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AEROSPACE 
	

AMS 7454n 
MATERIAL SPECIFICATIONS 	

~pusd 1-15-57 
SOCIHTV OF AUTOMOTIVE ENdINEERS, Inc. 	49b L~xinpton Avs., N~w Vork ~7, N.Y. RsVised 1—lrj—b2 

BOLTS AND SCR~WS, STE~L, LOW ALLOY HEAT R'ESISTANT 
Normalized and Tempered, Roll Threaded 

1. ACKNOWLEDC~NT: A vendor shall mention this specification number and its 
revision letter in all quotat~ons and when aclmoHledging purchase orders. 

2. APPLICATION: High quality bolts and screws used primarily up to 
¢ 900 F. 

3. MATSRLAL: Shall be AMS 630~ unless otherwise apecified on the drawing. 

!~. FABRSCATIOPT: 

lt.l Blanks: Heads shall be formed by hot upsetting, cold upsetting, or machining. 

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

4.2 Heat Treatment: Headed and machined blanks shall, be.fore finishing the shank 
arxl the bearing sur.face o,f the head and rolling the threads, be heat treated 
as .follows: 

4.2.1 Heating ~3quipment: I~1.irnaces may be a~y type ~nsuring uni.fonn temperature 
throughout the parts being heated and shall be equipped with, and operated 
by, automatic temperature controllers. Th~ heating medium or atmosphere 
shall cause neither sur.face hardening, nor decarburization ~ther than that 
permitted by 5.7. 

lt.2.2 Normalizing: Blanks o.f AMS 6304 shall be uniformly heated to 1750 F+ 25, 
held at heat for 1- 1.5 hz', and cooled in still air or in a cooling chamber 
of the furnace. For other steels, the temperature shall be as agreed uoon 
by purchaser and vendor. Elapsed time between normalizing and tempering 
shall not be excessive. 

4.2.3 Tempering: Normalized blanks shall be tempered by heating uniformly to the 
t~nperature necessary to produce the specified hardness but not lower than 
1100 F, holding at heat for 6 hr, and cooling in air. 

4.3 Thread Rolli : Threads ~hall be formed on the heat treated and.finished 
b nks by a single rolling. 

• 
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5. ~cxrrtc~, ~Quz~rrTS: 

5•1 Flow Liness Flow lines of unset heads shall conform to the general arrangement 
shown in Fig. lA, 1B, or 1C. The intersection af the longitudinal axi~ of the 
part and the approximate transverse axis of the flow lines shall be not less than 
D/4 in. from the bearing aur.face.for hex~gonal, round, and square head bolts and 
screw~ and not less than D/7 in. from the bearing sur.face for 12 point head bolt~ 
and screws Where D is the nominal diameter o.f the shank after heading. 

5.1.1 Exam~ination .for Internal Defectss Visual examination of a longitudinal section 
of a hea and 1 in. or more of the shank, af'ter etching in a~proximately eqval 
volumea of hydrochloric acid (sp gr 1.19) and ~rater at 160 - 180 F.for 10 - 15 
min., shall reveal no cracks, lapa, or porosity. 

5.2 Thread~: 

5.2.1 Flow lines at threads shall be continuous, shall .follow the general thread cnn- 
tour, and shall be oP maximum den~ity at root o.f thread (See Fig. 2). 

5.2.2 Root defects such as notche~, slivers, folds, roughness, or oxide scale are not 
p~rmitted (See Fig. 3). 

5.2.3 Multiple lap~ on the sides o.f threads are not permissible regardleas of location. 
Single laps on the sides o.f threads that extend to~,rard the root are not permis- 
sible (See Figs. 4 and 5). 

5.2.4 A aingle lap is permissible along the side of the thread below the pitch dia- 
meter on the non-pressure side provided the lap does not originate less than 
20~ o.f the basic thread height from the root and extend~ toWard the creet and 
generally parallel to the side (See Fig. 6). A aingle lap  is permissible 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 Fig. 7). Basic thread height is de.fined 
as being equivalent to 0.650 times the pitch (See Table I). 

5.2.5 Crest craters, creat laps, or a crest lap in combination t,rLth a crest crater are 
permissible, provided the imper.fection~ do not extend deeper than 20~ o.f the 
basic thread height (See Table 1~ as measured .from the thread crest when the 
thread ma~or di:ameter is at minimum size (3ee Fig. 8). The ma~or diameter of the 
thread shall be measured prior to sectioning. As the ma~or diameter o.f the 
thread approaches maximiun size, values .for crest crater or crest lap imper~ection~ 
listed in Table I may be increased by 1/2 the difference between the minimiun 
ma~or diameter anti the actual ma~or diameter as measur~d on the part. 

5.2.6 Slight deviationa.from thread contour are permissible at the crest of the thread 
within the ma~or diameter limits as shown in Fig. 9 and at the incomplete thread 
at each end o.f the threaded aection. 

5.2.7 Parts having hole9 for locking devices are permitted to have slight ovalization 
o.f the hole and the counteraink and ~light.flattening o.f the crest o.f the thread 
at the countersirik, provided the diameter o.f the hole is within specified toler- 
ancea. 

• 

• 

• 
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5.2.8 Parts shall have a minimum thread run-out o.f 1 thread and a maximum of 2 
threads. The run-out shall .fair onto the shnnl: eliminating any abrupt change 
in cross sectional area. Bottom and sides o.~ threads contained in run-out 
shall be Silleted, emooth, and devoid o.f abrupt tool stap marks. 

5.2.9 All thread elements shall be within specified limit~ ~tarting at a length 
2 times the pitch frarn the end, including chamfer, and extending .for the 
specified full thread length. 

5.2.10 Unless otherwise specified,threads mag be 0.0012 in. under the specified 
limits before plating but shall conform to the gage requirements a.fter plating 

5.3 Stra_i ~htn~e~ssi  Concentricity, and Sguarene~s: For purposes of these inspections, 
~han a d threads shall be included ut ahall be considered as ~eparate elements 
of the bolt. 

5.3.1 Straightness of Shank and Threads: Shank and threads shall be straight within 
the limits specified on the rawing for the total length (L} o.f the bolt under 
the head (See Fig. 10). Visibly abrupt changes in diameter or shape of the 
shank and threads which might cause stres~ concentrations are not permi~sible. 

5.3-2 Concentricit of Thread Pitch Diametera The concentricity af thread pitch 
iameter in relaticn to shank diameter shall be within the limit~ specified 
on the drawing for a distance o.f not less than 1.5 times the nominal bolt 
diameter ar~ay .from the last .fuZl thread along the shank (See Fig. 11). For 
bolts having a shank length less than 1.5 times the nominal bolt diameter, the 
concentricity of the shank dismeter over its full length in relation to the 
thread pitch diameter ~hall be within the limits ~pecified on the drawing. 

5.3.3 Concentricit of Head: The concentricity of the head in relation to the ~hank 
diameter ~hal be within the limits speci.fied on the draxing for a distance of 
not less than 1.5 times the nomi.nal bolt diameter away .fran the wa~her.face 
along the shank (See Fig. 12). P'or bolts threaded to the head and .for bolts 
having shank length less than 1.5 tiir~es the nc~ninal bolt diameter, concentri- 
city o.f head shall be measezred in relation to thread pftch diameter in liea 
o.f shank diameter. 

5.3.4 Squareness of Wa~her Face: The squareness af the washer .face with the shank 
diameter a 11 be within the limits specified on the drawing for a distattce 
of not less than 1.5 times the narninal bolt diameter a~sy from the washer face 
along the shank (See Fi~. 12). For bolts threaded to the head and .for bolts 
having a shank length less than 1.5 times the nominal bolt diameter, sqvareness 
o.f washer face shall be measured in relation to thread pitch diameter in lieu 
af shank diameter. 

5•~ Structure: Parts ahall have microstructure consisting prirr,arily o.f finely 
divided carbide and ferrite in a typical Widmanstatten pattern but presence o.f 

~ tempered martensite, particularly in ~nall diameter parts, will not be cauae 
.for re~ection. 

5.5 Hardne~s: Hardness shall be uniform and as specified on the drairing but hardness 
• 	 of the threaded portion msy be higher as a result o.f the thread rolling. 
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5.6 Surface Hardenin~s Parts shall have no sur.face hardening except as produced 
nring rolling o.f thread~. Determinatione of ~urface hardening map be made by 

microacopic method or by a sen~itive hardness testing instrnment. 

5.6.1 'I'his requirement precents heat treating procedures such as uncontrolled atmos- 
phere .for heating, bath heating medi~un, carbon reatoration, and other similar 
processes. 

5.7 Decarb~rization s  

5.7.1 The bear'ing sur~'ace of the head, the ~illet betxeen head and shank, the ahank, 
and threads ahall be free from decarbnriz~tion. 

5.7.2 Depth of decarburization on tho~e sur.facea o.f the head which are the original 
sur.face~ o.f the bar ahall be not greater than that pennitted by the applicable 
material 9pecification, except as noted in 5.7.1. 

5.7.3 Depth af decarburization on the OD of the head oY cylindrical head bolts and 
screws made by ups~tting is not restricted. 

5.7.4 Depth o.f decarburization ~t any point on the sur.face not covered by 5.7.1, 
5.7.2, or 5.7.3 ahall not exceed 0.002 inch. 

6. QUALITY: Parta ahall be uniform in quality and condition, clean, sound, ~mooth, 
and free from burrs and forei~n material8 and .fram internal and exterr~al imper- 
fections detriicental to their performance. 

6.1 Parts ~ubject to magnetic particle in~pection ahall conform to the foll rnting 
standarda: 

6.1.1 Di~continuities tranaverse to grair~flow such as pipes, grinding checks, and 
quench crack~ shall be cause for re~ection. 

6.1.2 Longitudinal indication~ oY seams, forming laps, and nornnetallic inclusions 
parallel to grainflok are acceptable ~tithin the f olloiring limit~, provided the 
separation betWeen indications ia not less than 1/16 in. in all directione. 

6.1.2.1 3idea of Heads A maximnm af 6 surf~ce or subaurface indicatians per head is 
pe nn tte and the length of each indication may be the .full height of the aur- 
~face. No indication ~hall break over either edge to a depth greater than 
1/32 in. or the equivalent of the basic thread height (See Table I), irhich- 
ever is less. 	 . 

6.1.2.2 T o.f Head and F~id o.f Stem: A maximmn of 6 snrface or subsurface indications 
in each area is permitte provided the len~th or diameter o.f ar~y individnal 
indication does not exceed 1/32 in. or the equivalent of the basic thread 
height, xhichever fa leas. 
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6.1.2.3 Shank or Stean: A maximum o.f 10 subsurfac~ and hairline surface indications 
is permitte . The length of a~ indication may be the.full length af the 
surface but the total length o.f all indications shall not exceed twice the 
length of the surface. No indication shall break into a.fillet or over an 
edge. 

6.1.2.1~ Threads: Threads ahall not reveal indications of cracks, seams, pipes, or 
rolling laps a~ sho~n by Figs. 3, 1t, and 5 except that indications o.f slight 
laps as sho~rn bq Figs. 6, 7, and 8 will be permitted. 

6.2 Ar~y method af magnetic particle inspection mag be used to determine confoimance 
o.f the parts to the above requirements, but resolution of disputed rejection~ 
shall be based upon the wet, residual, black wcide suspension method using 
amperages shown in 6.2.1 and 6.2.2. 

6.2.1 Circular Magnetization: 800 - 1000 amp per sq in. o.f contact area passed 
through the t~art longitudinally. 

6.2.2 Longitudinal Ma netization: Suf.ficient to produce 5000 amp-turns per inch o.f 
shank diameter wit the part placed in a standard solenoid o.f apprapriate size. 

7. REJECTIONS: Part~ not conforming to thi~ specification or to authorized modi.fi- 
cations will be subject to re~ection. 

m,,.,......m,...e ...,.~ .. .,r 

Figure lA 	 Figure 1B 	 Figure 1C 

• 

• 
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