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1. PURPOSE: To establish the geometric control requirements for bolts, screwa, and studs where 
worded notes and symbolized notes are used for straightneas, concentricity, squareness, and 
runout. 

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

2.1 Bolts and Screws (Worded Notes): 

2.1.1 Strai htness of Shank and Threads: The axis of the sha.nk and threads ahall be straight 
wi in t e limits specified on e 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 are not permissible. 

2.1.2 Concentricit of Thread Pitch Diameter: The concentricity of thread pitch diameter in re- 
lation to s an iameter s 11 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 shanlc diameter over 
its full length in relation to the thread pitch diameter shall be the circular runout 
within the limits specified on the drawing. 

2.1.3 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 ahall be the.circular 
runout measured in relation to thread pitch diameter in lieu of shank diameter. 

2.1.4 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 leas than 1.5 times 
the nominal part diameter away from the washer face along the~sha.nk (See Figure 3). For 
parts threaded to the head and for parts having a shank length less tha.n 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. 	 ~ 

2.2 Studs (Worded Notes): 

2.2.1 Concentricity 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 on the 
drawing for a distance of not less than 1.5 times the nominal thread diameter away from 
the last full thread involved in the measurement along the shank. For parts having a 
shank length less than 1.5 times the applicable nominal thread diameter, concentricity of 
the shank diameter over its full length in relation to either thread pitch diameter sha,ll 
be the circular runout within the limits specified on the drawing. 
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2.2.2 Concentricit of Threaded Ends: The concentricity of thread pitch diameter of one end in 
rela ion to t rea pitc iameter of the other end shall be the runout within the limits 
specified on the drawing. Visible abrupt cha.nges in diameter or shape of the shank and 
threada whicYi might'cause stress concentrations are not permissible, 

~ 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 Strai~htness 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 g. 
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MAXIMUM VARIATION y L x T 
T= TOLERANCE PER INCH SPECIFIED 

ON DRAWING. 

FIGiktE 1 

1.5 z NOMINAL PART DIAMETER = NQNIMUM . 
DISTANCE FROM IAST FULL THREAD TO WHICH 
REQUIREMENTS FOR CONCENTRICITY OF THREAD 
IN RELATION TO SHANK APPLY. 

NOMINAL PART DIAMETER 

_• 
DISTANCE FROM LAST FULL THF2EAD TO WHICH 
REQUIREMENTS FOR CONCENTRICITY OF SHANK 
IN RELATION TO THREAD APPLY WHEN SHANK 
DIAMETER IS LESS THAN 1.5 x NOMINAL PART 
DIAMETgi . 

FIG~kiE 2 

1.5 x NOMINAL PART DIAMETEfi = MINIMUM DISTANCE FROM 
WAS~ FACE TO WHICH RE6~UIREMENTS FOR CONCENTRICITY 
OF HEAD AND SQUARENESS OF WASE~RR FACE IN P.ELATION 
TO SHANK APPLY. 

WASH~ FACE 

'T------ i 

-i--=-- J 

NONQNAL PART DIAMETER 

1.5 x NONIINAL PART DZAMETF~ = MINIMUM DISTANCE 
FROM WASF~i FACE TO WHICH RF:QUIREMENTS FOR 
CONCENTRICITY OF HEAD ANL SQUARENESS OF WASHf.R 
FACE IN REL4TION TO THREAD PI2CH DIAP~Tf7t APPLY. 

FIGUR?'s 3 

	 ~ 
HEAD SHAPE SHUWN IS FOR IL]:USTRATIVE PUR POSES ONLY. 

. 	r 
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~3- 	 AS3063 A 
Specified on Drawing: 

~ ~TfID RUNOUT 

- 	 ~---- 

- 	 -r--- 	 - 

~- - - - - 

Thread ~allout 

-~ 

J~ A 	.007C 

DIMENSIONIN(} AND TOLERANCING: ANSI Y14.5-1933• 

--------------------------------------------------------------------------- 

Requir~m~nt: The rules, principles and metliods 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 

Specified on Drawing: 

~ B .00X 

~ _ 	~ ---- 

	

~ - - 	- 	- 	-- 	- - 	— 	I 	 - 
~,: 	 ~ - - - - 

	

-B- 	(See Note X) 

X. FOR PART NUNIDF.RS MSXXXX-XX THRU MSXXXX-XX THE Tf~tEAD PD SHALL REPLACE DATUM Ba 

DIMENSIONINC} AND TOLERANCINQ: ANSI Y1~4.5-1973. 

--------------------------------------------------------------------------- 

Requirement: The rules, principles and metliods of ANSI Y14.5-1973 apply modified as fol.Lows: 

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

	

~ 	FIQURE 5- RUNOUT OF HEAD 
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AS3063 A 	 -~- 

	

i B 	.00X 

Specified on Drawing= 

— 	 j ---- 
- 	i 	 - 

~---- 

	

-B- 	(See Note X) 

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

DIMENSIONING AND TOLERANCING: ANSI Y14 .5-1973. 

------------------------------------~•--~----------------------------------- 

Requirement: The rules, principles an3 methods oF ANSI Y14.5-1973 apply modified as follows: 

1. Datum B applies to the unthreaded shank for a distance from the head bearing 
surface equivalent to 1.5 nominal bolt thread size. Where the unthreaded 
shank is less than a length equivalent to 1.5 nominal bolt thread size, then 
the thread pitch diameter for a length of one nominal bolt thread size near- 
est to the head shall become datum in liau of the unthreaded sha.nk. 

~J FIGURE 6- SQUARENESS OF BEARING SURFACE 

Specified on Drawing: 

~ — — — — 
-- 	— 	~ 

~— — — — 

— .00X 1 

DIMENSIODIING AAID TOLEftANCING: ANSI Y14 .5-~-973- 

-------------------•-------------------------------------------------------- 

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

l. The specit'ied 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 aha.nk 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). 

~1 FIQi~RE 7- STRAI(}HTNESS OF SHANK 

,, 

~ 

-r 
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