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MA 1520 

AEROSPACE 

y AREAS FOR CALCULATING STRESS OR LOAD VALUES 
FUR 

METRIC MJ EXTERNALLY THREADED FASTENERS 

1 .  

2. 

PURPOSE: 
or load values for use in metric externally threaded fastener procurement 
specifications and for information of designers. 

SCOPE: Areas for the standard metric series o f  thread diameter-pitch 
combinations for aerospace externally threaded fasteners are established for 
the following conditions: 

*a) Area for ultimate shear stress or load i n  unthreaded shank. 

b) Area for ultimate tensile stress or load in thread. 

This s tandard specifies the areas t o  be used in calculating stress 

c )  Area for stress durability tes t  load in thread. 

d) Area for stress-rupture tes t  load a t  elevated temperature. 

e )  Area for tension-tension fatigue tes t  load. 

procurement specifications for establishing the minimum mechanical properties 
which are specified i n  terms of allowable minimuni tes t  loads (unit stress 
ra t ing  times area). See Table I for calculated values. 

3. REQUIREMENT: The f o l l o w i n g  areas are t o  be used in metric fastener 

3.1 Area for ultimate shear stress or load in fastener unthreaded shank. 

For unthreaded shank greater than  o r  less than thread nominal diameter, use 
maximum shank diameter for d in formula (1) .  For unthreaded shank equal t o  
the thread nominal diameter, use basic major diameter of thread for  d in 
formula ( 1 ) .  The calculated values for fomula ( 1 )  in Table I are based on 
unthreaded shank equal t o  thread basic major diameter. 

( 1 )  A = 0.7854(d)2 

SAETechnical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any paíent infringement 
arising therefrom, is the sole responsibility of the user.” 
SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. CAE invites your 

Comments on this Standard are invited from interested parties and can be submitted in writing to SAE Headquarters. 
0 written comments and suggestions. 

Copyright 1987 
All rights reserved. 

Society of Automotive Engineers, InC. Printed in U.S.A. 
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3.2 Area f o r  ultiriate tensile stress or load i n  threaded por t ion .  

3.2.1 Area f o r  tensile stress or load in externally threaded fasteners w i t h  
threads rolled af te r  heat treatmnt and nanufactured from alloy steels,  
corrosion and heat resistant steels and alloys, or titanium alloys, is 
based on t h e  following eripirical forrula: 

where d 2  =: mxirwri pitch diamter 

Area baaed on the naximim pitch diameter, d2, i s  used as  noted in 3.3  
and 3.5 below. 

d3 = Eiaxifiiim root  dianieter 

(3) A 0.7854(dzI2 

3.2.2 Area for tensile stress or load i n  externally threaded fasteners w i t h  
threads rolled before heat treatment, or n o t  rolled, is based on the mean 
diarieter between maxiniu~i pitch diableter, dp ,  and the fiiaximuili root  
diarieter, d3: 

(4)  A = 0.7854[0.5(d2 .t d3)I2 

3.3 Area for stress durability t e s t  load i n  thread. 

Area based on forriiula ( 3 ) .  Test load i s  derived by using a percentage of 
the ultiriata t e n s i l e  stress as defined i n  the applicable procurement 
specif icatioti. 

3.4 Area for stress-rupture test load a t  elevated temperature. 

Area based on the maxicwi root diacieter, d3. 

( f i )  A = 0.7854(d3)2 

3.5 Area for tension-tension fat igue t e s t  load. 

Area based on forriula ( 3 ) .  High t es t  load is  derived by us ing  a percentage 
o f  the  u l t imte  tensile stress as  defined i n  the procurenent specification. 

Low test load is  10% of high t e s t  load. 

4. SYt1BObS: Thread syribols i n  forriula are per NA 1370. 
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