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Bolts, Screws, and Studs, Geometric Control Requirements

RATIONALE

AS3063B has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE:
This SAE Aerospace Standard (AS) establishes the geometric control requirements for bolts, screws,
and studs where yvorded notes and symbolized notes are used for straightness, concentricity,
squareness, and funout.

2. REFERENCES:

2.1 ANSI Publicatiops:

Available from ANSI, 11 West 42nd Street, New York, NY~10036-8002.
ANSI Y14.5-1993 Dimensioning and Tolerancing
3. TECHNICAL REQUIREMENTS:

For purposes of the inspections in this specification, shank and threads shall be incluged but shall be
considered as separate elements of the part.

3.1 Bolts and Screws (Worded Notés):

limits specified on the drawing for the total length (L) of the part under the head (see Figure 1).
Visible abrupt|changes in diameter or shape of the shank and threads which might cause stress
concentrations arg not permissible.

3.1.1 Straighthess df Shank and Threads: The axis of the shank and threads shall be s"]iaight within the

3.1.2 Concentricity of Thread Pitch Diameter: The concentricity of thread pitch diameter in relation to
shank diameter shall be the circular runout 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 Figure 2). For parts having a shank length less than 1.5 times the nominal part diameter, the
concentricity of the shank diameter over its full length in relation to the thread pitch diameter shall
be the circular runout within the limits specified on the drawing.
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3.1.3 Concentricity of Head: The concentricity of the head in relation to the shank diameter shall be the
circular runout within the limits specified on the drawing for a distance of not less than 1.5 times the
nominal part diameter away from the washer face along the shank (see Figure 3). For parts
threaded to the head and for parts having shank length less than 1.5 times the nominal part
diameter, concentricity of head shall be the circular runout measured in relation to thread pitch
diameter in lieu of shank diarmeter.

3.1.4 Squareness of Washer Face: The squareness of the washer face with the 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 washer face along the shank (see Figure 3). For parts threaded to the
head and for parts having a shank length less than 1.5 times the nominal part diameter,
squareness of washer face shall be measured in relation to thread pitch diameter in lieu of shank

diameter.
3.2 Studs (Wordeg
3.2.1 Concentricity

not less than

Notes):

of Shank: The concentricity of shank in relation to thread pitch diameter of both
threaded ends shall be the circular runout within the limits specified©n the drawing for a distance of

1.5 times the nominal thread diameter away from-the last full threa

measureme

thread pitch

d involved in the

t along the shank. For parts having a shank length less than 1.5 times the applicable
nominal threpd diameter, concentricity of the shank diameter over its full length i

iameter shall be the circular runout within the limits specified on th

3.2.2 Concentricity of Threaded Ends: The concentricity\of thread pitch diameter of o
to thread pit¢h diameter of the other end shall b&’the runout within the limits spe
drawing. Vigible abrupt changes in diameterorshape of the shank and threads Wwhich might cause
stress concegntrations are not permissible,

3.3 Bolts and Scrg

ws (Symbolized Notes)!

3.3.1 Runout of Shank: See Figure

3.3.2 Runout of Head: See Figure 5.

3.3.3 Squareness

3.3.4 Straightness

of Bearing Surface: See Figure 6.

of - Shank: See Figure 7.

N relation to either
b drawing.

ne end in relation
cified on the

3.4 Studs (Symbolized Notes):

3.4.1 Runout of Shank: See Figure 8.

3.4.2 Runout of Nut Thread OD: See Figure 9.

PREPARED BY SAE COMMITTEE E-25,

GENERAL STANDARDS FOR AEROSPACE PROPULSION SYSTEMS
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MAXIMUM VARTATION = L x T
T = TOLERANCE PER INCH SFECIFIED
ON DRAWING.

FIGORET

—— 1.5 x NOMINAL PART DIAMETER = MINIMUM
DISTANCE FROM LAST FULL THREAD TQ WHICH
REQUIREMENTS FOR CONCENTRICITY \OF THREAD
IN REIATION TO SHANK APPLY.

!1——-— DISTANCE FROM LAST FPULL (THREAD TO WHICH
REQUIREMENTS FCOR CONCENTRICITY OF SHANK
IN RELATION TO THREAD APPLY WHEN SHANK
DIAMETER 1S LESS THAN 1,5 x NOMINAL PART
DIAMETER .

FIGURE 2
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TO SHANK APPLY.

j}————1—— WASHER FACE

j———»f— 1.5 x NOMINAL PART DIAMETER = MINIMUM DISTANCE FROM
WASHER FACE TO WHICH REQUIREMENTS FOR CONCENTRICITY
OF HEAD AND SQUARENESS OF WASHER FACE IN RELATION

[~ NOMINAL PART DIAMETER

1)

'-—1
)
i
]
]
|
—

i

Specified on Drawing:

HEAD SHAPE SHOWN IS FOR ILLUSTRATIVE PURPOSES ONLY

FIGURE 3

PACE IN RELATION TO THREAD PITCH DIAMETER Al

—ere} r-m RUNOUT

- 1.5 x NOMINAL PART DIAMETER = MINIMUM DISTANCE
FROM WASHER FACE WHICH nmm&_msrcn

—
1 r3s = -

| ] .o0x |

DIMENSIONING AND TOLERANCING: ANSI Y14.5-1973.

]
| e —
\—nn-ud Callout

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

1. Datum A applies to the thread pitch diameter for a distance from the thread runout equivalent to one
nominal bolt thread size.

2. The circular runout tolerance is applicable to any point along the feature for a distance from the thread
runout equivalent to one nominal bolt thread size.

FIGURE 4 - Runout of Shank
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Specified on Drawing:

2| s | .oux]

=Pf
_.I ( .l
=i

I -B- I (See XNote Xx)

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

DIMENSIONING ANID TOLERANCING: ANSI Y14.5-1973.

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

ngminal bolt thread size. Where the unthreaded shank is less than a length equivalert to 1.5 nominal bolt
thread size, then the thread pitch diametenfor a length of one nominal bolt thread size| nearest to the head
shall become datum in lieu of the unthreaded shank.

1. Datum B applies to the unthreaded shank for adistance from the head bearing surfat‘:f equivalentto 1.5

FIGURE 5 - Runout of Head
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Specified on Drawing:

L] | .ox |

==

il

—— = = —

I (See Note X)

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

DIMENSIONING ANQ TOLERANCING: ANSI Y14.5-1973.

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

1. Ddtum B applies to the unthreaded shank for a distance from the head bearing surtacg equivalent to 1.5
nominal bolt thread size. Where the unthreaded shank’is less than a length equivalen} to 1.5 nominal bolt
thiead size, then the thread pitch diameter for a length-of one nominal bolt thread size|nearest to the head

shpll become datum in lieu of the unthreaded shank.

FIGURE 6 - Squareness of Bearing Surface
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Specified on Drawing:

-1

e - ]

DIMENSIONING ANG-FOLERANCING—ANSHYH4-5-1573:

Requirement: The n

1.

THe specified straightness tolerance applies where the unthreaded shank length exces

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

equivalent to one nominal bolt thread size.

The total straightness tolerance also applies where the unthreaded shank or threads a

threads)

FIGURE 7 - Straightness of Shank

tds a length

re at maximum size.

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