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= STANDARD 0=

Society of Automotive Engineers, Inc. Revised 4-15-77

400 COMMONWEALTH DRIVE, WARRENDALE, PA. 15096

BOLTS, SCREWS AND STUDS, SCREW THREAD REQUIREMENTS

1. SCOPE AND FIELD OF APPLICATION

1.1 This standard establishes the rolled thread element tolerances for lead,

-of -roundness for studs used in aerospace con-
strug¢tion; 1t also establishes the requirements for lead ¢
runouit threads for these studs.

1.2 This|standard defines the requirements for runout threads amd lead
threads for bolt and screw rolled threads used in aerodspace|construction;
1t also specifies a referee method, by optical projéectlon, for establish-
ing ¢onformity with these requirements which agrée with ISO([3353.

1.3 The Bpolt and screw lead and runout thread regquirements are 1so applic-
able|to other externally threaded products where the thread$ are produced

by rolling.
2. DEFINITIONS

2.1 Full|Thread. A fully formed threadihas a profile that follows the design
profile, within the tolerance band’limits, over an axlal dlgtance of
1 pigch (points A, B, C). See Figure 1. _

. -::}--——A-—ma or dla max
- -—- gor dla min

-—pltch dia

ce——minor dia max
-——-minor dla min

FIGURE 1
2.2 Thread Rumdout. The thread runout 1s situated between the end of the
plal portion of the. shank (or the underhead fillet) and tha first fully
formed—thresad 06 ~ = er—1s g | than the

maximum minor diameter. See Figures 2A and 2B.

2.2.1 For full shank fasteners, the runout X shall comprise the 1ncomplete
threads imparted by the thread rolliAg dle plus an unrolled portion
of the blank diameter from which the thread 1s rolled. See Filgure 2A.

2.2.2 For pltch diameter shank fasteners, the runout X comprises only of
incomplete threads, and wlil not extend Anto the underhead filllet
radius. See Flgure 2B. :

2.3 Incomplete Lead Threads. The incomplete lead threads are sltuated be-
tween the end of the fastener and the first fully formed thread, where
the diameter at the crest is not less than the minimum major diameter.
See Figure 3.

Copyright 1977 by Socisty of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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ma jor dia max
major dia min

——Ditch dia

minor dia max
minor dia min

FIGURE 2A. FULL SHANK FASTENERS ,

el R X
Run-out
- - - - 2 maiox dia max

- _——t s - -7==Y——ma o dia min
) : J
1 . o
- ‘ Jr\ pitcl dia

'./ ! - minor dia max

- T - - mino® dia min

FIGURE 2B. PITCH DIAMETER SHANK FASTENERS

tween the end of( the fastener and the first effective thregd, where the
plteh diameter ‘\of the pressure flank of the thread corresp¢nds with the
minimum pitch.dlameter at that point. See Figure 3.

2.3.1 Ineffective Lead Threads. The ineffective lead threads ar% situated be-

B

' : ~ Crest of first compietely
pressure flam_c__\ /— formed thread (within

the tolerances)

magor dia
major dia

pitch dia
pitch dia

minor dia
minor dia

' Ineffective threads
Y .

Lead threads

FIGURE 3
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TECHNICAL REQUIREMENTS

Threads shall be as specliflied on the part drawing. External rolled threads
shall also meet the applicable requirements speclfied hereln.

STUD END THREADS, UN or UNJ INCH THREAD FORMS and MJ METRIC THREAD FORM

1 Stud Thread Element Tolerances. Pitch diameter 1imits of the full threads
on the stud end shall be as specifled on the part drawlng.

1.1 Lead and Half-Angle Devlations. Where no tolerance class 1s specifled
on the part drawing, tolerances for lead and half-angle of the stud end
threads shall be as speclfled in Table I.

TABLE I - LEAD & HALF-ANGLE DEVIATIONS

UN & [UNJ Tead MI— Tead
Threads | Deviation Half-Angle || Thread | Deviation Half -Angle
Per Inch | (See Note 1) | Deviation Pitch | (See Note 1(-|/Dgviation
Inch Deg Min mm pm Jeg Min
y 0.0003 o 37 0.8 7 o 37
2§ 0.0003 0 35 1 8 0 33
24 0.000 0 33 1.25 10 0 30
2( 0.000 0 30 . 1.5 11 0 30
1§ 0.0004 0 31 1.75 13 0 29
16 0.0005 0 29 2 15 0 28
14 0.0005 0 29 2.5 18 0 26
1] 0.0005 0 28 3 20 0 25
y 0.0006 0 28
11 0.0006 0 26
14 0.0007 0 .26
g 0.0007 0. 25
§ 0.0008 © 25

Note|l. Lead devlatlon between any 2 threads not farther apart than
the length of stud end thread including the lead threads.

Taper. The ‘pitch cylinder of all full threads on the sfud end (see
Figure 4),shall not taper more than 0.0005 inch per inch for UN and UNJ
threads @and 13 um per 25 mm for MJ threads and, 1f tapered, the smaller
dlameter-shall be at the entering end of the stud. Taper varlations
ghall fall wlthin pltch dlameter limits specifled on th¢ part drawing.

1.3 Qut-of-Roundness. Out-of-roundness of the pltch cylindger of the stud
end Tull threads shall not exceed 0.0005 inch FIR for UN and UNJ threads
and 13 um FIR for MJ threads. Roundness variations shall fall within
pitch dlameter 1imifs specified on the part drawing.

2 Stud Lead Threads. Where tapered lead threads are required as 1llustrated
in Figure 4, the pitch diameter of the lead threads on the stud end shall
originate from the stud pitch dlameter of full threads and continue, de-
creasing for a distance B specified in Table II. See Figure 5.

2.1 The minimum lead thread length on fthe stud end is controlled by the num-
ber of turns that the stud will enter a lead thread ring gage or gage of
equlvalent accuracy made to the maximum pitch dlameter of the lead
threads specified on the part drawing; the number of such turns shall be
not less than 1 nor more than 2. .

.2.2 Any variation in lead (pitch) shall be in the same relative direction

on the lead threads of the stud end as on the full threads of the stud
end.
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TABLE II - LENGTH OF LEAD THREADS

UN & UNJ MJ
Threads  Thread
Per Inch | B, Max || Pitch | B, Max
Inch mm mm
32 0.09 0.8 2,4
28 0.11 1 3
24 0.13 1.25 3.75
20 0.15 1.5 .5
18 0.17 1.75 5.25
16 0.19 2 6
TH 021 r-g3] 5
13 0.23 3 9
12 0.25
11 0.27
10 0.30
9 0.33
8 0.38
'Stid Thread Runout. See Figure 4.
1 Full Shank Studs. The thread runout for full shank stugis shall be

g specified in 3.3.4.

1tch Diameter Shank Studs..\The thread runout, for stufls having a
hank diameter equivalent to the pitch dlameter of the $tud end full
hreads, shall be as specilfled 1n 3.3.5.

2

3 Relleved Shank Studs. 'The thread runout proflles for relleved shank

tuds are shown in .Figures 6A, 6B, and 6C. The root digmeter of the
unout thread sha@ll be equal to the root dlameter of the full thread
or an axlal lenigth equal to 1 pitch minimum and 2 pltches maximum;
he remainder{ of the thread runout root shall gradually|vanish within
n axlal length of 0.5 pltch. The crest of the runout thread shall
aper towards the shank, starting from the end of the fpll thread.

s SCREWS and STUD THREADS, UN, UNJ & MJ THREAD FORMS

stiuDeviations. Slight deviations from thread contour pn bolts, screws
gtud threads are permisslble at the crest of the thre
S g

at each end of the threaded sectlon. The general "break edge" note onh
drawings does not apply to the crest of the thread; sharp edges (without
burrs and feather edges) at this location are permissible. Any operation
to remove burrs from the thread should not break the edge more than

0.003 inch radius for UN and UNJ threads and 0.08 mm radius for MJ threads.

Locking Holes. Parts having holes for locking devices are permitted to
have slight ovallzation of the hole and the countersink and slight flat-
tening of the crest of the thread at the countersink, provided the
diameter of the hole 1s within speciflied tolerances.

Incomplete Lead Threads. Except for lead threads on the stud end thread
as in 3.2.2, the incomplete lead threads Y shall not be greater than 2
thread pltches from the end of the fastener Including chamfers. See
Figure 3.
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3.3.3.1 Ineffective Lead Threads.

3.3.3.2

3.3.3.3

greater than 1.5 thread pitches from the end of the fastener
chamfer. See Figure 3.

The length of chamfer shall be as specified on the part drawing.

The ineffective lead threads Z shall not be

including

Where

the chamfer is specified by a diameter and angle, then the length of

chamfer shall meet the requirements in 3.3.3.

The chamfer diametér at fhe end of the thread shall be concentric with

the thread within an amount that permits the chamfer to be eccentric

up to the minor diameter.

3.3.4 Thread Runout, Full Shank Fastener. For those fasteners having a nominal
shank diameter equivalent to the nominal thread size, the runout, Filgures

TA and 7B,
minimum T
0.6 thrgad pitch.

shall be between

2 thread pitches maximum and

1 thread pitch
5 of, less than

3.3.4.1 The transition between the blank diameter and the full (shank|diameter
shall|consist of a radius "A" and either a taper as in_Figure TA or a
shoulder as in Figure 7B. The radius "A" shall be npt less than the
amount specified below; for parts having only a radius, with|no taper,
betweén the runout threads and the full shank diameter, as shown in
Figur¢ 7B, the incomplete thread shall not enerdach upon radjus "A".
TABLE III
UN & UNJ Radius "A" MI Radius "Al"
Threads Per Inch Inch Thread, Pitch, mm mm
B2 and finer 0.005 . 1<and finer 0.12
b8 thru 14 0.010 1:85 thru 1.75 0.2
L3 thru 10 0.015 2 and 2.5 0.40
9and 8 0.020 3 0.50

3.3.5 Thread Runout, PD Shank Fastener. FD shank parts, having a shank dlameter
equivalént to the blank diameter from which the thread is rollpd, shall
have a imum thread runout of 0.6 thread pitch and a maximum| of 2 thread
pltches See Figure 7C.

3.3.6 Thread Runout, Threaded to Head Fasteners. For parts threaded| to the head
having head bearing surface perpendicular to the thread axis| the dim-
enslon X, Figures) 8A and 8B, between the end of the full threafl and the
bearing 1 on the

surface shall be as follows, unless otherwlse specifie

part drawing:
X min|= V.5 thread pltches + B max
X max|=_X min + 0.020 inch for UN and UNJ threads
X max = X min + 0.50 mm for MJ threads

X 1s rounded to 3 decimal places for inch dimensions and 2 decimal

places for millimetre dimensions.

The runout shall be as defined in 3.3.4 for the full shank condition and
as defined in 3.3.5 for the PD shank condition, but shall not encroach

upon the head to shank fillet radius "B".

3.3.6.1 For parts threaded to the head having a conical bearlng surface as in
Figure 8C, the runout shall be between 2 thread pitches maximum and
0.6 thread pitch minimum, and shall comprise only of incomplete threads,

3.3.7 Thread Runout, Shoulder Bolt.

but shall not encroach upon the head to shank“fillet radius.

and end of the runout X in a shoulder bolt having an increased

The transition between the shank diameter

shank dla-

meter and an undercut shoulder to the minor diameter of the thread shall
have a radius A as in 3.3.4.1 at the junction of the shoulder and the

undercut and incomplete threads as shown in Figure 9.
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