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AERONAUTICAL 
	

AMS 7455s 
MATERIAL SPECIFICATIONS 	 ~~~.~ 9-15-5? 
iOCItT1I OR AIJTOMOTIVt [N01NSSR8. Ino. 	486 L~xlnpton Av~. , N~w York 17, N.Y. RevlNd 1-15~~0 

BOLTS AAID SCREWS~ ST ~~ ~ LOW 1~LT.,OY HEAT RESTSTANT 
Hardened and Tempex~ed~ Roll Threaded 

l. ACKNOWLEDGMENr: A vendor shall mention this specification number and its 
revision letter in a11 quotations and when ac~owledging purchase orders. 

2. APPLICATION: Bolts and screws ma.de primarily from AMS 630~+ steel for use 
up to 900 F. 

3. MATER'LAL: Unless othert~rlse specified on the drawings~ shall be AN1S 630~+ with 
hardenability of J50 = 20 min when austen.itized at 1725 F± 10. 

~. FABRICATION: 

~+.1 Blanks: Heads shall be formed by hot or cold upsetting. 

~-.l.l The metal rernoved from the bearing surf'ace of the head sha11 be as little 
as pra.cticable to obtain a clean~ smooth surface. 

~+.2 Heat Treatment: Berore finishing the shank and the bearir~ surface of the 
head and rollin.~ 'the threads~ blanlss shall. be heat treated as follo4rs ; 

~+.2.1 Heating Equi~ment: F1a.rnaces may be any type ensuring uniform temperature 
throughout the parts being heated and shall be equipped with~ and operated 
by~ automatic temperature controllers. The heatin~ medium or atmosphere 
sha11 cause neither surface hardening nor decarburization other than that 
permitted in ~+.7 and ~+.8. 

~-.2.2 Hardenin.g: Bla~.ks of Ar~s 630~. shall be uniforml,y heated to 1750 F± 25~ 
held at heat for 1- 1. 5  hr, and quenched in oil or water. For other 
steels, the temperature sha11 be as agreed upon by purcYiaser and vendor. 
Elapsed time between quenching and te~nperin~ shall not be excessive. 

~+.2.3 Tempering: Hardened blanks shall be terr~ered by heating uniformly to the 
temperature necessary to produce the specified hardness and ma.crostructure 
but not lower than 1000 F, holding at heat ~'or o hr, and cooling in air. 

~-.3 Cold Zlorking ot Fillet Radius: After heat treatment and machining, the 
~ head-to-shank fillet radius of the finished blanks shall be cold worked 

by a single rollin~. 

5 . TEC~rnrlcaL ~~uz~r~~~.tv~rs : 

5.1 Flow Lines: F7.ota lines of upset heads shall confosm to the ~eneral arrar~ement 
shown in Figure 1A~ 1B~ or 1C. The intersection oi' the lon~itudinal axis 
of the part and the approxima.te transverse a~Yis of the ilow lines sha.l.l be 
not less th~.n D~~+ in. from the bearing surface for he~a~onal, round~ and 
square heaa bolts and screws and not less than D~7 in. rrom the bearing 
surface ~or 12 point head bolts and screws z~rhere D is the nominal diameter of 
the shank a.fter heaain~. 

CopyrlsAt 1960 bf~ 800f~b of Automotiv~ tasin~~rs. Ine. 	 Prinbd In Y. f. A. 
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5.1.1 Examination for Internal Defects: Visual exarrll.nation of a longitudinal section 
of a head and 1 in. or more of the shank, after etching in approximately 
equal volumes of hydroehloric 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 shall be continuous, sha11 follow the general thread 
contour~ and shall be of maxiuium density at root of thread ( see Fi~''ure 2) . 

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

5•2•3 Multiple laps on the sides of threads are not permissible regardless of 
~ 	location. Single laps on the sides of threads that extend toward the root 

are not permi s sible ( see FYgure s~+ and 5). 

5.2.~- A single lap is permissible along the side of the thread below the pitch 
~ 	diameter on the non-pressure side provided the 1ap does not originate 

closer than 20~0 of the basic thread height from the root and extends 
toward.the crest and generally 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 pressure or non-pressure side (one lap pex thread) 
provided it extends toward the crest and generally parallel to the side 
(see Figure 7). Basic thread height is defined as being equivalent to 
0.650 times the pitch (see Table I). 

5• 2 •5 Crest craters~ crest 1aps~ or a crest lap in combination with a crest crater 
~ 	are permissible, provided the imperfection does not extend deeper than 20~0 

of the basic thread height (see Table I) as measured from the thread crest 
when the thread znajor dias~ter is at minimum size (see Figu.re 8). The major 
diaraeter of the thread shall 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 Tab1e I m~.y ~e increased by 1~2 the 
difference between the minimum major diameter and the actual major dia.meter 
as measured on the part. 

5.2.6 Slight deviations from thread contour are permi.ssible at the crest of the 
~ 	thread within the major diasmeter limits as shown in Figure 9 and a.t the 

incomplete thread at each end of the threa.d.ed section. 

5.2.7 Parts having holes for locking devices are pern~3.tted to have slight 
ovalization 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 withi.n specified tolera.nces. 

5.2.8 Parts sha11 have a minimum thread run-out of one thread and a maximum of two 
~ 	threads. The run-out 5ha11 fair onto the shank eliminating any abrupt change 

in cross sectional area. Bottom a~d sides of threads contained in run-ov.t 
shall be filleted~ :mooth~ and devoid of abrup~t tool stop marks. 

5•2•9 A11 thread elements shall be within specified limits starting at a length 
~ 	2 times the pitch from the end~ includ3ng chamfer~ and extending for the 

specified ftiil.l thread length. 

f ~ 

~~ 
~ 

~ ~ 

.: 
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5.2.10 Unless otherFri.se specified~ threads may be 0.0012 in. undex the specified 
limits before plating but shall conform to the gage requirements after 
plating. 

5 • 3 Stra.i~htness, Concentricity, and Squareness: For purposes of these inspections~ 
sharik and threads shall be included but sha11 be considered as separate 
elements of the bolt. 

5•3 •1  ~~~tness of Shank and Threads: Shank and threads sha11 be straight 
within the limits specified on the drawing for the total length (L) of the 
bolt under the head (see ~i.~us~ 10). Visibly abrupt changes in d3e,meter 
or shape of the shank and threads which might cause stress concentratians 
are not permissible. 

5•3• 2  Concentricity of Thread Pitch Diameter: The concentr3.city of thread pitch 
diameter in relation to shank diameter sha11 be with3n the limits specified 
on the drawing for a distance of not less than 1.5 times the nominal bolt 
dia.meter away from .  the last f`u.L7. thread along the shank (see Fi~ure 11). 
For bolts havzn.~ a shank length less than 1.5 times the nominal bolt 
diameter~ the concentricity of the shank diameter over its f~a11 length 
i.n. relation to the thread pitch diaxr~ter sha11 be within the limits 
specified on the dra.wing. 

5 • 3 • 3 Concentrici~y of Aead: The concentricity of the head in relation to the 
shank diameter sha11 be within the limits specified on the dxa.wing for 
a distance of not less than 1.5 times the nominal bolt diameter away from 
the rrasher face along the shank (see Fti.gure 12). Fbr bolts threaded to 
the head and for bolts having shank length less than 1.5 times the nominal 
bolt diameter, coneentricity of head sha71 be measured in relation to 
thread pitch diameter in lieu of shank diameter. 

5•3•~+ 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 less than 1.5 times the nominal bolt diameter away 
from the washer fa.ce along the shank (see Figure 12). For bolts threaded 
to the head and for bolts having a shank length less than 1.5 times the 
nominal bolt diameter, squareness of washer face shal]_ be z~asured in 
relation to thread pitch dia~ter in lieu of shank diameter. 

5.~+ Structure: Parts shaLt hav~ microstructure of tempered martensite. Structure 
of the head-to-shank fillet area shall show evidence of cold work. 

5•5 Harcl~►ess: Hardness sha7.l be uniform and as specified on the dra.wing~ but 
hardness of the threaded portion and the head-to-shank fillet area may be 
higher as a result of the rolling. 

5.6 Surf'ace Hardening: Parts sha11 have no surface hardening except as prod.uced 
during rolling of threads and head-to-shank fillet radius. Determi.na .tion o'f 
surface hard.ening may be made by microscopic method or by a senaitive 
hazdness testing instrurnent. 

~ 	5.6.1 This requirement prevents heat treating procedures sueh as uncontrolled 
atuwsphere for heating, bath heating msdium~ carbon restoration, and 
other similar proeesse~. 

~_ 
J 

~ 
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5.7 Decarburization: 

5.7.1 The bearing surface of the head~ the fillet between head and shank~ the 
shank, and threads shall be free from decarburization. 

5.7.2 Depth of decarburization on those surfaces of the head which are the 
original surfaces of the bar shaLl be not greater than that permitted 
by the applicable material specification, except as noted in 5.7.1. 

5•7•3 ~Pth of decarburization on the OD of the head of cylindrical head bolts 
and screws is not restricted. 

5.7.4 Depth of decarburization at ar~y point on ar~y surface not covered in 5.7.1~ 
5.7.2~ or 5.7.3 sha11 not exceed 0.002.inch. 

6. QUALITY: Parts sha11 be un~.form in quality and condition~ clean, sound~ 
sm~ooth~ and free from burrs and forei~ materials and from internal and 
external imperfections detrimental to their performance. 

6.1 P~.rts subject to magnetic particle inspection sha71 canform to the following 
standards: 

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

6.1.2 Longitudinal indications of seaxns, forming 1.aps~ and nonmetallic inclusions 
~ 	parallel to ~rainflow are acceptable within the followi.n~ 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 6 surface or subsurface indications per 
~ 	head is permitted and the length of each indication may be the f`ull height 

of the surPace. 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 less. 

6.1.2.2 Top of Head and ~d of Stem: A maximum of 6 surface or subsurface 
~ 	indications in eaeh area is permi.tted provided the length or diameter 

of any individual indication does no'~ exceed 1~32 in. or the equivalent 
of the basic thread height~ whicnever is less. 

6.1.2.3 Shank or Stem: A ma:~imum of 10 ~ubsurface and hairline surface indications 
~ 	is permitted. The len~th of any indication may be the fli11 length of 

the surface but tize total length of all indications shall not exeeed 
twice the length of the surf'ace. No indication sha11 break into a 
fillet or over an edge. 

6.1.2.~+ Threads: Threads shall not reveal indications of cracks, seams, pipes, 
or rolling laps as shotim by Fi~ures 3, ~+~ and 5 except that indications 
oi' sl.ight laps as sho~m by Figures 6~ 7~ and 8 will~e permitted. 

_~ . 

~ ~ 
~J 

~' ~ 
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6.2 Any method. of magnetic particle inspection may be used to detez~ine 
conformaxice of the parts to the above requirements, but resolutio~ of 
disputed re~ections 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 Magnetization: 800 - 1000 amp per sq in. of contact area 
passed through the part 1.ongitudinally. 

6.2.2 Longitudinal Ma.gnetization: Suf'ficient to produce 5000 amp-turns per inch 
of shank diameter with the part placed in a standard solenoid of 
appropriate size. 

7. 1~EJECTIONS: Parts not conforming to this speciFication or to authorized 
modifications will be subject to rejection. 

~ ~ 

iP~.sw~eiwraa a~ds of 

FiBuro U 	
Figure 1B 	 Flgura u 
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