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BOLTS AND SCREWS, ROLL THREADED

1. ACKNOWLEDGMENT :

A vendor shall mention this specification number and its

revision letter in all quotations and when acknowledging purchase orders.

2. APPLICATION: High quality bolts and screws of steel or heat and

resis

corrosion
at resistant

steelq and alloys are generally for use at temperatures over GFOO|F where

stres
to 800
for us
3. MATERI
4, FABRIC
4.1 HRlank

L.,1.1 The
shs|

4.2 Threal

es are low. Parts of AMS 5061 are generally for use &b te
F where stresses are low., Parts of AMS 5624 or AMS\ 5625
e at lower temperatures when high expansion is reguired.
AL: GShall be as specified on drawing.

ATION:

S Heads shall be formed by cold upsetting or machining.

metal removed from the bearing surface of the head of ups{
L1 be as little as practicable to obtain a clean, smooth sy

d Rolling: Threads shall be formed on the finished blanks

rolli

k.3 Clean
shall
of 1
tempe
alloy

5. TECHNI

g .

ing: Parts of corro§ion resistant steels and alloys, afte;
be degreased and then immersed for not less than 20 min,

rature. Parts of AMS 5061, AMS 5624, AMS 5625, and other
steels shalil riot be so treated.

CAL REQUIREMENTS:

5.1 Flow
ment

Lines:” Flow lines of upset heads shall conform to the gens

peratures up
re generally

bt -head parts
hrface.

by a single

+ finishing,

In a solution
volume of nitrictacid (sp gr 1.42) and 9 volumes of water &t room

arbon or low

ral arrange-

shown in Figure 1A, 1B, or 1C. The intersection of the loj

gitudinal

axis

oI the part and the approximate transverse axis of the Ilow 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 dismeter of the

shank

5.1.1 Examination for Internal Defects:

after heading.

etchant, shall reveal no cracks, laps, or porosity.

5.2 Threads:

Visual examination of a longitudinal
section of a head and 1/4 in. or more of the shank, after etching in suitable

5.2.1 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).

Copyrignt 1960

by Soclety of Automotive Engineers., Inc.
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5.2.2 Root defects such as notches, slivers, folds, roughness, or oxide scale are
) not permitted (see Figure 3).

5.2.3 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 Figures U4 and 5).

5.2.4 A single lap is permissible along the side of the thread below the pitch
) diameter on the non-pressure side provided the lap does not originate 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
permissible along the side of the thread above the pitch diameter on either
the preisure or non-pressure side (one lap per thread) provided 11 extends

toward the crest and generally parallel to the side (see Figure-f)]. Basic
thread height is defined as being equivalent to 0.650 times the pitch
(see Table I).

5.2.5 Crest craters, crest laps, or a crest lap in combinatiomrwith a cpest crater
are perpissible, provided the imperfection does not extend deeper |than 20%
of the basic thread height (see Table I) as measured from the thrgad crest
vhen th¢ 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
dismetef of the thread approaches maximum size, values for crest ¢rater or
crest lpp imperfections listed in Table I fiay be increased by 1/2 the
difference between the minimum major diameter and the actual major diameter
as measfired on the part.

5.2.6 Slight fleviations from thread contour are permissible at the cres{ of the
) thread fithin the major diameter lIimits as shown in Figure 9 and 4t the
incomplete thread at each end.of the threaded section.

5.2.7 Parts hiaving holes for leocking devices are permitted to have slight ovalizationj
of the hole and the countersink and slight flattening of the cres} of the
thread ht the countetsink, provided the diameter of the hole is wjthin
specifipd tolerances.:

5.2.8 Parts shall have a minimum thread run-out of one thread and a maxjimum of two

) threads|. THe-run-out shall fair onto the shank eliminating any aprupt change
in crosk sécfional area. Bottom and sides of threads contained ip 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.

5.3 Straightness, Concentricity, and Squareness: For purposes of these inspections,
shenk and threads shell 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
witnin the limits specified on the drawing for the total length (L) of the
bolt under the head (see Figure 10). Visibly abrupt changes in dlameter
or shape of the shank and threads which might cause stress concentrations

are not permissible.
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5.3.2 Concentricity of Thread Pitch Diameter:. The concentricity of thread pitch

diameter 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 bolt
diameter away from the last full thread along the shank (see Figure 11).

For bolts having a shank length less than 1.5 times the nominal bolt diameter
the concentricity of the shank diameter over its full length in relation to
the thread pitch diameter shall be within the limits specified on the drawing.

5.3,

o

Concentricity of Head: The concentricity of the head in relation to the shank

diameter 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 along the shank (see Figure 12). For bolts threaded to the head and for
bol{s having shank length less than 1.5 times the nominal bolt |diameter,
congentricity of head shall be measured in relation to thread gitch diameter

in lieu of shank diameter.

5.3.4 Squdreness of Washer Face: The squareness of the washer’ face with the shank

diangeter shall be within the limits specified on the/drawing fqr a distance
of not less than 1.5 times the nominal bolt diameter away from|the washer
faced along the shank (see Figure 12). For bolts threaded to tHe head and for
bolls having a shank length less than 1.5 times/the nominal bollt diameter,
squareness of washer face shall be measured in relation to thrgad pitch

dianmeter in lieu of shank diameter.

6. QUALITY|; Parts shall be uniform in qualdity and condition, clean, |[sound, smooth,
and free from burrs and foreign materials and from internal and external

imperfeetions detrimental to their performance.

6.1 Parts [subject to fluorescent penetrant inspection shall conform o the following

¢ standards:

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 pardllel to
¢ grainflow are acceptable within the following limits, provided [the separation

between indicetions is not less than 1/16 in. in all directiong

6.1.2.1

3

6.1.2.2

6.1.2.3

6.1.2.4

Sides~0f Head: A maximum of 3 surface indications is permitted and the

length of each indication may be the full height of the surfdce. No
indication shall break over either edge to a depth greater than 1/32 in, or
the equivalent of the basic thread height (see Table 1), whichever is less.

Top of Head and End of Stem: A maximum of 3 surface indications 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.

Shank or Stem: A maximum of 5 indications is permitted. The length of
any indication may be the full length of the surface but the total length
of al%* indications shall not exceed twice the length of the surface, No
indication shall break into a fillet or over an edge.

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.
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6.2 Parts subject to magnetic particle inspection shall conform to the following

¢

6.2.2.1 Sides of Heed:
is permitted and the length of each indication may be the full

6.2.2.2

6.2.2.3

6.2.3.1 Circulafr Magnetization:
through

Longitufiihal Magnetization: Sufficient to produce 5000 amp-turps per inch
of shanK—dTametEr—wtth—the—part—ptace&—tn—a—stan&ar&—seieﬁe&é—eI appropriate

6.2.3.2

T.

standards.

quench cr

acks shall be cause for rejection.

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

Longitudinal indications of seams, forming laps, and nonmetallic inclusions

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

the sur
than 1/

whicheve¢

Top of

o N o o
& 0 a¥s -

32 in. or the equivalent of the basic thread height (see
r is less.

fead and End of Stem:

tions 1

individyal indication does not exceed 1/32 in. or the ‘equivalent

thread

Shank or Stem:

$ each area is permitted provided the length or'diameter
eight (see Table I), whichever is less.

A maximun of 10 subsurface and¢hairline surface

is perm

surface
length
edge.

Threads

rolling

slight

Any metho
of the pa
shall be

amperages

tted.

bf the surface. No indication shall break into a fillet

Threads shall not reveal™~indications of cracks, seams|
laps as shown by Figuresi3, 4, and 5 except that indicat
| aps as shown by Figures 6, 7, and 8 will be permitted.

i of magnetic particle inspection may be used to determiy
ts to the abovesrequirements, but resolution of disputed
pased upon the'wet, residual black oxide suspension methd
shown in 6.2+3.1 and 6.2.3.2.

800 - 1000 amp per sq in. of contact al

the pert longitudinally.

A maximum of 6 surface or Subsurfs

The length of any indication may be the full leng
but the total length of all indications shall not exceed

A maximum of 6 surface or subsurface indications per head
height of

pth greater
Table I),

ce indica-
of any
of the basilc

indications
th of the

twice the
or over an

pipes, or
ions of

e conformance
| rejections
d using

rea passed

size.

REJECTIONS:

Parts not conforming to this specification or to authorized

modifications will be subject to rejection.
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Transverse axis of
flow lines

Optional lines at
this point

o] t
Figure 1B ure 1¢
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NRVARVERNY

FOT LESS THAN
200 OF BASIC

THD HEIGET
PERMIESSIBLR (SEE TABLE I)
¢ PFIGIRE 6 ¢ FIGURE 7

ROLLED THREAD ROLLED THREAD

MARIMUM PFRMISSIBLE DEFECT 20%
OF BASIC TENRAD HEIGE? (SEE TABLE I)

BASIC THD BEJGRT

PERMISSIBLE
ROTE A: DEPTH QF DEFECT EQUALS 20% OF BASIC THREAD ,/\
HPETGHT [PLjS/1/2 THE DIFFERENCE OF THE ACTIAL e
MAJOR IrIAMETER AND J}INIMUM MAJOR DIAMETER.

g PIGIRE 8 . /
ROLLED THREAD

ROOT
. MAX MAJOR DIA

. MIN MAJOR DIA

FIGURE 9
ROLLED THREAD
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