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AERONAUTICAL 
	

AMS7470D 
MATERIAL SPECIFICATIONS 	 t~ued 3_1-51 
80CItTY OR A~JTOMOTIVE ENOINEER8, InC. 	486 L~xlnpton Av~., N~w York 17, N.Y. Revissd 1-~.5~-lj~ 

BOLTS AI~ID SCRL'T-7S~ STE~L~ CORROSIOI'd R~SISTI~NP 
Heat Treated, Roll Threaded 

l. ACKNOWLEDGD~NT: A vendor sha11 mention this specification number and its 
revision letter in all quotations and when aclmoWledgin.~ purchase ~rders. 

2. APPLICATION: Bolts and screws made primarily from AI~7S 5616 steel for use up 
to goo F. 

3. T~'lATERIAL: Sha_L1 be AMS 5616 unless otherwise specified on the drawin~. 

~+. FABRICATION• 

~+.1 B1anks: Heads sha11 be formed by hot upsetting~ cold upsettir~, or machinin~. 

~ 

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

1+.2 Heat Treatment: Headed and machined blanks shall~ bei'ore finishing the 
shank and the bearing surface of the head and rollin~ the threads, be 
heat treated as follows: 

~+.2.1 Heating Equipment: Furna~es may be any type ensurin.g uniform temperatuz~e 
throughout the parts bein~ heated and shall be equipped with~ and operated 
by~ automatic temperature controllers. The heating medium or atmosphere 
shall cause no surf'ace hardening other than that permitted by 5.6. 

~+.2.2 Hardening: Blanks ot' ~~5 56~6 shall be uniformly heated to 1750 F± 10,. 
held at heat for 15 - 20 min., and quenched in oil. For other steels, 
the temperature~ time~ and quenchin~ rnedium sha11 be as agreed u~on 
by purchaser and vendor. Elapsed time between hardening and tempering 
sha11 be as short as practicable. 

~+.2.3 Temperin~: Hardened blanks shall be tempered by heating uniformly to tYie 
temperature necessary to produce the specified hardness, holdir~ at heat 
for not less than 1 hr, and cooling. 

~+.3 Thread Rolling: Threads shall be formed on the heat treated and finished 
blanks by a sir~le rolling. 

4.~+ Cleaning: Parts~ after finishing~ shall be degreased and then i~nersed 
for not less than 20 min. in a solution of 1 volume of nitric acid 
(sp g'r 1.~2) and 9 volumes of water at room temperature. 

coor.ishe 1960 ~' ~~~ ef Automotiv~ [n~in~~r~. Ina 	 ~rinb~ In U. ~. A. 
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5. TECHNICAL REQUIREMEN~s: 

5.1 Flow Lines: Flot•~ lines of upset heads shs11 conform to the general arran~;ement 
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 s~iall be 
not less than D~~+ 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 dian~eter of the 
shank af`ter heading. 

5.1.1 Examination for Internal Defects: Visual examination of a longitudinal 
section of head and 1 E in. or more of the shank~ after etching in 
approximately equ~a,l. volumes of hydrochloric acid (sp gr 1.19) and water 
at 160 - 180 F for 10 - 15 min. shall reveal no cracks, laps, or porosity. 

5.2 Threads: 

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

5.2.2 Root defects such as notches, slivers, folds, roughness, or oxide scale 
~ 	are not permitted (see Figure 3). 

5•2•3 Ntultiple laps on the sides of threads are not permissible re~ardless of 
~ 	location. Single laps on the sides of threads that extend toward the 

root are not perrni.ssible ( see Figure s~+ and 5). 

5.2.~ A single lap is permissible along the side of the thread below the pitch 
~ 	diam~ter on the non-pressure side provided the lap does not originate 

closer than 20% o= the basic thread height from the root and extends 
toward the crest and generally parallel to the side (see Figure o). A 
single lap is perm~.ssible along the side of the thread above the pitch 
diameter on either the pressure or non-pressure side (one lap per thread) 
provided it extends toward the crest and generally parallel to the 
side (see Figure 7). Basic thread height is defined as beir~ equivalent 
to 0.650 times the pitch (see Table I). 

5.2.5 Crest craters, crest laps, or a crest lap in combination tirlth a crest 
~ 	crater are permissible, provided the imperfection does not e:ctend 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 shall be rneasureci prior 
to sectioning. As the major dian~eter of the threacl approaches maximum 
size, values =or cres~; crater or crest lap imt~erfections listea in 
Table I r~ay be increased by 1~2 the difierence between the rninirmzm major 
diameter and the actual major diameter as measured on the part. 

5.2.6 Sli~ht deviations irom thread contour are permissible at the crest 
~ 	of the thread within the major diameter limits as shown in Figure 9 

and at th~ incornplete thread at each end of the threaded section. 

5.2.7 Parts having holes ior locking devices are permitted to have sli~ht 
ovalization of the hole ancl the countersink and slight flattenin~ o:C the 
crest o~ the thread at the countersink~ provided the dia,meter oi' the hole 
is Saithin speci=ied tolerances. 

. 

~ 

~ 
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~ 

5.2.8 Parts sha11 have a minimum thread run-out of one thread and a r~timum 

~ 	of two threads. The run-out shall fair onto the shank eliminatin~ any 
abrupt change in cross sectional ama. Bottom and sides oF threads 
contained in run-out shall be filleted, smooth, and devoid of abrupt 
tool stop ma.rks. 

5•2•9 A]-1 thread elements shall be within specified limits starting at a 
~ 	length 2 times the pitch from the end, including ch~.mf'er~ and extendin~ 

for the specified f~.i11 thread length. 

5•3 Strai~htness, Concentricity, and Squareness: For purposes of these insp~setions~ 
shank and threads shall be included but shall be considered as separate ~lements 
of the bolt. 

5•3•1  Straightness of Shank and Threads: Shank and threads shall be straight 
within the limits specified on the dra,wing for the total length (L) of the 
bolt under the head (see Figu.re 10). Visibly abrupt changes in diameter 
or shape of the shank and threa.ds which might cause stress concentrations 
are not permissible. 

5•3 •2  Concentricity of Thread Pitch Diameter: The concentricity of thread pitch 
diameter in relation to 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 last full thread along the shank (see Fi~ure 11.). For 
bolts having a shank length less than 1.5 times the nominal bolt diameter, the 
concentricity of the shank diameter over its ~ill length in relation t,o the 
thread pitch diameter shall be within the limits specified on the drawing. 

5•3•3 Concentricity of Iiead: The concentricity oi' the head in relation to the 
shank diameter shall be within the limits specified on the drawing fo~~ a 
distance of not less than 1.5 ~imes the nominal bolt diameter away fram 
the washer face along the shank (see F`i~ure 12). For bolts threaded to 
the head and for bolts having shank length less than 1.5 times the 
nominal bolt diameter~ concentx7.city of head sha11 be measured in relation 
to thread pitch diameter in lieu of shank diameter. 

5~3 • ~+ Squareness of Washer Fa.ce: The squareness of the washer face with thc~ 
shank diameter shall be within the limits specified on the drawing fox a 
distance of not less than 1.5 times the nominal bolt diam~ter ~,taay fr~~m 
the washer face along the shank (see F`igure 12). For bolts threaded to the 
head and for bolts having a shanit length less than 1.5 times the nominal 
bolt diameter~ squareness of washer face sha11 be measu~ed in relation to 
thread pitch diatneter in lieu of shank diameter. 

5.~+ Structure: Parts shall have microstr~zeture of tempered raartensite. 

5 • 5 ~~s: Hardness shall be uniform and as specified on the drawing but 
hardness of the threaded portion may be higher as a result of the thread 
rolling. 

5.6 Surface Ha.rdening: Parts shall have no surface hardening except as produced 
during rollin~ of threads. Determinatione of surface hardening may be made 
by microscopic method or by a sensitive hax~lness testir~ instrument. 
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6. ~UALITY: Parts shall be unii'orm in quality and condition, clean, sound, 
smooth, and :Cree i'rom burrs and forei~n ma.terials and from internal and 
e:cternal imperfections detrimental to their performa.nce~ 

6.1 Parts subject to r~.~netic particle inspection shall con~orm to the followir~ 
stanaards: 

ci.1.1 Discontinuities transverse to ~;rainrlos.~ sucn as pipes, ~rindin~ checl~s, 
~ 	and quench cra.cks sha11 be ca.use for rejection. 

6.1.2 Lon~i~udinal indications of seams~ formin~ 1aps~ a.nd nonmetallic inclusions 
~ 	parallel to grain!'low are acceptable within the iolloiaing limits~ provided 

the separation between indications is not less tl~an 1~1b in. in all 
directions. 

6.1.2.1 Sides of Iiea.d; A m~:imum of 5 surfacP or subsurface indications per 
~ 	head is pes7ni.tted and the len~th of each indication may be the iull 

hei~ht of the surl'ace. No indication sn.a11 break over either eclge 
to a.clepth ~reater than 1~32 in. or the equivalent of the basic tnread 
hei~ht (see T~~.ble I), whichever is less. 

6.1.2.2 ~ of Head and End of Stem: A maxirrnzm oi 6 surface or sursurface 
~ 	inaications in each area is permi.tted provided tlie len~th or dia.meter 

of any individual indication does not exceed 1~32 in. or the equivalent 
o= the basic thread height~ Zahichever is less. 

6.1.2.3 ShanY or Stem: A ma.vimum of 10 subsurface and hairline surface 
~ indications is permitted. The len~th of any indication may be the full 

ler~th o= the surface but the total 1en~th oF all indications sha11 not 
exceed twice the length of the surface. No indication shall break into 
a fillet or over an ed~e. 

6.1.2.~+ Threads: Threads sha11 n~t reveal indications of cracks~ seams, pipes, 
~ 	or rollin~ laps as shown by Figures 3, ~+, and 5 except that indications 

of sli~ht laps as sho~m by Fi~ures 6, 7, and S will be permitted. 

6.2 Any method of ma~netic particle inspection n~ay be used to determine coniorma.nce 
of the parts to th.e above requirements, but resolution of disputed rejections 
shall be based upon the wet, residual~ black oxide suspension method using 
amperages shown in 6.2.1 and 6.2.2. 

6.2.1 Circular N~a.~netization: 800 - 1000 amp per sq in. o:C contact area passed 
through the part lon~itudin~.11y. 

6.2.2 Lon~itudinal A~netization: Suf:Ficient to produce 5000 amp-turns per inch 
oi' shank diameter with the part placed in a sta.ndard solenoid of appropriate 
size. 

7. R~JECTIONS: Parts not conforming to this specification or to authorized 
modifications will be subject to rejection. 

• 

~~ 

~ 
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