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AEROSPACE
MATERIAL SPECIFICATIONS
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SOCIETY OF AUTOMOTIVE ENGINEERS, inc. 485 Lexington Ave., New York 17, N.Y. u Revised ]__]_5_63

AMS 7478p

ed 2-15-53

BOLTS AND SCREVS, STEEL, CORROSION AND HEAT RESISTANT
Heat Treated - Roll Threaded
1800 F (982 C) Heat Treatment

2. APPLICATION: High quality bolts and screws for use up to 1200 F
where stress-rupture strength and creep resistance are of primary importance.

1. ACKNOWLEDGMENT: A vendor shall mention this specification number and its
revision letter in all quotations and when acknowledging purchase orders.

(650 ¢)

1+.2.2

4.2.3

k.3

highen than 1600 F (872 C), by cold‘Wpsetting, or by machining.
4.2 Heat Treatment:
4.2.1 Heatling Equipment: Furnages may be any type ensuring uniform

atux

operated by, automatie temperature controllers.

atmd

Soly

e throughout the parts being heated and shall be equipped
sphere shall cause no surface hardening by carburizing or

tion Heet)Treatment: Blanks, unless machined from solutigd

tres
tres

Preq

ted stock, shall, before rolling the threads, be solution
ted if-accordance with the applicable material specificati

ipitation Heat Treatment: After thread rolling as in L.k,

sh

3. NmTERIA@: Shall be AMS 5733 or AMS 5735 steel as specified om)the drawing.

3.1 Stock: Unless otherwise permitted by purchaser, stock for upsefting shall
be reduced 15 - 25% in cross sectional area during finaldrawing or rolling
at a temperature not higher than 1600 F (872 C) and shell have Hardness of
Brinell 201 - 285 or equivalent. Stock may be centerless ground but, if
ground, it shall be given a final light cold pass to remove grinding marks.
VWhen heads are machined, stock may be solution-heat treated or ds fabricated
beforeg mechining.

4. FABRICATION:

L,1 Blankg: Heads shall be formed by hot=cold upsetting at a tempexature not

temper-
with, and

The heating medium or

nitriding.
n heat
heat

on.

the parts

e precipitation healt Treated In accordance wi e applicable
material specification.

prior heat treatment.

Oxide Removal: The solution heat treated blanks, before rolling the
threads, shall have the body, thread portion, and bearing surface of
the head free from all surface oxide and oxide penetration caused by
The metal removed from the bearing surface of the
head shall be as little as practicable to obtain a clean, smooth surface.

Copyright 1963 sy Scolety of Automotive Engineers. Inc. o

Inted in U. 8. A.
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4.4 Thread Rolling: Threads shall be formed on the finished and solution heat
treated blanks by a single rolling.

5. TECHNICAL REQUIREMENTS:

5.1 TFlow Lines: Flow lines of upset heads shall conform to the general arrange-
ment shown in Fig. 1A, 1B, or 1C. The intersection of the longitudinal axis
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 parts and not less than D/7 in. from the bearing surfaece for 12
point head parts wnere D is the nominal diameter of the shank after heading.

5.1.1 Framinationrfor—InternatPefeets—Visuslexeminetior—of a—Ztongitudinal
section| of a head and 1/L in. or more of the shank, after etching|in
approxipetely 50% hydrochloric acid (sp gr 1.19), 20% hydrofluorig¢ acid
(sp gr L.15), 4% nitric acid (sp gr 1.42), and 26% vwater for/10 -(30 min.
at room| temperature shall reveal no cracks, laps, or porosity.

5.2 Threads:

5.2.1 Flov lipes at threads shall be continuous, shall(ficllow the generpl thread
contour, and shall be of maximum density at rocot of thread (See TFig. 2).

5.2.2 Root defects such as notches, slivers, folds;, roughness, or oxide| scale
are not| permissible (See Fig. 3).

5.2.3 Multiplp laps on the sides of threads’are not permissible regardlpss of
locatioh. Single laps on the sides—of threads that extend toward the
root arp not permissible (See Figs. 4 and 5).

5.2.4 A singlk lap is permissible along the side of the thread below the pitch

dismetelr on the non-pressure side provided the lap does not origipate less
than 20 of the basic thread height from the root and extends towprd the
crest ohd generally parallel to the side (See Fig. 6). A single [lap is
permissgible along the’/side of the thread above the pitch diemeten on
either fthe pressu¥e or non-pressure side (one lap per thread) prqgvided it
extends tovard-the crest end generally parallel to the side (See Fig. 7).
Basic thread. height is defined as being equivalent to 0.650 times the

5.2.5 Crest "8 TE 7 CIEST y—O¥—8 5 8P —eombinatio th—a—C
crater are permissible, provided the imperfections do not extend deeper
than 20% of the basic thread height (See Table I) as measured from the
thread crest when the thread major diameter is at minimum size (See Fig.
8). The major diameter of the thread shall be measured prior to section-
ing. As the major diemeter of the thread approaches maximum size, values
for crest crater or crest lap imperfections listed in Teble I may be in-
creased by 1/2 the difference between the minimum major diameter and the
actual major diemeter as measured on the part.
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5.2.6 Slight deviations from thread contour are permissible at the crest of the
thread within the major diameter limits as shown in Fig. 9 and at the
cormplete thread at each end of the threaded section.

5.2.7

5.2.8

5.2.9

5.3 Straightness, Concentricity, and Squareness:

Parts having holes for locking devices are permitted to have slight ovali-
zation of the hole and the countersink and slight flattening of the crest
of the thread at the countersink, provided the diameter of the hole is

within specified tolerances.

Parts shall have a minimum thread run-out of one thread and a meximum of

two threads.
change in cross sectional area.

The run-out shall fair onto the shank eliminating any sbrupt
Root and sides of threads contained in

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

All thread elements shall be within specified limits startitg

times

tions,

5.3.1 Straightness of Shank and Threads:
within
the pgrt under the head (See Fig. 10).
or shgpe of the shank and threads which might cause stress con
are nqt permissible.

5.3.2

5.3.3

5.3.4

ghank and threads shall be included but shall)be considen
ate elements of the part.

Shank and threads shall be

Concentricity of Thread Pitch Diameter:

the limits specified on the drawing-Tor the total lengt
Visibly abrupt changes

The concentricity of

diametler in relation to shankidiameter shall be within the lim
on ths

diamefer away from the last full thread along the shank (See F

parts

the egneentricity of the shank diameter over its full length i
to the

draving.

Concentricity of Head:

drawing for a distemce of not less than 1.5 times the n
having a shank length less than 1.5 times the nominal bo

thread pitch-diameter shall be within the limits specif]

bt a length 2

the pitch from the end, including chamfer, and extending for the
speciffied full thread length.

For purposes of these inspec-

ed as separ-

straight

h (L) of

in diameter
centrations

thread pitch
its specified
ominal part
ig. 1l). For
1t diameter,
n relation
ied on the

The conecentricity of the head in relat

shank

distar
the wd

ion to the

ce,of not less than 1.5 times the nominal part diameter pway from

diameter shall be within the limits specified on the drawing for a
3hET’fECE_EIUng_thE_EHEnK_fSEE_FIg__IZ7___F5T_§§Tf§_fﬁifF

readed to

the head and for parts having shank length less than 1.5 times the nominal
part diameter, concentricity of head shall be measured in relation to
thread pitch diameter in lieu of shank diameter.

Squareness of Washer Face:

The squareness of the washer face

with the

shank diameter shall be within the limits specified on the drawing for
a distance of not less than 1.5 times the nominal part diameter away

from the washer face along the shank (See Fig. 12).

For parts threaded

to the head and for parts having a shank length less than 1.5 times the
nominal part diameter, squareness of washer face shall be measured in
relation to thread pitch diameter in lieu of shank diameter.
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5.4 Structure: Parts shall have microstructure of completely recrystellized

5.5
8

5.6 Tensile Broperties:

material except in the area of the threads. Grain size after solution heat
treatment shall be 5 or finer, by comparison of polished and etched specimens
with the chart in the issue of ASTM Ell2 listed in the latest issue of

AMS 2350. Up to 25%, by area, of abnormally large grains will be permitted
in any specific area of 100 or more adjacent grains; abnormally large grains
are defined as grains more than 3 ASTM numbers coarser than the average
grain size of the part.

Hardness: Shall be uniform and within the range of Brinell 248 - 341 or
equlvalent, but hardness of the threaded portion may be higher as a result
of the thread rolling.

5.6.1 Finisheld Parts: Shall be capable of showing tensile strength nol lower

than 130,000 psi when aligned in fixtures so that at least> 3 fulll threads
are exposed in the gage section. The diameter of the area on whilch stress
is based shall be taken as the mean of the maximuim minor (nominall minor)
and bagic pitch diameter of the part or the shank/disameter, whicHever is
smallen.

5.6.2 Tensile Test Specimens: Tensile test specimens machined from firished

parts shall conform to the following requirements.

Tensilel Strength, psi 130,000 nin
Yield Strength at 0.2% Offset or at:.0,0098 in.

in 2 [in. Extension Under Load (E = 29,100,000), psi 85,000 nfin
Elongatiion, % in LD 15 niin
Reduction of Area, % 20 nin

5.7 Stress-Rypture Test at 1200 -F (648.9 C): Material shall be capabld of meeting

the stregs-rupture test speecified in the applicable material speciffication,
using a flinished part as the test specimen. The diameter of the axea on
which stzess is based ‘sHall be teken as the maximum minor (nominal jminor)
diameter |of the part.or the shank diameter, whichever is smaller.

5.7.1 If the |geometry of the thread is substantially different from thdt of the

6.

notched speeimen described in the applicable meterial specification, or if
the sizecor shape of a part is such that the part cannot be testdd satis-
factoritys; : ck and

heat treated in the same menner as the parts.

UALITY: Parts shall be uniform in quality and condition, clean, sound
2 2 )

smooth, and free from burrs and foreign materials and from internal and
external imperfections detrimental to their performance. Discoloration
resulting from preeipitation heat treatment will not be considered objec-
tionable except when the drawing requires that parts be plated.

6.1 Parts subject to fluorescent penetrant inspection shall conform to the

following standards.
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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 laps parallel to
grainflow are acceptable within the following limits, provided the sepa-
ration between indications is not less than 1/16 in. in all directions.

6.1.2.1 Sides of Head: 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 equivalent of the basic thread height (See Teble I), whichever is
less.

6.1.2.2 Top of Head and End of Stem: A maximum of 3 surface indications in each
a is permitted provided the length or diameter of any inflividual
indication does not exceed 1/32 in. or the equivalent| of thg basic thread
heilght (See Table I), whichever is less.

6.1.2.3 sh or Stem: A maximum of 5 indications is pérmitted. The length of
any| indication may be the full length of the{surface but the total length
of 11 indications shall not exceed twice fhe length of the| surface. No
indication shall break into a fillet or over an edge.

6.1.2.4 Threads: There shall be no indicatlons of cracks, seams, plipes, or
rolling laps in threads as shown by Figs. 3, 4, and 5 excegt that
indications of slight laps as shown by Figs. 6, 7, and 8 willl be
pexmitted.

7. REJECTIQNS: Parts not conforming to this specification or to aughorized modi-
ficatiors will be subject to-xejection.
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Transverse axis of
flow lines

Optional lines at
/ :: this point

Figure 1A Figure 1B Figure 1C

PIGIRE 3
ROLLED THRRAD
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ROLLED THREAD
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FIGURE 8
ROLLED THREAD
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