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AERONAUTICAL 	 IAMS 74738 
MATERIAL SPECIFICATIONS 	 ~„~.~ e- 15-55 
iOCI~Tr OR AUTOMOTIVt ~NOIN~~Ri, Ino. 	486 L~xlnpton Av~., N~w Vork 17, N.Y. q~y~~ 6- 30-60 

BOLTS AND SCREWS, ROLL THREADED 

1. ACKNOWLEDGMENT: A vendor sha11 mention this specification nwnber and its 
revision letter in a11 quotations and when acknowledging purchase orders. 

2. APPLICATION: High quality bolts and screws of steel or heat and corrosion 
resistant alloys for special purposes. Parts of corrosion and heat resistant 
steels and alloys are generally for use at temperatures over 7U0 F where 
stresses are low. Parts of AMS 5061 are generally for use at tempera~;ures up 
to 800 F where stresses are low. Parts of AMS 5624 or ~S 5625 are generally 
for use at lower temperatures when high expansion is required. 

3. MATERIAL: Sha11 be as specified on drawing. 

4. FABRICATION: 

~+.1 Blanks: Heads sha11 be formed by cold upsetting or machining. 

1+.1.1 The metal removed from the bearing surface of the head of upset-head p~rts 
shall be as little as practicable to obtain a clean, smooth surface. 

4.2 Thread Rolling: Threads shall be formed on the finished blanks by a single 
rolling. 

~+.3 Cleaning: Parts of corrosion resistant steels and alloys, after finishing, 
sha.11 be degreased and then immersed for not less than 20 min. in a solution 
of 1 volume of nitric acid (sp gr 1. 1+2) and 9 volumes of water at room 
temperature. Parts of AMS 5061, AMS 562~+, AMS 5625, and other carbon or low 
a11oy steels shall not be so treated. 

5• TECHNICAL REQUIREMIIVTS: 

5.1 Flow Lines: Flow lines of upset heads sha11 conform to the general arrange- 
ment shown in Figure lA, 1B, or 1C. The intersection of the longitudinal 
axis of the part and the approximate transverse axis of the flow lines shall 
be not less than D~4 in. from the bearing surface for hexagonal, round, and 
square head bolts and screws and not less than D~7 in. from the bearing surface 
for 12 point head bolts and screws where D is the nominal diameter of the 
shank after heac~ing. 

5.1.1 Examination for Internal Defects: Visual examination of a longitudinal 
section of a head and 1 in. or more of the shank, after etching in suitable 
etchant~ sha11 reveal no cracks, laps, or porosity. 

5.2 Threads: 

5.2.1 . Flow lines at threads sha11 be continuous, shall follow the general thread 
contour~ and sha11 be of ma.ximum density at root of thread (see Figure 2). 

c~~.b~ ~96o w saa.a of ~~~ow. s~~~M.~.. ~~. 	 ~►Int~/ la u. f. A. 
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5.2.2 Root defects such as notches, slivers, folds, roughness, or oxide scale are 

~ 	no~ permitted (see Figure 3). 

5.2.3 Multiple laps on the sides of threads are not permissible regardless of 

~ 	location. Single l~ps on the sides of threads that extend toward the root 
are not permissible (see Figures 4 and 5). 

5.2.~ A single lap is permissible along the side of the thread below the pitch 

~ 	diame~er on ~he non-pressure side provided the lap does not originate closer 
~Lhan 20~ of the basic thread height from the root and extends toward the 
crest and ~enerally parallel to the side (see Figure 6). A single 1ap is 
permissible along the side of the thread above the pitch diameter on either 
the pres~ure or non-pressure side (one lap per thread~ provided it extends 
toward the crest and generally parallel to the side (see Figure 7). Ba.sic 
thread height is defined as being equivalent to 0.650 times the pitch 

(see Table I). 

5•2•5 Crest craters, crest laps, or a crest lap in combination with a crest crater 

~ 	are permissible, provided ~he imperfection does not extend deeper than 20~ 
of the basic thread height (see Table I~ as measured from the thread crest 
when the thread major diameter is at minimum size (see Figure 8). The major 
diameter of the thread sha11 be measured prior to sectioning. As the major 
diameter of the thread approaches maximum size, values for crest crater or 
crest lap imperfections listed in Table I ma.y be increased by 1~2 the 
difference between the minimwn major diameter and the actual major diameter 

as measured on the part. 

5.2.6 Slight deviations frorn thread contour are permissible at the crest of the 

~ 	thread within the major diameter limits as shown in Figure 9 and at the 
incomplete thread at each end of the ~hreaded section. 

5.2.7 Parts having holes for locking devices are permitted to have slight ovalizatio 

~ 	of the hole and the countersink and slight flattening of the crest of the 
thread at the countersink, provided the diameter of the hole is within 

specified tolerances. 

5.2.8 Parts shall have a minimum thread run-out of one thread and a maximum of two 

~6 	threads. The run-out shall fair onto the shank eliminating a.ny abrupt change 
in cross sectional area. Bottom and sides of threads contained in run-out 
sha11 be filleted, smooth, and devoid of abrupt tool stop ma.rks. 

5•2•9 All thread elements shall be within specified limits starting at a length 
2 times the pitch from the end, includin~ chamfer, and extending for the 

specified full thread length. 

5•3 Straightness, Concentricity, and Squareness: For purposes of these inspections, 
shank and threads sha11 be included but shall be considered as separate elements 

of the bolt. 

5.3.1 Straightness of Shank and Threads: Shank and threads shall be straight 
within the limits specified on the drawing for the total length (L) of the 
bolt under the head (see Figure 10). Visibly abrupt changes in diameter 
or shape of the shank and threads which might cause stress concentrations 

are not permissible. 

~ 

~ 

~ 
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5~3•2 Concentricity of Thread Pitch Diameter:. The concentricity of thread pitch 
dia.meter in relation to shank diameter shall bF~ within the limits specified 
on the drawing for a distance of not less thar~ 1.5 times the nomina,l bolt 
diameter away from the last full thread along ~Lhe sr.ank (see Figure 11). 
For bolts having a shank length less than 1.5 time5 the nominal bolt dia.meter 
the concentricity of the shank diameter over its full length in relation to 
the thread pitch diameter shall 'oe within the limit, specified on the drawing. 

5.3.3 Concentricity of Head: The concentricity of the head in relation to the shank 
diameter sha11 be within the limits specified on the drawing for a distance 
of not less than 1.5 times the nominal bolt diameter away from the washer 
face along the shank (see Figure 12). For bolts ~;hreaded to the head and for 
bolts having shank length less than 1.5 times the nominal bolt diameter, 
concentricity of head shall be measured in relation to thr •ead pitch diameter 
in lieu of shank diameter. 

5•3•~+ Squareness of 4]asher 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 bolt diameter away from the washer 
face along the shank (see Figure 12). For bolts threaded to ~:he head and for 
bolts having a shank len~th less than 1.5 times the nominal bolt diameter, 
squareness of washer face sha11 be measured in relation to thread pitch 
diameter in lieu of shank diameter. 

6. QUALITY: Parts shall be uniform in quality and condition, clean, sound, smooth, 
and free from burrs and foreign materials and from internal and external 
imperfections detrimental to their performance. 

6.1 Parts subject to fluorescent penetrant inspection sha11 conform to the following 
~ standardst 

6.1.1 Discontinuities transverse to grainflow such as pipes, grinding checks, and 
~ 	quench cracks shall be cause for rejection. 

6.1.2 Longitudinal indications of surface seams and forming laps parallel to 
~ 	grainflow are acceptable within the following limits, provided the separation 

between indications is not less than 1~16 in. in all directions. 

6.1.2.1 Sides of Head: A maximum of 3 surface indications is permitl;ed and the 
~ 	length of each indication may be the full height of the surface. No 

indication sha11 break over either edge to a depth greater than 1/32 in. or 
the equivalent of the basic thread height (see Tab1e I), whichever is less. 

6.1.2.2 Top of Head and End of Stem: A maximum of 3 surface indications in each 
~ 	area is permitted provided the length or diameter of any individua.l 

indication does not exceed 1~32 in. or the equivalent of the basic thread 
height (see Table I), whichever is 1ess. 

6.1.2.3 Shank or Stem: A maximum of •5 indications is permitted. The length of 
~ 	any indication ma.y be the fu11 length of the surface but the total length 

of a1~ indications shall not exceed twice the length of the surface. No 
indication shall break into a fillet or over an edge. 

6.1.2.4 Threads: Sha11 not reveal indications of cracks, seams, pipes, or rolling 
laps as shown by Figures 3, ~+, and 5 except that indications of slight laps 
as shown by Figures 6, 7, and 8 will be permitted. 
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6.2 Parts subject to magnetic particle inspection shall conform to the following 
~ standards. 

6.2.1 Discontinuities transverse to grainflow such as pipes, grinding checks, and 
~ 	quench cracks sha11 be cause for rejection. 

6.2.2 Longitudinal indications of seams, forming laps, and nonmetallic inclusions 
~ 	parallel to grainflow are acceptable within the following limits, provided 

the separation between indications is not less than 1~16 in. in a11 directions. 

6.2.2.1 Sides of Hee,d: A maximum of 6 surface or subsurface indications per head 
~ 	is permitted and the length of each indication may be the full height of 

the surface. No indication shall break over either edge to a depth greater 
than 1~32 in. or the equivalent of the basic thread height (see Table I), 
whichever is 1ess. 

6.2.2.2 Top of Head and gid of Stem: A maximum of 6 surface or subsurface indica- 
~ 	tions in each area is permitted provided the length or diameter of any 

individual indication does not exceed 1~32 in. or the equivalent of the basic 
thread height (see Table I), whichever is less. 

6.2.2.3 Shank or Stem: A maximum of 10 subsurface and hairline su~face indications 
~ is permitted. 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 sha11 break into a fillet or over a.n 
edge. 

6.2.2.~+ Threads: Threads sha11 not reveal indications of cracks, seams, pipes, or 
~ 	rolling laps as shown by Figures 3, 4, and 5 except that indications of 

slight laps as shown by Figures 6, 7, and 8 will be permitted. 

6.2.3 Any method of magnetic particle inspection may be used to determine conformance 
~ 	of the parts to the above requirements, but resolution of disputed rejections 

sha11 be based upon the wet, residual black oxide suspension method using 
a.mperages shown in 6.2.3.1 and 6.2.3.2. 

6.2.3.1 Circular Magnetization: 800 - 1000 amp per sq in. of contact area passed 
~ 	through the part longitudinally. 

6.2.3.2 Longitudinal Magnetization: Sufficient to produce 5000 amp-turns per inch 
~ 	of shank diameter with the part placed in a standard solenoid of appropriate 

size. 	 " 

7. REJECTIONS: Parts not conforming to this specification or to authorized 
modifications will be subject to re~ection. 
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Figure lA 	 Figurs 18 Fig urs 1C 
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