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MATERIAL SPECIFICATIONS

lssued 3-1-51

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 485 Lexington Ave., New York 17, N.Y. J’R.ﬂ“d 1-15-63

e

BOLTS AND SCREWS, STEEL, CORROSION RESISTANT
Heat Treated, Roll Threaded

3.
L,
L1

L.1.

L2

L.2.

L, 2,

$

ACKNOWLEDGMENT: A vendor shall mention this specification number and its re-

FABRICATTON:

vision letter in all quotations and when acknowledging purchase orde s.

APPLICATION: Bolts and screws made primarily from AMS 5616 steel for use up ‘to
900 F (W80 C).

MATERIALF Shall be AMS 5616 unless otherwise specified on the dffawing.

Blanks:| Heads shall be formed by hot upsetting, cold@psetting, or machining.

1 The meétal removed from the bearing surface of the head of upsg¢t-head parts
shall|be as little as practicable to obtain<@'clean, smooth surface.

Heat Treatment: Headed and machined blanks)shall, before finishing the shank
and the| bearing surface of the head and. xolling the threads, be|heat treated
as follpws:

1 Heatipg Equipment: Furnaces may-be any type ensuring uniform|temperature
throughout the parts being heated and shall be equipped with,|and operated by,
automhtic temperature contrellers. The heating medium or atmpsphere shall
cause| no surface hardening; |

2 Hardehing: Blanks of-AMS 5616 shall be uniformly heated to 1y50 F + 10
(951?.!?1(3:51- 5.6), held at heat for 15 - 20 min., and suitably guenched. For
other steels, the temperature, time, and quenching medium sha]l be as agreed
upon by purchaser and vendor. Elapsed time between hardening and tempering
shall| be as ghort as practicable.

4,2.3 Tempering: Hardened blanks shell be tempered by heating unifprmly to the

Tempereture necessary to produce the specified hardness, holding at heat for
not less than L hr, and cooling.

4,3 Thread Rolling: Threads shall be formed on the heat treated and finished
blanks by a single rolling.
L. Cleaning: Parts, after finishing, shall be degreased and then immersed for not

Tess than 20 min. in a solution of 1 volume of nitric acid (sp gr 1l.42) and 9
volumes of water at room tempersture.

Cooyright 1963 by Soclety of Automotive Engineers. inc. Printed In U. 8. A.
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5. TECENICAL REQUIREMENTS:

5.1 Flow Lines

shown in Fig. 1A, 1B, or 1C.

is the nominal diameter of the shank after heading.

5.1.1 Exemination for Internal Defects:

of the head and 1/4 in. or more of the shenk after etching in approximately
equal volumes of hydrochloric acid (sp gr 1.19) and water at 160 - 180 F

(1.1 -
5.2 Threads:

5.2.1 Flow lin

tour, an

Root def
permissi

5.2.2

5.2.3 Multiple
tion. S

permissi

A single
meter on
20% of t
generall]
the side
pressure
generalll

as being

Crest cx
are perm
the basil
the thre
of the ¢

5.2.4

5.2.5

. sh reveal no cracks, laps, or

es at threads shall be continuous, shall follow the general
i siiall be of meximum density at root of thread (See Fig. !

eets such as notches, slivers, folds, roughness, or oxide
ble (See Fig. 3).

laps on the sides of threads are not permissible regardle
ingle laps on the sides of threads that extend toward the
ble (See Figs. U4 and 5).

lap is permissible along the ;side of the thread below the
the non-pressure side provided the lap does not originate
he basic thread height from)the root and extends toward th
y parallel to the side (See Fig. 6). A single lap is perm
of the thread above the pitch diameter on either the pres
side (one lap per thread) provided it extends toward the

v parallel to thetside (See Fig. 7). Basic thread height

equivalent to ©v650 times the pitch (See Table I).

aters, crestilaps, or a crest lap in combination with a cn
i ssible, provided the imperfections do not extend deeper tl
c thread height (See Table I) as measured from the thread

ad mgjor diameter is at minimum size (See Fig. 8). The ma

the threjad approaches maximum size, values for crest crater or cre
fections listed in Table I may be increased by 1/2 the difference between the
minimm major diameter and the actusl major diemeter as measured on the part.

5.2.6

hread” shall be measured prior to sectioning. As the major

Flow lines of upset heads shall conform to the general arrangement
The inbtersection of the longlitudinal axis of the
part and the approximste transverse axis of the flow lines shall be not less than
D/h in. from the bearing surface for hexagonasl, round, and square heed parts and
not less than D/’( in. from the bearing surface for 12 point head parts where D

Visual examination of a longitudinal sectio!

1

orosity.

. thread con-

).

scale are not

8s of loca~
root are not

piteh dia-
less than

e crest and

i ssible along
sure or non-
brest and

is defined

st crater
nan 20% of
rrest when
jor dlemeter
diameter of

5t lap imper-

Slight deviations from thread contour are permissible at the crest of the
thread within the major diemeter limits as shown in Fig. 9 and at the incom-

plete thread at each end of the threaded section.

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 speci-

fied tolerances.
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5.2.8 Parts shall have a minimm thread run-out of one thread and a maximum of two

5.2.9

5.3 Straightness, Concentricity, and Squareness:

threads.
in cross sectional area. Root and sides of threads contained
be filleted, smooth, and devoid of abrupt tool stop marks.

A1l thread elements shall be within specified limits starting

The run-out shall fair onto the shank eliminating any abrupt change

in run=-out shall

at a length 2

times the pitch from the end, ineluding chamfer, and extending for the speci-

fied full thread length.

For purposes of these inspections,

shenk and threads shall be included but shall be considered as separate elements
of the part.

5.3.1

503-2

5.3.3

5.3.4

5.4
55

Hardness:

Straightness of Shank and Threads:

Shank and threads shall bg

straight within

The 1imits specified on the drawing for the total length (L) ¢f the part under

the head (See Fig. 10).
shank|and threads which might cause stress concentrations are

Concentricity of Thread Pitch Diameter: The concéntricity of

Visibly abrupt changes in diameter ox shape of the

not permissible.

thread pitch

diemeter in relation to 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 last full thread along the shank (See Fig. 11).
a shaphk length less than 1.5 times the nominal part diameter,
of the shank diameter over its full length in relation to the
diameter shall be within the limits specified on the drawing.

Conceptricity of Head: The concentricity of the head in relaf
diemefer shell be within the limits specified on the drawing |
not less than 1.5 times the nominal part diameter away from tf washer face

along| the shank (See Fig. 12). For parts threaded to the he
havi shank length less(than 1.5 times the nominsl part di
tricity of head shall e measured in relation to thread pitch
of s diameter.

ness of WasSher Face: The squareness of the washer face
er shall be within the limits specified on the drawing

the/shenk (See Fig. 12).

sher face shall be measured in relation to thread p

For parts having
the concentricity
thread pitch

tion to the shank
for a distence of

and for parts
er, concen=
diameter in lieu

with the shank
for a distance

less.than 1.5 times the nominal part diameter away frop the washer face
For parts threaded to the heas
ashenk length less than 1.5 times the nominsl part dij

i and for parts
ameter, square=-

itch diameter in

lieu of shank diameter.

Shall be uniform and as specified on the drawing but

Structure: Parts shall have microstructure of tempered martensite.

hardness of the

threaded portion may be higher as a result of the thread rolling.

506

Surface Hardening:

during rolling of threads.

Determinations of surface hardening

Parts shall have no surface hardening except as produced

may be made by

microscopic method or by a sensitive hardness testing instrument.

6.

QUALITY:
and free
fectlions

detrimental to their performance.

Parts shall be uniform in quality and condition, clean, sound, smooth,
from burrs and foreign materials and from internal and externsal imper-

6.1 Parts subject to magnetic particle inspection shall conform to the following

standards:
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6.1.1 Discontinuities transverse to grainflow such as pipes, grinding checks, and
guench cracks shall be cause for rejection.

6.1.2 Longitudinal indications of seems, forming laps, and nonmetallic inelusions
rarallel to grainflow are acceptable within the following limits, provided the
separation between indications is not less than 1/16 in. in all directions.

6.1.2.1 Sides of Head: A maximum of 6 surface or subsurface indications per heed 1s
rermitted and the length of each indication may be the full height of the
surface. No indication shall breek over either edge to a depth greater than
1/32 in. or the equivalent of the basic thread height (See Table I), whichever
is less.

6.1.2.2 Top of Head and End of Stem: A meximm of é surface or subsurface indications
in eachf area is permitted provided the length or diameter of any [individual
indicatiion does not exceed 1/32 in. or the equivalent of thé basile thread
height,| whichever is less.

6.1.2.3 Shank or Stem: A maximum of 10 subsurface and heirlin& surface indications is
permitted. The length of any indication may be the ©ull length df the surface
but the| total length of all indications shall not-éxceed twice the length of
the surfface. No indication shall break into a<fillet or over an fedge.

6.1.2.4 Threads: There shall be no indications of eracks, seams, pipes, [or rolling
laps in| threads as shown by Figs. 3, 4, and 5 except that indicatfions of
slight [laps as shown by Figs. 6, 7, and € will be permitted.

6.2 Any method ppf magnetic particle inspection may be used to determine conformence
of the partis to the above requirements), but resolution of disputed rejections
shell be based upon the wet, residual, black oxide suspension method [using amper-
ages shown fin 6.2.1 and 6.2.2.

6.2.1 Circular etlization: 800 - 1000 amp per sq in. of smallest corftect area
passed thirough the part Tongitudinally.

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

T. RBEJECTIONS: | Parlts not conforming to this specification or to authorilzed modifica-
tions will br subject to rejection.
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FIGURE 5
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