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AERONAUTICAL
MATERIAL SPECIFICATIONS

AMS 74558

DEN Issued 9-15-57
. SOCIETY OF AUTOMOTIVE ENOCINEERS, Inc. 485 Lexington Ave., New York 17, N.Y. | Revised 1-15-40

EELE BOLTS AND SCREWS, STEEL, LOW ALLOY HEAT RESISTANT

p8%2 Hardened and Tempered, Roll Threaded
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3tz

$s2t

SEEE 1. ACKNOWLEDGMENT: A vendor shall mention this specification nunber and its

gggg revision letter in all quotations and when acknowledging purchase orders.
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§§§§ 2, APPLICATTIONT —Bolts =t screws mede primarity from AMS—630istes]l for use

:gg- up tq 900 F.

8L§§

Eisg 3. MATERTAL: Unless otherwlise specified on the drawings, shall be AMS 6304 with

bt ot | hardqnability of J50 = 20 min when austenitized at 1725.F% * 10.
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3oa 4. FABRICATION:
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§E§§ 4.1 Blanks: Heads shall be formed by hot or cold upsetting.

Boda

i§§f 4,1.1 'THe metal removed from the bearing surface of the head shall pe as little

ii;; ag practicable to obtain a clean, smootii’surface.

2egs

%Egg k,2 Healf Treatment: Before finishing the‘shank and the bearing sunface of the

;5;; head and rolling the threads, blanks'shall be heat treated as fpllows:

-

§g§§ 4,2.1 Hgating Equipment: Furnacesmay be any type ensuring uniforn temperature

553; tHroughout the parts being heated and shall be equipped with,| and operated

E:Ef by, automatic temperature controllers. The heating medium ox] atmosphere

$rEe silall cause neither surface hardening nor decarburization other than that

gggg pdrmitted in 4.7 and 4.8.

u58e

Eifg L.2.2 Hirdening: Blanks/of AMS 6304 shall be uniformly heated to 1750 F + o5,

gggg hdld at heat for/l ~ 1.5 hr, and quenched in oll or water. For other

E%%ﬁ sfleels, the~termperature shall be as agreed upon by purchaser gnd vendor.

ag:g Ellapsed time between quenching and tempering shall not be excessive.
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§§§§ 4,2.3 Tqmpering: Hardened blanks shall be tempered by heating unifprmly to the

8335 tqmperature necessary to produce the specified hardness and nficrostructure

%iss but-not—lower than 1000 F,_holding ot heat for 4 hr and_gggling in air.
INne r4 (= y
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§E§§ 4,3 Cold Working of Fillet Radius: After heat treatment and machining, the

g§=§ head~to-shank fillet radius of the finished blanks shall be cold worked

353; by a single rolling.
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o5:2 5. TECHNICAL REQUIREMENTS:

hg;l

8

§3§§ 5.1 Flow Lines: Flovw lines of upset heads shall conform to the general arrangement

£8o8 shown in Figure 14, 1B, or 1C. The intersection of the longitudinal axis

N

AN

of the part and the approximate transverse axis of the flow lines shall be
not less than D/4 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 vwhere D is the nominal dlameter of

the

shank after heading.
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5.1.1 Examination for Internal Defects: Visual examination of a longitudinal section
of & head and 1/4 in. or more of the shank, after etching in approximately
equel volumes of hydrochloric acid (sp gr 1.19) and water at 160 - 180 F

15 min., shall reveal no cracks, laps, or porosity.

Flow lines at threads shall be continuous, shall follow the general thread
contour, and shall be of maximum density at root of thread (see Figure 2).

Root defects such as notches, slivers, folds, roughness, or oxide scale
are not permitted (see Figure 3),

laps on the sides of threads are not permissible regardless

are not pprmissible (see Figures 4 and 5).

for 10 =
5.2 Threads:
5.2.1
5.2.2
¢
5.2.3 Multiple
¢ location.
5.2.4 A single
¢ diameter

5:2.5
g

5¢2.7

closer thpn 20% of the basic thread height from the root and extends

toward the

crest and generally parallel to the side“(see Figure 6).

single lap is permissible along the side of the fhread above the pit

dismeter
provided

(see Figupe 7).

bn either the pressure or non-pressure.side (one lap per th

0.650 timks the pitch (see Table I).

Crest cra

are permi

of the bapic thread height (see .Table I) as measured from the thread

when the
diameter
diameter
crest lap
differenc

thread major diametef is at minimum size (see Figure 8). T
bf the thread shall’'be measured prior to sectioning. As th

imperfections-listed in Table I may be increased by 1/2 th

as measured on the part.

Slight de
thread wi
incomplet

{iations Trom thread contour are permissible at the crest o
hin‘the major diameter limits as shown in Figure 9 and at
tHread at each end of the threaded section.

it extends toward the crest and genedslly parallel to the si
Basic thread height is defined as being equivalent 1

ters, crest laps, or a crest lap in combination with a cres;
ssible, provided the imperfection does not extend deeper than 20%

bf the thread approaches meximum size, values for crest cra

between the ‘minimm major diemeter and the actual major di

of

Single laps on the sides of threads that extend toward the root

lap is permissible along the side of the thread below the pitch
bn the non~pressure side provided the lap doesChot originate

A
el
read )
de
e}

L crater

crest
e major
b mejor
Cer or

3

fameter

[ the
Che

Parts having holes for locking devices are permitted to have slight
ovalization of the hole and the countersink and slight flattening of the
crest of the thread at the countersink, provided the dismeter of the hole
is within specified tolerances.

Parts shall have a minimum thread run-out of one thread and a maximum of two
The run-out shall feir onto the shank eliminating eny ebrupt change

threads.
in cross
shall be

sectional area.
filleted, smooth, and devoid of abrupt tool stop marks.

Bottom and sides of threads contained in run=out

All thread elements shall be within specified limits starting at a length
2 times the pitch from the end, including chamfer, and extending for the
specified full thread length.

~
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5.2.,10 Unless otherwise specified, threads may be 0.0012 in. under the specified
limits before plating but shall conform to the gage requirements after

plating.

5.3 Straightness, Concentricity, and Squareness: For purposes of these inspections,
shank and threads shall be included but shall be considered as separate
elements of the bolt.

5.3.1 Straightness of Shank and Threads: Shank and threads shall be straight
within the limits specified on the drawing for the total length (L) of the
bolt under the head (see Figure 10). Visibly abrupt changes in diameter
ox 2 shent—eand—% hi-eh—misghbt—esuse—sbress—aoncentrations
arg not permissible.

crvne - vy SHiS

5.3.2 Coneentricity of Thread Pitch Diameter: The concentrieity of| thread pitch
dipmeter in relation to shank diameter shall be within,the limits specified
on| the drawing for a distance of not less than 1.5 tlmes the hominal bolt
dibmeter ewey from the last full threed along thé shenk (see Figure 11).
Fdr bolts having a shank length less than 1.5 times the nominpl bolt

diameter, the concentrieity of the shank diameter over its full length

in reletion to the thread pitch diameter shall be within the jimits

specified on the drawing.

5.3.3 Coneentricity of Head: The concentrieity of the head in relafion to the
shlank diameter shall be within the limits specified on the drpwing for
o |distance of not less than 1.5 times the nominal bolt diemetpr away from
the washer face along the shank (see Figure 12). For bolts threaded to
the head and for bolts having)shank length less than 1.5 timep the nominal
bdlt diameter, concentricity of head shall be measured in relption to
thread pitch diameter inQieu of shank diameter.

5.3.4 Squareness of Washer Face: The squareness of the washer facel with the
shHenk dismeter shall be within the limits specified on the drpwing for
a |distance of not-iess than 1.5 times the nominal bolt diameter awey
fiom the washer face along the shank (see Figure 12). For bolts threaded
tq the head-and for bolts having a shank length less then 1.5 times the
ndminal bolt diameter, squareness of washer face shall be mesgsured in
relation-to thread pitch diameter in lieu of shank diameter.

te. Structure

5.4  Strieture: rostructure of tempered merten

of T ad=bo—ahank b—ares—shad show—evidence of eolg

5.5 Hardness: Hardness shall be uniform and as specified on the drawing, but
hardness of the threaded portion and the head~to-shenk fillet ares may be
higher as a result of the rolling.

5.6 Surface Hardening: Parts shall have no surface hardening except as produced
during rolling of threads and head-to-shank fillet radius. Determination of
surface hardening may be made by microscopic method or by a sensitive
hardness testing instrument.

5.6.1 This requirement prevents heat treating procedures such as uncontrolled
atmosphere for heating, bath heating medium, carbon restoration, and
other similar processes.
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5.7 Decarburization:

5.7.1 The bearing surface of the head, the fillet between head and shank, the
shank, and threads shall be free from decarburization.

5.7.2 Depth of decarburization on those surfaces of the head which are the
original surfaces of the bar shall be not greater than that permitted
by the applicable material specification, except as noted in 5.7.1.

5.7.3 Depth of decarburization on the 0D of the head of cylindrical head bolts
and screws 1s not restricted.

5.7.4 Depth of
5.7.2, 0%

6. QUALITY: Pg
smooth, and
external img

6.1 Parts subjs
standards:

6.1.1 Discontiy
and gquend

6.1.2 Longitudi
parallel
the sepay

decarburization at any point on any surface not covered in
5.7.3 shall not exceed 0.002 inch.

lerfections detrimental to their performance.

h cracks shall be cause for rejection.

rts shall be uniform in quality and condition, clean,\ sound
free from burrs and foreign materisls and from intérnal and

5.7.1,

e

¢t to magnetic particle inspection shall cofiform to the folllowing
uities transverse to grainflow such as)pipes, grinding checks,

nal indications of seams, forming laps, and nonmetellic incllusions

to grainflow are acceptable within the following limits, provided

ation between indications ig not less than 1/16 in. in all

6.1.2.1 Sides g
] head 18
of the

greatexn

(see Tg

directions.

f Head: A maximum of .6-surface or subsurface indications per
permitted and the length of each indication may be the fulll height

surface. No indication shall break over elther edge to a depth

than 1/32 in. or\the equivalent of the basic thread height
ble I), whichever is less.

Head and End Of Stem: A maximum of 6 surface or subsurfacs

6.1.2.2 Top of
] indical
of any

of the

ions in, each area is permitted provided the length or diamegter

basi¢ thread helght, whichever is less.

6.1.2.3 Shank d

individual indication does not exceed 1/32 in. or the equivialent

r.Stem: A maximum of 10 subsurface and hairline surface irldications

¢ ig permitted.

The length of any 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.

fillet

6.1.2.4 Threads:

or over an edge.

No indication shall break into a

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

or rolling laps as shown by Figures 3, 4, and 5 except that indications
of slight laps as shown by Figures 6, 7, and 8 will “be permitted.

PV

by
/.
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6.2 Any method of magnetic particle inspection may be used to determine
conformence of the parts to the above requirements, but resolution of
disputed rejections shall be based upon the wet, residual, black oxide
suspension method using amperages shown in 6.2.1 and 6.2.2.

6.2.1 Circular Megnetization: 800 = 1000 amp per sq in. of contact area
passed through the part longitudinally.

6.2.2 Longitudinal Magnetizetion: Sufficient to produce 5000 amp=-turns per inch
of shank diemeter with the part placed in a standard solencid of
appropriste size.

7. EREJECTIONS: Parts not conforming to this specification or to authorized
modifid¢ations will be subject to rejection.

Transverse axis of

flow lines
Optional lines at
Rthis point
i
! |
-2 ]
- = o
Figure 1A Figure 1B Figurs 10
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¢ FiGURE 5
ROLLED THREAD
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NOX-FRESSURE SIDE
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AMS 74558

FRMISSIBLE

ROOT
TOT L
20% OF BABIC
THD FEICET
PERMISSTBLE (SEE TABLE T)
¢ FICHRE 6 ¢ FICURE 7
ROLLED THREAD ROLIED [FEREAD

MAXIMUM PERMISSIBIE DEFECT

20%

OF RASIC THREAD REIGHT (SEE TABIE I}

r- SER HNOTH A

’ - o.nvunu oYty

4

SEI' KGTE

**Vr}\*@

/

NOTE A:

DEPTH OF DEFECT BQUATS 205 OF BASIC THREAD
BERGHT FLUS 1/2 THD DIFFERENCE OF THE ACTUAL
MALOR' DIAMETER AND ITINIMUM MAJOR DIAMETER.

—T_mh \\ {7:

ROOT

g

\/

1 01, oN
3 maoR

,/

l‘L""BASI('} THD BEIGHT

FIGORE 8
ROLLED THREAD

e MAX MAJOR DIA

e MIN MAJOR DIA

FIGURE 9
ROLLED THREAD
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