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NONDESTRUCTIVE INSPECTION STANDARDS FOR BOLTS AND SCREW3 
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r~S 	1. PURPOSE: To establish the location, number, and aize of imperfections which will be permitted in 
ao Q 	bolta and screwe, as revealed by magnetic particle or fluorescent penetrant inspection. 
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: ~ E 	2. IN3PECTION STANDARDS: 
.V V L r u 
~«t 
r~ ; 	2.1 General: The following conclitione ahall be cause for rejection of parts inspected by either mag- cu« 
~ E$ 	netic pa.rticle or fluorescent penetrant inspection procedures: 

± ~~ 	2,1. 1 Diacontinuities traasverse to grainflow (i. e. , at an angle of more than 10 deg to the axie of the 
p = o : 	ahank), such as grinding checks and quench cracks. 
~°» 

~ 4 O C 
9 V Y Y 	2. i. 2 Longitudinal indications ~(i. e. , at an angle of 10 deg or lese to the axie of the sha.nk) due to unper- c ~.,« 
o~- ma 
E~ ';,  a 	fections other than eeame, forming lapa, and nonmetallfc incluaions. A 
O nV~+ 

a9 o e 	2. 2 Ma~netic Particle Ins pectioa: Parte inspected by magaetic particle inspection ehall be considered 
" E`~ 	acceptable if longitudinal indications (i. e. , at an angle of 10 deg or less to the axis of the ahank) of 
W ~ N ~ a~„~ 	seams, forming la.pe , and nonmetallic incluaions parallel to the grainflow are within the following 
~ o E V 	limite, provided that the eepara.tion between indicatione is not less than 1/16 in. in all directiona: 
~ 7  E a 

	

~~ 	2. 2. 1 Sides of Heade: There shall be not more than six eurface or subsurface indicatioas per head. 

	

~~~'° 	The length of each indication may be the full height of the surface but no indication shall break A M~-C 
NW~4 ~~ ; w 	over either edge to a depth greater than 1/32 in. or the equivalent of the basic thread height 
A 	M << 	 (See Table I), whichever ia leas. 
N4p-~ 
wOmS 
~ ~~r 	2. 2.2 Shank or Stem: There shall be not more than 10 eubsurface and hairline surface indications. The 
~ i '~ 	length of any indication may be the full length of the aurface but the total length of all indicatione 
~ -̀8 g~ 	 shall nnt exceed twice the length of the surface. No indication shall break into a fillet or over an a~,~o 
rmw~ 	edge. ~Eua 
otrco 

~ w~ e 	2. 2. 3 Threa a: There ahall be no indications of cracks, eeame, or rolling laps in thre~ds as shown by 
r~ ~~ 	Figa. 1, 2, and 3 except that indicationa of slight laps as ehown by Fige. 4 and 5 will be permitted. 
~ M !  
—~$g 
<~ ;~ 	2. 2. 4 Top of H~d and End of Stem: The number of indications ia not restricted but the depth of any in- 

M
q  q~ 	 dividual shall not exceed 0. O10 in. , as ehown by sectioning representa.tive eamples. No indication, 
~ m8 	except those of 2. 2. 1, shall break over an edge. 

~~~° '~ow~ 

n.-''E~ 	2. 3 Fluoreecent Penetrant Insoection; Parte inapected by fluorescent penetrant inepection ehall be con- NLoo 
•~~» 	sidered acceptable if longitudinal indicationa (i. e. , at an a.ngle of 10 deg or lesa to the axis of the ::~~ 
E."c' 	 shank) af eeams and forming lape parallel to the gra.inflow are within the following limite, provided 
m;~~ 	that the separation between indicatione ie not less tha.n 1/16 in. in all directions: 
~o~O 
i r~~n 	2. 3.1 Sidee of Head: There ehall be not more than three indications per head. The length of each in- 
~o Y o 	dicatian may be the full height of the eurface but no iadicatioa ahall break over either edge to .a 
"' `''+ 	depth ~reater than 1/32 in. or the equivalent of the basic thread height (See Table n, whichever is 
u~~.̀F 

lees. 
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Unified (UN), and Controlled Root Radius (UNJ) Threads 

~~l '! *Basic Thd Height *Basic Thd Height 
Threads Per Inch Tr►ch (Ref) Threads Per Inch Tnch (R.e~ 

80 0. 0081 20 0. 0325 
72 0. 0090 18 0. 0361 
64 0. 0102 16 0. 0406 
56 0. 0116 14 0. 0464 
48 0. 0135 13 0. 0500 
44 0. 0148 12 0. 0541 

' 40 0. 0162 11 0. 0590 
36 0. 018 0 10 0. 0650 
32 0. 0203 9 0. 0722 
28 0. 0232 8 0. 0812 
24 0. 0271 

-2 - 

2. 3.2 Shank or Stem: There shall be not more than five indications. The length of any indication may be the 
full length of the surface but the total length of all indications shall not exceed twice the length of the 
surface. No indication shall break into a fillet or over an edge. 

2. 3. 3 Threads: There shall be no indications of cracks, seams, or rolling laps in threads as shown by 
Figs. 1, 2 and 3 except that indications of slight laps as shown by Figs. 4 and 5 will be permitted. 

2. 3. 4 Top of Head and End of Stem: The number of indications is not restricted but the depth of any indi- 
vidual indication shall not exceed 0. O10 in. , as shown by sectioning representative samples. No in- 
dication, except those of 2.3. 1, shall break over an edge. 

3. INSPECTION PROCEDURES: 

3.1 Magnetic Particle Inspection: Shall be conducted in accordance with the latest issue of AMS 2640; any 
method may be used but resolution of disputed rejections shall be based upon the wet, residual, black 
oxide suspension method using amperages shown in 3.1. 1 and 3.1.2. 

3.1. 1 Circular Magnetization; 800 - 1000 amp per sq in. of contact area, passed through the part longitudi- 
na.11y. 

3.1. 2 Lon~itudinal Ma~netization: Sufficient to produce 5000 amp-turns per inch of shank diameter with the 
part placed in a standard solenoid of appropriate size. 

3.2 Fluorescent Penetrant Inspection: Shall be conducted in accorda.nce with the latest issue of AMS 2645. 

TABLE I 

~ 

*Basic thread height is defined as being equivalent to 0. 650 times the pitch. 

PREPARED BY SAE AEROSPACE MATERIALS DIVISION 
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ROLLED THREAD 
FIGURE 1 
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ROLLED THREAD 

FIGURE 2 
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ROLLED THREAD 

FIGURE 3 
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