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BOLTS AND SCREVWS, STEEL, CORROSION AND HEAT RESISTANT
Heat Treated - Roll Threaded
1600 F Heat Treatment

1. ACKNOWLEDGMENT:

A vendor shall mention this specification numbe

r and its

revision letter in all quotations and when acknovledging purchase orders.

2. APPLICATION:

High quality bolts and screws for use up to 1200 F.

3. VMATERJAL: Shall be AMS 5733 or AMS 5735 steel as specified on(the drawing.
3.1 Stocl: Unless otherwise permitted by purchaser, stock for upsepting shell be

redud
tenpe
or eq
given
nmachi

L. FABRIC

I,1 Blank
highe

L4,1.1 The
she

L,2 Heat

ed 15 - 25% in cross sectional aresa during final drawing o
rature not higher than 1600 F and shall have harduness of B
uivalent. Stock mey be centerless ground but,“if groungd,
a final light cold pass to remove grinding marks. Vhen h
ned, stock may be solution heat treated or~as fabricated b

ATION:

Heads shall be formed by hot-cold upsetting at a tempe

s:
T than 1600 F, by cold upsetting, ‘or by machining.

metal removed from the bearing surface of the head of ups
L1 be as little as piractieable to obtain a clean, smooth s

Treatment:

L.2.1 Hedting Equipment:

Furnaces may be any type ensuring uniform

th

by,
shal

h.2.2 8ol

oughout the paxts being heated and shall be equipped with,
autoratic temperature controllers. The heating medium or
L1 cause ne.surface hardening by carburizing or nitriding.

ution Heat Treatment: Blanks, unless machined from soluti

sto
ace

r rolling at a
rinell 201 - 285
it shall be

rads are

efore machining.

rature not

bt~head blanks
LrTace.

temperature
and operated
atmosphere

bnn heat treated

ck, Shall, before rolling the threads, be solution heat treated in

prdance with the appliceble material specification.

h.2.3

Precipitation Heat Treatment:

After thread rolling as in 4.3

the parts

shall be precipitation heat treated in accordance with the appliceble
material specification.

L.3 Thread Rolling: Threads shall be formed on the finished and solution hest

treated blanks by a single rolling.
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5. TECHNICAL REQUIREMENTS:

5.1 Flow Lines: Flow lines of upset heads shall conform to the general arrangement
shown in Figure 1A, 1B, or 1C. The intersection of the longitudinal exis of
the part and the approximate transverse axis of the flow lines shall be not
less than D/h in. from the bearing surface for hexagonal, round, and square
head bolts and screws and not less than D/7 in. from the bearing surface for
12 point head bolts and screws where D is the nominal diameter of the shank
after heading.

5.1.1 Examination for Internal Defects: Visual examination of a longitudinal
section of a head and 1/4 in. or more of the shank, after etching in
approximptety 5% ydrochtoricacid—{sper1+19); 0% hydrofiunerie acid
(sp gr 1.15), 4% nitric acid (sp gr 1.42), and 26% water for 10,<)B0 min. at
roonm temperature shall reveal no cracks, laps, or porosity.

5.2 Threads:

5.2.1 Flow lines at threads shall be continuous, shall follow the genersll thread
contour,| and shall be of meximum density at root of thread (see Fipure 2).

5.2.2 Root deflects such as notches, slivers, folds, roughness, or oxide [scale are
not pernfitted (see Figure 3).

.3 Multiple laps on the sides of threads are(not permissible regardless of
location. Single laps on the sides of threads that extend toward fthe
root ared not permissible (see Figures@ and 5).

| S

2.4 A singld lap is permissible along“the side of the thread below the| pitch

¢ diametery on the non-pressure side provided the lap does not origingte
closer than 20% of the basic thread height from the root and extends
toward the crest and generally parallel to the side (see Figure 6). A
single lap is permissiblelalong the side of the thread above the pitch
diasmeten on either the(pressure or non-pressure side (one lap per fthread)
provided it extends toward the crest and generally parallel to the| side
(see Figure 7). Basic thread height is defined as being equivalent to
0.650 times the pitch (see Table I).

5.2.5 Crest cuaters, crest laps, or a crest lap in corbination with a crest
crater dre-permissible, provided the imperfection does not extend deeper
than 209of—the—basic—thread height—{seePableT)esmeasured£ren the
thread crest when the thread major diameter is at minimum size (see Figure 8).
The major diameter of the thread shall be measured prior to sectioning.
As the major diameter of the thread approaches maximum size, values for
crest crater or crest lap imperfections listed in Table I may be increased
by 1/2 the difference between the minimum major diameter and the actual
major diameter as measured on the part.

2.6 Slight deviations from thread contour are permissible at the crest of the
¢ thread within the major diameter limits as shown in Figure 9 and at the
incomplete thread at each end of the threaded section.
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5.2.7 Perts having holes for locking devices are permitted to have slight
ovalizetion of the hole and the countersink and slight flattening of
the crest of the thread at the countersink, provided the diameter of the

5.2.8

5.2.9

5.3 8Straightness, Concentricity, and Squareness:

hole is within specified tolerances.

Perts shell heve & minimum thread run-out of one threed and a maxinum of

two threeds.

change in cross sectional eree. Bottom and sides of threeads

The run-out shall fair onto the shank elimineting asny ebrupt

conteined

in run-out shall be filleted, smooth and devoid of ebrupt tool stop marks.

All threed elements shall be within specified limits starting et a length
2 times the pitch from the end, including chamfer, and extending for

the—specified—full—thresdTengths
Foxr purposes \of

elemgnts of the bolt.
5361 S:Iaightness of Shank and Threads:

5.3.2

2¢3.3

5.3.k4

5.4 Structure:
material except in the aree of the threads.

shank and threads shall be included but shall be considered as

Shank and threads shall ]
the¢ 1imits specified on the drawing for the total length (L)
undler the heed (see Figure 10). Visibly ebfupt changes in 4
or|shape of the shank and threeds which might cause stress ¢

are not permissible.
Concentricity of Thread Pitch Diameter:
diameter in reletion to shank diameter shall be within the 1

on|the drawing for e distance ofnot less than 1.5 times the
digmeter ewey from the lest full threed along the shank (see
For polts having e shank length less than 1.5 times the nomi
digmeter, the concentricily of the shank diameter over its f
in|reletion to the thréad pitch diameter shall be within the
specified on the drawing.

Concentricity of-Heed: The concentricity of the heed in rel
sh diameter shall be within the limits specified on the 4
distance of mot less than 1.5 times the nominal bolt diamete
wegher fece along the shank (see Figure 12).
head and—for bolts heving shank length less than 1.5 times t
bolt dleameter, concentricity of head shall be measured in re

these inspections,
sepexrate

be straight within
of the bolt
Liameter
oncentrations

The concentricity of thread pitch

imits specified
nominal bolt
Figure 11).
nal bolt

11l length
limits

ption to the
rawing for e
r ewey from the

For bolts threpded to the

ne rnominal
Letion to thread

pitch,'diameter in lieu of shank dismeter.

Squareness of Wesher Face:
diameter shall be within the limits specified on the drawing

The squereness of the washer face with the shank

for a distance

of not less than 1.5 times the nominal bolt dismeter eway from the washer

fece along the shank (see Figure 12). For bolts threaded to

the head and for

bolts having e shank length less than 1.5 times the nominel bolt diameter,
squareness of washer faece shall be measured in reletion to thread pitch

diameter in lieu of shank diameter.

Parts shall heve microstructure of completely recrystallized
Grein size after solution hest

treatment shall be 5 or finer, by comparison of polished and etched specimens
with the chert in ASTM E112-58T. Up to 25%, by ares, of ebnormally lerge
grains will be permitted in any specific area of 100 or more adjacent grains;

ebnormally lerge grains are defined es grains more than 3 ASTM nunbers
coarser than the average grein size of the part.
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5.6.1 Finished Parts:

Hardness:

Shall be uniform and within the range of Brinell 248 - 321 or
equivalent, but hardness of the threaded portion may be higher as a result
of the thread rolling.

Tenslle Properties:

Shall be capable of showing tensile strength not lower than

130,000 psi when aligned in fixtures so that at least three threads are

exposed in the gage section.

The diameter of the area on which stress is

based shall be taken as the mean of the meximum minor (nominal minor) and
basic piteh diameters of the part or the shank diameter, whichever is

shed

DO min

DO min
L5 min
PO min

the
ntion,

5, on which
Aiameter

of the
n, or if the
isfactorily,

treated

nd, smooth,
hal

he

smaller.

5.6.2 Tensile Test Specimens: Tensile test specimens machined from fini

parts shpll conform to the following requirements:
Tensile Ptrength, psi 130,0
Yield Strength at 0.2% Offset or at 0.0098 in.
in 2 ih. Extension Under Load (E = 29,100,000), psi 85,0
Elongatipn, % in LD
Reduction of Area, %
5.7 Stress-Ruppure Test at 1200 F: Material shall beé'capable of meeting
¢ stress-rupture test as specified in the applicable material specific
using a finished part as the test specimen..(The diameter of the are
stress is based shall be taken as the meximum minor (nominal minor)
of the part or the shank diameter, whichever is smaller.

5.7.1 If the gpometry of the thread is substantially different from that
notehed ppecimen described in the-applicable material specificatio
size or phape of a part is such that the part cannot be tested sat
a test mhy be made on & specimen machined from the stock and heat
in the spme manner as the parts.

6. GQUALITY: Pprts shall beluniform in quality and condition, clean, soul
and Tree frpm burrs and foreign materials and from internal and exter]
imperfections detrimental to their performance.

6.1 Parts subject to 'Tluorescent penetrant inspection shall conform to t

¢ following ptandards.

6.1.1 Discontinuities transverse to grainflow, such as pipes, grinding checks, and

‘ quench cracks, .shall be cause for rejection.
6.1.2 Longitudinal indications of surface seams and forming leps parallel to

8

6.1.2.1 Sides of Head:

grainflov are acceptable within the following limits, provided the separation
between indications 1s not less than 1/16 in. in all directions.

A maximum of 3 surface indications per head is permitted

and the length of each indication may be the full height of the surface.
No indication shall break over either edge to a depth greater than 1/32
in. or the equivelent of the basic thread height (see Teble 1), vhichever

is les

Se
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6.1.2.2 Top of Head and End of Stem: A maximum of 3 surface indicatioﬁs in

each area is permitted provided the length or diameter of any individual
¢ indication does not exceed 1/32 in. or the equivalent of the basic thread
height (see Table I), whichever is less.

6.1.2.3 Shank or Stem: A maximum of 5 indications is permitted. The length

of any one indication may be the full length of the surface but the total
) length of all indications shall not exceed twice the length of the surface.
No indication shall break into a fillet or over an edge.

6.1.2.44 Threads: Threads shall not reveal indications of cracks, seams, pipes,

T. REJECT]
modifiq

or rolling laps as shown by Figures 3, 1#», and 5 except that indications of
s:_' =ns S g m— by Tieure == 8 =t be—Pp mibt

2d .

[ONS: Parts not conforming to this specification or o ‘authorized
bations will be subject to rejection.

Transverse axis of
flow liines

Optional lines at
/ : this point

Figure 1A

H ‘ L W

D e )~

Figure 1B Flgure 1C

JaN/ay

PIGURE 2 T PENGAIING
Lo LINES
ROLUD THRRAD
FIGURE 3
ROLLND THREAD
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