to the axis

of the shank) due to imperfections other than seams, forming laps, and
nonmetallic inclusions.

.3.2 The following conditions shall be considered acceptable on parts

Inspected.
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.7.3.2.1 Parts having longitudinal indications (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 separation between indications in all
directions 1s not less than 0.062 in.

.7.3.2.2 Sides of Shoulders: There shall be not more than three indications

per shoulder. The length of each indication 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 thread height
(see Table 1), whichever is less.

.7.3.2.3 Shant or Stem: There shall be not more than five indicatfons. The
h

length of any indication may be the full length of theQstfface but the
total length of all indications shall not exceed twite the length of
the furface. No indication shall break into a fillet or over an edge.

.7.3.2.4 Threpds: There shall be no indications, except ‘ds permitted in

3.7.4.3.

.7.3.2.5 End pf Stem: The number of indications, s not restricted|but the

QUALITY ASSYRANCE PROVISIONS:

ResponsibiJity for Inspection:

depth of any individual indication shall not exceed 0.010|in, as shown
by sectioning representative samples:C"No indication, except those of
3.7.8.2.2, shall break over an edge\

The vendor|of parts shall supply all samples and shall be respopsible 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.

Acceptance|Tests:

performed on—each production inspection lot. A summary of acce

Tests for 311_technical requirements are acceptance tests and shall be
tance tests

is specified—n—Table3-

Acceptance Test Sampling:

Nondestructive Test - Visual and Dimensional: A random sample will be
selected from each production inspection lot; the size of the sample to be
as specified 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 b
production inspection lot; the size of the sample shall be as specified in
Table 6, Column A. The sample units may be selected from those that have
been subjected to and passed the visual and dimensional inspection, with
additional units selected at random from the production inspection lot as
necessary.

4.3.3 Fluorescent Penetrant Inspection: A random sample shall be selected from
each production inspection lot; the size of the sample shall be as
specified in Table 4 and the AQL shall be as specified in Table 5. The
sample units may be selected from those that have been subjected to and
passed the visual and dimensional inspection, with additional units
selected as neceslsary.

4.3.4 Destructiive Tests: A random sample shall be selected from’each production
Inspectign lot; the size of the sample shall be as specified ijn Table 6,
Column B[ The sample units may be selected from those that have been
subjected to and passed the nondestructive tests and“the fluorlescent
penetrantl inspection, with additional units selectéd at random from the
productign inspection lot as necessary.

4.3.5 Acceptande Quality: The acceptance quality YTevel (AQL) and acceptance
number off defectives for the acceptance tests shall be as speclified in

Tables 4 |and 6.

4.4 Test Specinjens: b
Specimens flor tensile and stress-ripture testing of machined tesft specimens
shall be of| standard proportiopsiin accordance with ASTM E 8 with either
0.250 in diameter at the reduced parallel gage section or smallef specimens
proportional to the standardiwhen required. Specimens shall be machined
from finishied parts or colpons of the same lot of alloy and be pyocessed
together with the parts(they represent. Specimens shall be machlined from
the center pf parts 0.250 in and under in nominal diameter, from the center

of coupons 0.800 ipiand under in nominal diameter or distance beltween
parallel sides, and‘from mid-radius of larger parts or coupons.

4.5 Reports:

The vendor of parts shall furnish with each shipment a report stating that
the chemical composition of the parts conforms to the applicable material
specification, showing the results of tests to determine conformance to the
room temperature ultimate tensile property, hardness, and stress-rupture
requirements, and stating that the parts conform to the other technical
requirements of this specification. This report shall include the purchase
order number, AS7481, lot number, contractor or other direct supplier of
material, part number, nominal size, and quantity.

- 10 -
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4.6 Resampling and Retesting:

specimen.

5. PREPARATION FOR DELIVERY:

5.1.1
5.1.2

6. ACKNOWLEDG

If any part or specimen used in the above tests fails to meet the specified
requirements for design as in 3.2, mechanical properties and quality as in
3.6 and 3.7, disposition ¢f parts may be based on the results of testing
three additional parts or specimens for each original nonconforming part or
Failure of any retest part or specimen to meet the specified
requirement shall be cause for rejection of the parts represented and no
additional testing shall Lte permitted.
reported.

Results of all tests shall be

Packaging Jand Identification:

Parts halving different rart numbers shall be packed in separa

Each conftainer of parts shall be marked to show notcless than
followin[g information:

FASTENE
AS7481

PART NU
PURCHAS
QUANTIT
MANUFAC

S, STEEL, CORROSION AND HEAT RESISTANT

BER
ORDER NUMBER

RER'S IDENTIFICATION

Threaded fasteners shall be suitably protected from abrasion
during handling, transpcrtation, and storage.

Containers of parts shall be prepared for shipment in accorda
commercial practice andsin compliance with applicable rules a
regulatijons pertaining.to the handling, packaging, and transp
the product to ensure-tarrier acceptance and safe delivery.

For direct U.S.~MiTitary procurement, packaging shall be in a
with MIL-STD-2073-1, incustrial packaging, unless Level A is
the request for procurement.

te containers.

the

and chafing

nce with
nd
brtation of

ccordance
specified in

A vendor shall mention this specification number in all quotations and when
acknowledging purchase orders.

7. REJECTIONS:

Parts not conforming to this specification, or to modifications authorized by
purchaser, will be subject to rejection.

- 11 -
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8. NOTES:

8.1 Direct U.S. Military Procurement:
Purchase documents should specify the following:
Title, number, and date of this specification
Part number of parts desired
Quantity of parts desired
Level A packaging, if required (see 5.1.5)

8.2 Key Hords:

Studs, prgcurement specification

PREPARED BY SAE COMMITTEE E-25,
GENERAL STANDARDS FOR AEROSPACE PROPULSION SYSTEMS

- 12 -
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VAVAV,

FIGURE 1 - Flow Lines, Rolled Thread

/\ f\

Not Perm1ss1b1e Root

FIGURE 2 - Root Defects, Rolled Thread

Not Permissible

Root
FIGURE 3,=-taps Below PD Extending Toward Root, Rolled Thyead

<::§2i\iirmisiifli/;7

Root

FIGURE 4 - Laps Above PD Extending Toward Root, Rolled Thread

- 13 -
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’///<;Ei::fssib1e
. .,[\.. PD_Z.—\ .
Root \’

FIGURE 5 - Laps Extending Towards Crest, Rolled Thread

Not Permissible

At Minimum Major Dia, Maximum Permissible Defect
20% of Basic Thread Height (See Table 1)

[-Sée Note A
y )
/

\
Z
. j§§<§;fi1/2 Tol on Mgjor Dia

— Basic Thread Height

£ y

Note A: Depth of defect equals 20% of basic thread
height plus 1/2 the difference of the actual
major diameter and minimum major diameter.

Koot

FIGURE 6 - Crest Craters and Crest Laps, Rolled Thread

- 14 -
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TABLE 1 - Thread Height

Thread 20% Basic

Pitches Basic Thread Height Thread

Per Inch Ref (See Note 1) Height
n inch inch
80 0.0081 0.0016
72 0.0090 0.0018
64 0.0102 0-0020
56 0.0116 0.0023
48 0.0135 0.0027
44 0.0148 0.0030
40 0.0163 0.0033
36 0.0181 0.0036
32 0.0203 0.0041
28 0.0232 0.0046
24 0.027 0.0054
20 0.0325 0.0065
18 0.0361 0.0072
16 0.0406 0.0081
14 0.0464 0.0093
13 0.0500 0.0100
12 0.0542 0.0108
H 0.0591 0.0118
10 0.0650 0.0130
9 0.0722 0.0144
8 0.0813 0.0163

Note 1: Basic thread height is defined as being
equivalent to 0.650 times the pitch, where pitch
equals 1/n.
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SAE AS7481

TABLE 2 - Test Loads

Ultimate Tensile Ultimate Tensile Ultimate Tensile Stress—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 1bf, minimum 1bf, minimum 1bf 1bf 1bf
Nut End
Thread Stargard Standard Keduced Standard Standard Reduced
Size Pitdh Dia Pitch Dia Pitch Dia Pitch Dia Pitch'|Dia Pitch Dia
UNJ UNJ UN UN UNJ
Thrieads Threads Threads Threads Threads Threads
0.164 =32 1 B50 1 880 1 800 806 a3s 797
0.164 =36 1 B40 1970 1 890 862 8p9 849
0.190 =32 2 p40 2 670 2 580 1170 1200 1160
0.250 -28 4 P90 4 840 4 710 2 170 2 2p0 2 160
0.3125-24 7 $30 7 720 7 550 3 490 3 5p0 3 490
0.375 =24 11 500 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 21 900 21 100 20~900 9 820 9 990 9 850
0.5625-18 26 $00 26 800 26 500 12 500 12 700 12 500
0.625 -18 33 500 33 700 33 400 15 800 16 190 15 900
0.750 =16 48 800 49 100 43 700 23 100 23 500 23 200
Note 1: Requiremehts above.8pply to stepped studs nut end threads with UN or UNJ thfead profiles as
noted for|the thread sizes shown, to Class 3A tolerances; requirements for reduced pitch

diameter UNJ threaded parts are based on 0.003 in reduction below standard major, pitch, and
minor diame%e+s———;he—vﬂth+eaéeé—shaﬂk—ufea—fof—the—1bove—sttpped-stvds-+s-lqua1 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 and the maximum minor (root) diameter of
the thread, calculated from Equations 1 and 2:

UN Threads: A = 0.7854[D - (0.9382/n)]% (Eq.1)
UNJ Threads: A = 0.7854[D - (0.9021/n)12 (Eq.2)
where:
A = area at [PD max + minor (root) diameter maximum]/2
D = maximum major diameter
n = number of thread pitches per inch
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