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A E R O S PA C E 	 AMS 7459 ~~` ~~ 
MATERIAL SPECIFICATIONS 	 ~ 

	

,,, ... . , :,, :~..~~a . 	30=. 2 	„ 	r , 

iOCI■TV OF AtlTOMOTIVE ENOINEER8, Inc. 	49b L~xlnpton Av~. , N~w Vork 17, N.Y. RevlNd 

BOLTS AND SCREWS~ ' SI'EEL~~~ LOW ALLOY HEAT RESIS.PANr -: :' `..,,~~.= `.~. 

	

195,000 psi Tensile StrerigtYi• 	... . 	-~ ; 	, 
Hardened and Tempered~ Roll Threaded~ _:; .~:,. 	. 	• + ;. ;~> >:.'; 

	

. 	 . 	. 	... 	~~ 	, 	. 	.. 	 .. 	". 	 . 	' 	. 	. 	. 	. 	. 	. i 	
. 	 .r.. 	., 

._ 	. 	~. 	' 	. 	. 	~ 	 .~ 	.. 	.... 	..~...~7 	. 	.. 	' 	,. 	~.. 	. 	1~~~ 

1. ACKNdWLEDGMF~IT: A vendor shall mention this specification number in all quota- 

	

tions and when acknowledgirig purchase orders. 	" 	~'" 	 ~ 

	

_ 	 . ~ 	 .. 	. 

	

. 	 ._~.. 	~. 	... 	.:,, 

	

. . . 	:. .. 	. 	 . 	.. 
, 	 ' 	. , 	 . 	r

. ,° .  

2. APPLICATION: Premium quality bolts~ and screws having ~ eontroTled root ~radii%s of , 
0.15011 - 0.1 2 p where p is the" -~pitch, for use up to~900. F(480~ C) •iri'highly 
stressed locations. 

:,r.,i 	- 	. 	~ 
.. 	. 	... 	., 	... 	. 	-... 	, 	:. 

3. MATEFtIAL: Sha11 be ANSS 6304 steel. 	 _~:. Y... 1 

	

~ 	 . 	 ' 	 . 	 .: 	 . 	 . 	 . 	 . 	 ~ 	 ... 	 ..' 	 . 	 .. 	 . 	 ' i~i-. 	 . 	 ~~ 	 ,~ 	 ~ 	 . 	 ,!., 	 ~,. 	 . 	 .'. 	 _.. 

~ 	 ~ 	. 	 , 	:. 	 ,. .~. ~+. 	FABRICATION: 	 ,.. 	. 	 ...; .,.~ , 	~. : 	,::,. 

~.l Blanks:' xeads sha.11 be forn~d- by hot. or cold upsetting;~`ms.chined he'ads yii11 not~~ 
be permi.tted. 	 :; :A: . .. "`? ._..., ~ .. ... ... ~ ;,, 

1~.2 Heat Treatment: Headed blanks sha71~ before finishing the ~shank'~ and the'~liearirig~ ~. 
surface of the head and rolling the head to 'shank-~ fillet radius arid-' the threads~ 

~ 	 ' 	 ~: 	 . 	 ... 	 ....~. 	 •.,... 	 . . . . 	 .., 	 . 	 , 	 , 	 , 	 -~ 	 ' 	 . 	 .:' :.. . be heat treated as follows: 	 ;~.. 	_ 	...;.'..~:;.:::~ 

~+.2.1 Heating Eg,uipment: Furn~ces may be any type ensuring 'uniform~ tempei^ature - 
throughout the parts being heated and shall be equ~:pped~` with~` `and• operated by~ 
auto~atic temperat~e controTlers. The heating mediuiri or atmosphere sha11 
cause neither surface har+dening nor decarburization other~than that pei^~nitted 
by5.7. 	

_...., 	. 	_ 	.;.;. 

~+.2.2 Hardening; Blanks sha11, be uniformly heated to ~725 ~ F+: 25~ ~{g?~: 6'>C~~'~+: ~1~+~, 

	

held at heat for b0 - 90 min. , and quenched in oil. 	~.~ 	~~=- 	~;:; .'~ ~ 

~+.2. 3 Teiupering: Hardened blanks sha1T be tempered by heatir~ uniformly~ t~o~ riot lower. 
than 1000 F(538 C), holding at heat for 6 hr, and coolirtg~ :in.. air, ~. +"" ~~:: 

~+.3 Oxide and Decarburizatiori Removal: The heat treated blanks, before col:cl working, 
shall ha,ve the body~ thread portion~ and bearing surface of the head free'. from 
all surface oxide~ oxide penetration~ and decarburization~caused by~prior~heat 
treatment. The metal removed from the bearing surface of the head sha11 .be as 
little as practicable to obtain a clean~ smooth surface: 	--_. -.. -... 

~+. ~+ Cold Working of Fillet Radius : After removal of oxide-:~ and decarbu:rizat:ion: as in 
.3~ the head to shank fillet radius of parts sha11 be cold_.wo~ked .suf'~icierrtly 

to remove a11 visual evidence of grinding or tool marks and to produce",~he:. 
fati~ue strength specified in 5•5•3• Distortion due to cold working shall not 
ra,ise metal more than 0.001 in. above the contour at "A" or depress metal.:more 
than 0.001 in. below the contour at "B" as shown in Fig. l; distorted a'reas 
sha11 not e~ctend beyond "C" as shown in Fig. l. 	 .°.. 

.., .,.. ,. , 

~+.5 Thread Rolling: Threads sha11 be formed on the heat treated and finished 
blanks by a single rollir~ process af'ter removal of o~ide as in ~+.3. 

ConYrisht1962 ~ Sool~b of Automoth~ Ee~im~ra Ina 
	 _ 	

.,Prlet~d In U. f.~.~ 

	_~. ~,~., 
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- 2 - 
5 . TECHI~IICAL xEQuI~tENIEIUTS : 

5..1 F'lrna Lines: Flarw lines of upset heads sha7.l conform to the general arran~ement 
shown in ~`igure 2A~ 2B, or 2C. The intersection of the longitudinal axis of the 
part and the appxnximate transverse axis of the flow lines sha1.1 be not less than 
D~~+ in. from the bearing surface for hexagonal, round~ and square head parts and 
not less than D~7 i.n. from the bearing surface for 12 poirrt head parts where D is 
the nomina]. diameter of the shank af"ter heading. 

5.1.1 Examination for Internal Defects: Visu,e.l. exami.na .tion of a longitudinal section 
of a hea.d a.nd 1 in. or more of the shank~ after etching in apprnximately equal 
volu~s of hydrochloric acid (sp gr 1.19) and water at 160 - 1i30 F(71.1 - 82.2 ~ 
for 10 - 15 mi.n. ~ shall reveal no cracks, laps~ or porosity. 

5.2 Threads : 

5.2.1 Flow li.nes at threads sha11 be continuous, shall follow the general thread con- 
tour~ and shall be of maxiawm density at root of thread (See Fig. 3). 

5.2.2 Root defects such as notches~ slivers~ folds, roughness~ or oxide scale are not 
pexmitted (See F`ig. ~+) . 

5•2•3 Multiple laps on the sides of threads are not permissible regardless of location. 
Sin~e laps on the sides of threads tha.t extend towa.rd the root are not permis- 
sible (See F`igs. 5 and 6) . 

5.2.~+ A single lap is permissible along the side of the thread below the pitch dia- 
mzter on the non-pressure side provided the lap does not originate less than 
20~ of the basic thread height from the root and extends toward the crest and 
generally parallel to the side (See Fig. 7~. A single lap is permdssible along 
the side of the thread above the pitch diameter on either the pressure or non- 
pressure side (one lap per thread) provided it e~ctends towa.rd the crest and 
generally parallel to the side (See Fig. 8). Basic thread height is defined as 
being equivalent to 0. 65o ti.mes the pitch (See Table I). 

5.2.5 Crest craters~ crest laps, or a crest la.p in combination with a crest crater are 
perm~.ssible~ provided the imperfection does not extend deeper than 20~, of the 
basic thread height (See Table I) as_ measured from the thread crest when the 
thread ma,jor diameter is at minimum size (See Fig. 9). The major diameter of 
the threa.d sha11 be measured prior to sectioning. As the ma,jor diameter o~'the 
thread approaches maximum size, values for crest cra.ter or crest lap imperfec- 
tions listed in Table I may be increased by 1~2 the difference between the 
minimum ma.jor diameter and the actual major diameter as ~asured on the part. 

5.2.6 Slight devi.ations from thread contour are permissible at the crest of the threa.d 
within the major diam~eter limits as shown in Fig. 10 and at the incomplete threa 
at each end of the threaded section. 

5.2.7 Parts having holes for locking devices are permi.tted to have slight rn~alization 
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 tiaithin specified toler- 
a.nce s . 

~ 

• 

~ 
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5.2.8 Parts sha11 have a minimizm thread run-out of one thread and a ma~cimum of two 
threads. The run-out shs11 fair onto the she~nk eliminating ar~y abrupt change 
in cross sectional area. Root and sides of threads contained in run-out shall 
be filleted~ smooth~ and devoid of abrupt tool stop me.rks. 

5.2.9 All thread elements shall be within specified limits starting at a len~th 2 
times the pitch from the end~ including chamfer, and extending for the speci- 
fied f`ul.l thread length. 

5.2.10 Unless otherwise specified, threads may be 0.0012 in. under the specified 
limits before plating but shall conform to the gage requirements af'ter plating. 

5•3 Straightness, Concentricity, and Sg ,uareness: For purposes of these inspections~ 
shank and threads sha11 be included but shall be considered as separate elementa 
of the part . 	 ~ 

5•3•1 Straightness of Shank and Threads: Shank and threads shall be stra.ight within 
the limits specified on the drawing for the total length (L) of the part under 
the head (See Fig. 11). Visibly abrupt changes in diameter or shape of the 
shank and threads which might cause stres~ concentrations are not permissible. 

5•3• 2  Concentricity of Thread Pitch Diameter: The concentricity of thread pitch 
dia~eter in xelation to shank diameter sha11 be within the limits specified on 
the drawing for a distance of not less than 1.5 times the nominal part diameter 
away fzrom the last flzll thread along the shank (See F`ig. 12~. For parts having 
a shank length less than 1.5 times the nominal part dia~eter, the concentricity 
of the shank diameter over its f~zll length in relation to the thread pitch 
diameter shall be within the limits specified on the drawing. 

5•3•3 Concentricity of Head: The concentricity of the head in relation to the shank 
diameter shall be within the limits specified on the drawing for a distance of 
not less tha.n 1.5 tim~es the nominal part diameter away from the w~sher face 
along the shank (See Fig. 13). For parts threaded to the hee.d and for parts 
having shank length less than l.s times the nominal part diameter~ concentricit; 
of head. shall be measured in relation to thread pitch diam,eter in lieu of shank 
diat►~eter. 

5• 3•~+ S~luarene ss of tidasher Face : The - squarene s s of the washer face with the shank 
diameter sh.all be within the limits specified on the drawing for a distance of 
not less than 1.5 times the nominal part diauveter away from the washer face 
along the shank (See ~g. 13). For parts threaded to the head and for parts 
having a sharLk length less than 1.5 times the nominal part diameter, squa.re- 
ness of washer face sha11 be measured in relation to thread pitch diameter in 
lieu of shank diameter. 

5.~+ Structure; Parts shall have microstructure of tempered martensite. Structure of 
the head. to shank fillet area shall shaw evidence of cold work. 

5•5 Properties: Parts shal.l conform to the requirements of 5.5.1.1 and 5.5.2 and 
sha11 be capable of rneeting the requirements of 5•5•1• 2, 5•5•3, 5•5• 4, ~d 5•5•5• 

. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s7

45
9

https://saenorm.com/api/?name=c6fa8ed225c95c7821f913d305c17182


A M s 7459 	 - 4 - 

5•5• 1  Tensile Strength• 

5•5•l.l Room Te erature: F`inished parts sha11 have tensile stren.gth not lower than 	• 
195~000 psi when aligned in fixtures so that at least 3 threads are exposed in 
the gage section. Threaded m~ember of the. gripping fi.xtures shall be of suffi- 
cient size and strength to develap the f"ull strength of the part without strip- 
ping the thread. The diameter of the area on which stress is based sha11 be 
the mean pitch diameter of the thread or the shank diameter, whichever zs 
smal.ler. If parts ha.ve  an unthreaded shank shorter than the nomtnal dia.meter 
of the part, tensile tests are not required and acceptability shall be based on 
the ha,rdne ss te st of 5. 5. 2. 

5•5•1 .2  At 900 F( 1+82.2 C): Parts heated to 900 F+ 3( 1+$2.2 C+ 1.7)~ held at heat 
for 30 min. before testing~ and tested at 900 F+ 3(~+82.2 C+ 1.7) shall 
have tensile strength not lower than 1~+5,000 psi. Fixturing an.d area on which 
stress is based sha11 be as in 5.5.1.1. 

5• 5• 2 Ii~rdne ss : Shall be Rockwell C~+2 -~+6, or equivalent . 

5•5•3 Fatigue Strength; Parts tested in tension-tension fatigue at room temperature 
with stresses cycled between 10~000 and 100~000 psi shall have average life of 
65~000 cycles with no part having life less than ~+5,000 cycles. Tests need not 
be run beyond 130~000 cycles. The diameter of the area on which stresses are 
based shall be the basic minor (design form) diameter of the part. Life of 
parts which do not fail in less than 130,000 cycles sha.11 be ta.ken as 130~000 
cycles for purposes of cor¢puting average life. 

5• 5•~+ ~ress-F~.ipture Test at 900 F(~+c32. 2 C) : Parts, maintained at 900 F+ 3 	 • 
2.2 C+ 1.7 while a.n axial stress of 115,000 psi is applied cantinuously, 

shall not rupture in less than 100 hours. Fixturing and area on which stress is 
based shall be as in 5.5.1.1. 

5•5•5 Stability: Parts, after being heated to 900 F+ 15 (~ ►~82.2 C+ 8.3)~ held at 
heat for 100 hr, and cooled to room temperature, shall have tensile strength not 
lower than 195,000 psi when tested as in 5.5.1.1. 

5.6 Surface Hardening: Parts sha11 have no surface hardening except as produced d~zrSng 
rolling of threads and head to shank fillet radius. Determination of surface 
hardening may be made by microscopic method or by a sensitive hardness testing 
instrument. 

5.6.1 This requirement prevents heat treating procedures such as uncontrolled atm~o- 
sphere for heating, bath heating med3um, carbon restora.tion, and other similar 
proce sse s. 

5.7 Decarburization: 

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

5.7.2 Depth of decarburization on those surfaces of the head which are the original 
surfaces of the bar sha11 be not greater than that permitted by the applicable 
material specification, except as noted in 5.7.1. 	 • 
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5•7•3 ~Pth of decarburizstion on the OD of the head of cylindrical head parts is not 
restricted. 

5.7.~+ Depth of decarburization at a~y point on ar~y surface not covered in 5.7.1~ 
5.7.2, or 5.7.3 she11 no rt exceed 0.002 inch. 

6. U~aY: Parts shall be uniform in quality and condition~ clean~ sound~ smooth~ 
and free from burrs and foreign materials and from internal and exterria7. imperfec- 
tions detrimental to their performance. 

6.1 Parts sub3ect to a~gnetic particle inspection shall conform to the follo~wing 
standa.rds : 

6.1.1 Discontinuities transverse to ~rainflow such as pipes, grinding checks, and 
quench cracks shall be cause for re~ection. 

6.1.2 Longitudina.l indications of sea.ms~ forming laps~ and nontmetallic inclusions 
parallel to grainflana 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 6 surface or subsurface indications per head is 
permitted and the length of each indication may be the f'u1.1 height of the 
surf'ace. 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), which- 
ever is less. 

6.1.2.2 Top of Head and End of Stem: A maximum ~f 6 surface or subsurface indica- 
tions in each area is permitted provided the length or diameter of any in- 
dividual indication dces not exceed 1~32 in. or the equivalent of the basic 
thread height~ whichever is less. 

6.1.2.3 Sharili or Stem: A maximum of 10 subsurface and ha.irline surface indications 
is permitted. The length of ar~y indication may be the f`ul.l length of the 
surface but the total length of all indications ahall not exceed twice the 
len~th of the surface. No indication sha11 break into a fillet or over e~n 
edge. 

6.1.2.~ Tk~ads: Threads shall not reveal indications of eracks, seams~ pipes~ or 
rolling laps as shown by Figs. 4, 5, and 6 excegt that indications of slight 
laps as shown by ~i.gs. 7, 8, and 9 will be permitted. 

6.2 Any method of magnetic particle inspection ma.y be used to determine conformence 
of the parta to the above requirements, but resolution of disputed rejections 
shall be based upon the wet~ residual~ black oxide suspension method using am- 
perages shown in 6.2.1 and 6.2.2. 

6.2.1 Circular Magnetiza.tion: 800 - 1000 amp per sq in. of smallest contact area 
pasaed through the part longitudinally. 

6.2.2 Lo itudinal Magnetization: Sufficient to produce 5000 amp-turns per inch of 
shank diameter with the part placed in a standard solenoid of appropriate size. 

• 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s7

45
9

https://saenorm.com/api/?name=c6fa8ed225c95c7821f913d305c17182


• 

n 

C 

C 

-6- 

7. REPORTS: Unless otherwise specified, the vendor of parts shall ftiirnish With each 
shipment three copies~of report atating tha.t the chemical composition of the parts 
conforms to the require~ents of the applicable material specification and sho~rl.ng 
the results of tests to determi.ne  conformance to the hardness and room temperature 
tensile strength requirements of this specification. This report eha11 include the 
purchase order number~ specification number, contractor or other direct supplier of 
material~ part number~ and quantity. 

8• REJECTIONS: Parts not conformin~ to this specification or to authorized rnodif~ca- 
tion 	be sub~ect to re~jection. 

~ 

~ 

Nominal Bolt 
Diameter 	 ~~ 

Under 0. 3125 	 0.062 
0.3125 and 0. 375 	 0.09~+ 
0. ~+375 - 0. 025, incl 	 0.125 
0.750 - 1.000, incl 	 0.156 
Over 1.000 	 0.188 

PERMISSIBLE DISTORTION FROM FILLET WORKING 

F igure 1. 

• 
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A M s 7459 	 - 8- 

Figure 3 
Flow Lines - Rolled Thread 
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Figure ~+ 

Rolled Thread 
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Figure 5 
Rolled Thread 
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Figure 6 
Rolled 'I'hread 
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