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AERONAUTICAL
MATERIAL SPECIFICATIONS

SOCIETY OF AUTOMOTIVE ENOCINEERS, Inc.

AMS 74548

Issued 1-15-57
4885 Lexington Ave., New York 17, N.Y, ‘ Revised ] -15-50

BOLTS AND SCREWS, STREL, LOW ALLOY IHEAT RESISTANT
Normalized and Tempered, Roll Threaded
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ACKNNOWLEDGMENT: A vendor shall mention this specification nwber and its
revision letter in all quotatlons and when aclnovledging purchase orders.
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reed upon. by purchaser and vendor.
| tempering shall not be excessive.

malizing:

Elapsed time between no

pering: Normelized blanks shall be tempered by heating un

roving.

, or rachining.

cu~head parts

111 be as little as practicable to dbtain/a’ clean, smooth surface.

hing the shank
heat treated

terperature
and operated
atmosphere

11 cause neilther surfage hardening nor decarburization other than that
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4.3

Thread Rolling:

than 1100 F, holding at heat for & hr, and cooling in air.

5.

blanks by a single rolling.
TECHINICAL, REQUIREMENTS:

5.1 Tlow Lines:
shown in Fig. 1A, 1B, or 1C.

Threads shall be formed on the heat treated and finished

Tlow linces of upset heads shall conform to the general arrangement
The intersection of the longitudinal axis of the
part and the approximate transverse axis of the flow lines shall be not less
than D/M 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 diemeter of the shank -after
heading.
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5.1.1 Ixemination for Internal Defects: Visual examination of a longitudinal section
- of a head and 1/%4 in. or more of the shank, after etching in approximately
equal volumes of hydrochloric acid (sp gr 1.19) and water at 160 - 180 F for
10 - 15 min., shall reveal no cracks, laps, or porosity.

5.2 Threads:

[x0]

.1 Tlow lines at threads shall be continuous, shall follow the general thread
contour, and shall be of maximum density at root of thread (See Fig. 2).

\1

.2 Root defects such as notches, slivers, folds, roughness, or oxide scale
are not permitted (See Fig. 3).

ANy

3 Multiple [laps on the sides of threads are not permissible regardless of
location. Single laps on the sides of threads that extend toward the root
are not permissible (See Figs. L and 5).

AW

5.2.0 A single [lap is permissible along the side of the thread below the
diameter |on the non-pressure side provided the lap doesinot originate closer
than 20% |of the basic thread height from the root and extends toward the crest
and generplly parallel to the side (See TFig. 6). A-Single lap is p¢rmissible
along the side of the thread above the pitch diamgter on either the|pressure
or non-pressure side (one lap per thread) provided it extends toward the crest
and generally parallel to the side (See Fig. 7)< Basic thread height is
defined ds being equivalent to 0.650 times the pitch (See Teble I).

5.2.5 Crest crgters, crest laps, or a crest lep in corbination with a cregt crater

are permilssible, provided the imperfection does not extend deeper than £0%

of the bgsic thread height (See Teble I) as measured from the thread crest vhen
the thredd major dismeter is at minimum size (See Fig. O8). The major diameter
of the thread shall be measured prior to sectioning. As the major
the thredd approaches maximm.size, values for crest crater or crest lap inme
perfectigns listed in Teble I may be incressed by 1/2 the differenc¢ between
the minimunm major diameter-and the actual major diameter as measured on the
part.

.6 Slight deviations rom thread contour are permissible at the crest ¢rf the
thread wilthin the major diameter limits as shown in Fig. 9 and at the in-
complete [threadiat each end of the threaded section.

A}
.

Lo

5.2.7 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 diameter of the hole is within specified
tolerances.

5.2.8 Parts shall have a minimum thread run-out of one thread and a maximm of two
threads., The run-out shall fair onto the shank eliminating any abrupt change
in cross sectional area. Bottom and sides of threads contained in run-out
shall be filleted, smooth, and devoid of abrupt tool stop marks.

5.2.9 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 othervwise 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 8Straightness 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 Fig. 10). Visibly ebrupt changes in diameter or shape of the
shank and threads vhich might cause stress concentrations are not permissible.

5.3.2 Concentricity of Thread Pitch Diameter: The concentricityoP|thread pitch
diameter in relation to shank diameter shall be within the)limits specified on
thel draving for a distance of not less than 1.5 times the nomjnal bolt
digmeter away from the last full thread along the sharik (See Fig. 11). For
bolfts having a shank length less then 1.5 times the)nominal belt diameter, the
conjcentricity of the shank diameter over its fullilength in r¢lation to the
thread pitch diameter shall be within the limits specified on|the drawing.

5.3.3 Concentricity of Head: The concentricity.of the head in relapion to the shank
dismeter snall be within the limits specified on the drawing|for a distance
of lnot less than 1.5 times the nominal-bolt diameter away from the wesher face
aldng the shank (See Fig. 12). For.Bolts threaded to the headl end for bolts
haviing shenk length less than 1.5 times the nominal bolt diamgter, concentrici-
%y |of head shall be measured in ¥elation to thread pitch diamgter in lieu of
shank diameter.

5.3.4 Sodereness of ‘asher Face: , The squareness of the washer face with the shank
didmeter shall be within ,the limits specified on the drawing for a distance of
not less than 1.5 times the nominal bolt diameter away from the washer face a-
lorlg the shank (SeesFig. 12). For bolts threaded to the head|and for bolts
havting a shank length less than 1.5 times the nominal bolt dipmeter, squareness
of [washer facewshall be measured in relation to thread pitch fliameter in lieu
of |shank diameter.

5.4 gtrudture:;<Parts shall have microstructure of finely divided cprbide and
FTerrite in/a typical Vidmenstatten patbtern essentially free of fempered
martgnsite.

5.5 Hardness: Herdness shall be uniform and as specified on the drawing but hard-
ness of the threaded portion mey be higher as a result of the thread rolling.

5.6 Surface Hardening: Parts shall have no surface herdening except as produced
during rolling of threads. Determinations 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.

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.
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5.7.2 Depth of decarburization on those surfaces of the head wvhich are the original
surfaces of the bar shall be not greater than that perritted 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 eylindrical head bolts and
screvs made by upsetting is not restricted.

5.7.1 Depth of Gecarburization at any point on the surface not covered by 5.7.1,
5.7.2, or 5.7.3 shall not exceed 0.002 inch.

6. QUALITY: Parts shall be uniform in quality and condition, clean, sound, smooti,
and frec from burrs and foreign materials and from internal and external
imperfectior_s_deinimeﬁ+q1 to their pnr{"nmmnnn

6.1 Parts subjget to mognetic particle inspection shall conform to the
Tollowing gtandards:

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

quench cracks shall be cause for rejection.

.2 Longitudinal indications of seams, forming laps, afid nonretallic inplusions
parzllel [to grainflow are acceptable within the following limits, ppovided
the separyation between indications is not less than 1/16 in. in all|directioms.

A= A

6.1.2.1 Sides ¢f Head: A maxirum of 6 surface or-subsurface indications per head is
¢ permitted and the length of each indication may be the full height of the
surfacd. No indication shall break.over cither edze to a depth gpeater
than 1/32 in. or the equivalent of <the basic thread height (See Tpble I),
vhicheyer is less.

6.1.2.2 Top of |Head and Ind of Stem: " A meximm of 6 surface or subsurfacg indications
in eacll ares is permitted provided the length or diameter of any fndividual
indicaion does not exceed 1/32 in. or the equivalent of the basie thread
height{ whichever is lesgs.

6.1.2.3 Shank ¢r Stem: A.meximum of 10 subsurface znd hairline surface iphdicstions
is perfitted. The length of any indication may be the full length of the
surface but the /totel length of all indications shall not exceed pwice the
lengtn |of the. surface. HNo indication shall break into a fillet of over an
edge.

6.1.2.4 Threads: Threads shall not reveel indicetions of cracks, seams, pipes, or
A¢ rolling laps as shown by Figs. 3, 4, and 5 except that indications
of slight leps as shown by Figs. 6, 7, and 8 will be permitted.

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

6.2.1 Circular Magnetization: 800 - 1000 amp per sq in. of contact area pa.ssed
through the part longitudinally.

6.2.2 Longitudinal Magnetization: Sufficient to produce 5000 amp-turns per inch of
shank diameter with the part placed in a standard solenoid of appropriate size.

e
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7. REJECTIONS: Parts not conforming to this specification or to authorized
nodifications will be subject to rejection.

Transverse axis of
flow lines

Optional lines at
this; point

) RNWAN -
MM 1 : |
l; | g i

Figure 1A Figure 1B Figure 1C
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