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1. PURPOSE: To establish the geometric control reguirements for bolts, screws, and studs where
worded notes and symbolized notes are used for straightness, concentricity, squareness, and
runout.

2, TECHNICAIL REQUIREMENTS: For purposes of the inspections in this specification, shank and
threads shall be included but shall be considered as separate elements of the part.

2.1 Bolts and Screws (Worded Notes):

2,1.1 Straightness of Shank and Threads: The axis of the shank and threads shall be straight
Within the 1imits specified on the drawing for the total length (L) of the part under the
the shank and threads

hich might cause stress concentrations are not permissible.

ncentricity of Thread Pitch Diameter: The concentricity of thread gitch diameter in re-
dtion to shank diameter shall be the circular runout within the“limilts specified on the
rawing for a distance of not less than 1.5 times the nominal’part dipmeter away from the
bst full thread along the shank (See Figure 2). For parts thaving a [shank length less
han 1,5 times the nominal part dlameter, the concentricity of the shank dlameter over

bs full length in relation to the thread pitch diameter-shall be the circular runout
[thin the limits specified on the drawing.

2.1.3 Cpncentricity of Head: The concentricity of the head /in relation to e shank diameter
hall be the circular runout within the limits specified on the drawing for a distance of
bt less than 1.5 times the nominal part diameter away from the washdgr face along the

hank (See Figure 3). For parts threaded to (the head and for parts Having shank length

bss than 1.5 times the nominal part diameter,” concentricity of head
hnout measured in relation to thread pitchfdiameter in lieu of shank

uareness of Washer Face: The squareness of the washer face wilth theg

e within the limits specified on therdrawing for a distance of not 1
he nominal part diameter away from\bhe washer face along the shank
brts threaded to the head and for parts having a shank length less {
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[ tch diameter in lieu of shank dlameter.

s (Worded Notes):

bncentricity of Shank: The concentricity of shank 1n relation to thy
I both threaded endsishall be the circular runout within the limits
rawing for a distance of not less than 1.5 times the nominal thread
he last full thread involved in the measurement along the shank. Fd
hank length legs™than 1.5 times the applicable nominal thread diamet
he shank diametér over 1ts full length in relation to elther thread
the circulay runout within the limits specified on the drawing.

e

blation to thread plitch dlameter of the other end shall be the runoy
pectfied on the drawing. Visible abrupt changes in dlameter or shag
hreéads which might cause stress concentrations are not permissible.

bminal part dlameter, squareness-of washer face shall be measured 1in

shall be the. circular
diameter.

shank diameter shall
ess than 1.5 times
See Figure 3). For
han 1.5 times the
relation to thread

~

ead pltch dlameter
specified on the
dlameter away from
r parts having a

er, concentriclty of
pitch diameter shall

bncentricity of Threaded Ends: The concentricity of thread pitch digmeter of one end in

t within the 1limits
e of the shank and

2.3 Bolts and Screws (Symbolized Notes):

2.3.1 Runout of Shank: See Figure 4.

2.3.2 Runout of Head: See.-Figure 5.

2.3.3 Squareness of Bearing Surface: See Figure 6.

2.3.4 Straightness of Shank: See Figure 7.

2.4 Studs (Symbolized Notes):

2.4.1 Runout of Shank: See Figure 8.

2.4.2 Runout of Nut Thread OD: See Figure 9.
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MAXIMUM VARIATION = L x T
T = TOLERANCE PER INCH SPECIFIED
ON DRAWING.

FIGURE 1

[ ———=— 1.5 x NOMINAL PART DIAMETER = MINIMUM| .
DISTANCE FROM LAST FULL THREAD TO WHIGH
REQUIREMENTS FOR CONGENTRICITY OF THREAD
IN REIATION TO SHANK APPLY.

r NOMINAL PART PIAMETER

—
[
I

I‘—D— DISTANCE FROM\IAST FULL THREAD TO WHICH
REQUIREMENTS\FOR CONCENTRICITY OF SHANK
IN RELATION\TO THREAD APPLY WHEN SHANK
DIAMETER IS LESS THAN 1.5 x NOMINAL PART
DIAMETER ,

FIGURE 2

ja<——pwl — 3 5 x NOMINAL PART DIAMETFR = MINIMUM DISTANCE FROM
WASHER FACE TO WHICH REQUIREMENTS FOR CONCENTRICITY|
OF HEAD AND SQUARENESS OF WASHER FACE IN RELATION

¥ APPIY
T

L~ 3

ft—————— WASHER FACE .
— NOMINAL PART DIAMETER

—

I‘ 1.5 x NOMINAL PART DIAMETER = MINIMUM DISTANCE
FROM WASHER FACE TO WHICH REQUIREMENTS FOR
CONCENTRICITY OF HEAD AND SQUARENESS OF WASHER
FACE IN REILATION TO THREAD PITCH DIAMETER AFPPLY.

FIGURE 3
HEAD SHAPE SHOWN IS FOR ILLUSTRATIVE PURPOSES ONLY.
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Specified on Drawing:

DIMENS

Requirement]

]

%

—~ [‘—THD RUNOUT

r— - -~ J|

J

i

Thread Callout

A~

/IA I.oox]

IONING AND TOLERANCING: ANSI Y14.5-19%3.

The rules, principles and methods of ANSI ¥Y14.5-1973-apply modified as follows:

. Datum A applies to the thread pltch dlameter for-a, distance from fhe thread
runout equivalent to one nominal bolt thread size.

. The circular runout tolerance 1s applicable’to any point along thg feature

for a distance from the thread runout equivalent to one nominal bplt thread
slze.

# FIGURE 4 - RUNOUTLOF SHANK

Speclf

led on Drawing:

| 8] .ooxl

I

-B- I (See Note X)

X. FOR PART NUMBERS MSXXXX-XX THRU MSXXXX-XX THE THREAD PD SHALL REPLACE DATUM B.

DIMENSIONING AND TOLERANCING: ANSI Y14,5-1973.

Requirement: The rules, princlples and methods of ANSI Y14.5-1973 apply modified as follows:

1

. Datum B applies to the unthreaded shank for a dilstance from the head bearing
surface equivalent to 1.5 nominal bolt thread size. Where the unthreaded
shank 1s less than a length equlvalent to 1.5 nominal bolt thread size, then
the thread pitch dlameter for a length of one nominal bolt thread size near-
est to the head shall become datum in lieu of the unthreaded shank.

[ FIGURE 5 - RUNOUT OF HEAD
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Specified on Drawing:

= mm—

S — L____.J;

(See Note X)

X. FOR PART NUMBERS MSXXXX-XX THRU MSXXXX-XX THE THREAD PD SHALL REPIACE DATUM B.
DIMENSIONING AND TOLERANCING: ANSI Y14,5-1973.

Requirement: The|rules, principles and methods of ANSI Y14.5-1973 apply.modified as|follows:

1. Datuh B applies to the unthreaded shank for a distance from the head bedring
surface equivalent to 1.5 nominal bolt thread size. Where the unthreaddd
shank 1s less than a length equivalent to 1.5 nominal)bolt thread size, |then
the phread pitch diameter for a length of one nominal. bolt thread size near-
est fo the head shall become datum in lieu of the unthreaded shank.

# TFIGURE 6 - SQUARENESS OF BEARING' SURFACE

Specified on|Drawing:

—
DIMENSIONING AND TOLERANCING: ANSI Y14.5-1973.

Requirement: The rules, principles and methods of ANSI Y14.5-1973 apply modifled as follows:

1. The speciried straightness tolerance applies where the unthreaded shank length
exceeds a length equivalent to one nominal bolt thread size.

2. The total straightness tolerance also applies where the unthreaded shank or
threads are at maximum size.

3. The total tolerance is the rate specified multiplied by the length of the total
shank {unthreaded shank plus threads). .

§ FIGURE 7 - STRAIGHTNESS OF SHANK
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