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AERONAUTICAL 
	

aMS ~4~~ 
MATERIAL SPECIFICATIONS 

I issued 9-1[-57 
80CIETV OF AUTOMOTIVE ENGINEERS, Inc. 	485 Lexington Ave. , New York 17, N.Y. Revlsed 

BOLTS AND SCREWS, STEEL, LOW ALLOY HEAT RESISTANT 
Hard~ned and Tempered - Roll Threaded 

r 
1. ACKNOWLEDGMENT: A v~endor shall mention this specification number in all quota- 

tions and When acknoWledging purchase orders. 

2. APPLICATIONs Bolts and screws made pri.marily from AMS 630l~ steel for use up to 
900 F. 

3. FABRTCATIONs Heads may be formed by hot or cold upsetting. Threads shall be 
o~e~, and the head-to-shank fillet radius shall be cold worked, by rolling 

after heat treatment. 

!~. TDCHNICAL REQtJIREMENTS: 

lt.l Hardenabilitys Material shall have hardenability of J50 = 20 min when aus- 
tenitized at 1725 F ± 10. 

l~.2 Flow Lin~st Flow line~ of upset h?au~ shall conf~rm to the general arrangement 
8hown in Figure lA, 1B, or 1C. The intersection of the longitudinal axis of the 
part and the approximate transverse axis of the flox lines shall be not less 
than D/4 in. from the bearj.ng snrface for hexagonal, round, and squar~ head 
bolts and screws and not lesa than Df7 in. from the bearing surface for 12 point 
head bolts and acre~s r,rhere D is the nominal diameter of the shank after heading. 

lt.2.1 Fxamina,tion for Internal Defectat Visual examination of a longitudinal section 
o a hea and 1 in. or more o the shank after etching in approximatelp 
equal volwnes of hqdrochloric aQid (sp gr 1.19) and xater at 160 - 180 F for 
10•- 15 min, sha11 reveal no cracks, laps, or porosity. 

Lt.3 Machinings The metal removed from the bearing aurface of the head shall be as 
little as practicable to obtain a clean, smooth surface. 

lt.)1 Heat Treatment: Before finiahing the ahank and the bearing aurface of the head 
an rolling the threads, blanks sha11 be heat treated a~ folloxa: 

!t.lt.l Heating Fquipmentt Furnacea ina.y be any type ensnring nniforni te~perature 
througho~t the parts being heated and shall be equipped irith, and operated by, 
automatic te~erature controllers. The heating medium or atmosphere shall 
canae neither surface hardening nor deearburization other than that perinitted 
in 4. 7 and t~, 8, 

!t. ~t. 2 Auatenitizing t Blanks of APS 630l~ shall be nnifosnnly heated to 1750 F ± 25, 
h~ld at heat for 1- 1.5 hr, and quenched in oil or water. For . other steela, 
the teraperature ahall be aa agreed upon by purchaser and vendor. Elapsed 
time bets~reen quenching and tempering shall not be exceasive. 

l~.4.3 Te~s Hardened blanks shall be tsn~pered by heating to the temperature 
neceesary to produce the speoified hardne~~ and mierostructure but not lower 
than 1000 F, holding at heat for 6 hr, and cooling in air. 

ce.r.~.~t 1957 ►►r.va.t~ ot ~wmm~,. i~ii~..... i~. 	 Prinbd In U. f. A. 
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!~. 5 Threads t 

l~.5.1 Threads shall be produced on the heat treated and finished blanks by a single 
rolling. Flow lines at threads shall be continuous, shall fo11oW the general 
thread cantour, and shall be of maximum den~ity at root of thread (see Figure 2). 

lt.5.2 Threads shall have no multiple or single laps at the root or on the sides 
(see Figures 3, 4, and 5), except that slight laps axe permissible at the crest, 
and on the non-pressure side inside the pitch diamet~r (see Figures 6, 7, and 8). 
Slight deviation from thread contour is permissible at the crest of the thread 
as shown in Figure 9; the incomplete thread at each end of the threaded seetion 
may~r also deviate alightly from contour. 	 ' 

~.5•3 Parts having holes for locking devices are permitted 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 within specified 
toleraneea. 

1~.5.4 Threads may be 0.001 in. under the specified limits before plating but shall 
form to the gage reqn.irements after plating. 

l~.6 3tructuret Parts shall hae~e microstructure of tempered martensite. Structure of 
the head-to-shank fillet area shall show evidence of cold work. 

1t.7 Surface Hardeningt Parts shall have no surface hardening except aa produced 
dvring rolling of threads and head-to-shank fillet radins. Determination of sur- 
face hardening may be ma~ie by microscopic method or by a s~n~itiro~e hardness t,~st- 
ing instrument. 

Lt.7.1 This requirement prev~nts heat treating procedures such as uncontrolled atmos- 
phere i'or heating, bath heating medium, csrbon re$toration, and other similar 
processes. 

lt.8 Decarburization: 

(~.8.1 The bearing surface of the head, the fillet betw~een head and shank, the shank, 
and threads shall be free from decas~burization. 

lt.8.2 Depth of deearburization 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 4.8.1. 

lt.8.3 Depth of decarburization on the OD of the head of cylindrical head bolts and 
screxs is not restricted. 

lt.8.4 Depth of decarburization at ariy point on an,y surface not covered in lt.8.1, 
lt. 8. 2, or !t. 8. 3 sMall not exaeed 0, 002 inch. 

4.9 Hardnesss Hardneas shall be uniform and as specified on the draxing, but hard- 
neas of the threaded portion and thm head-to-shank fillet area m~y be higher as 
a reanl.t of the rolling. 
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5. AUALITYs Parts shall be uniform in quality and condition, clean, sound, smooth, 
and free from buxrs and foreign materials and from internal and external imper- 
fections detrimental to their performance. 

5.1 Paxts sub~ect to magnetic particle inspection shall conform to the following 
standards: 

5.1.1 Pipes, grinding checks, rolling laps,.cracics, and indications transverse to the 
grain flow shall be cause for re3ection. 

5.1.2 Longitudinal indications of seams and nonmetallic inclusions are acceptable 
within the following limits: 

5.1.2.1 Sides of Head~s Six o.r fewer aurface or subsurface indications; the length 
of each indication may be the full height of the surface. The separation be- 
tween parallel indications shall be not less than 1/16 inch. No indication 
~ha1Z break over either edge to a depth greater than 1/32 inch. 

5.1.2.2 Sh~nk or Stemt Ten or fewer ~ubsurface and hairline surface indications; the 
length of any indication may run the full length of the surface but the total 
length of all indications shall not exceed twice the length of the shank. The 
separation between parallel indications shall be not less than 1/lb inch. No 
indicatian shall break into a fillet or over an edge to a depth greater than 
1/b!t inch. 

5.1.2.3 Threadss On the profile or crest, three or fewer interrupted hairline indi- 
cations are acaeptable the full length of the thread if they do not extend 
more than 1/6!t in. into the profile. The separation between parallel indic~ 
~ions shall be not less than 1/16 inch. 

5.2 Any method of magnetic particle inspection may be used to determine conformance 
of the parts to the above requirements, but resolution of disputed re3ections 
shall be based upon the wet, residual, black oxide suspension method using am- 
perages shown in 5.2.1 and 5.2.2. 

5.2.1 Circular Magnetizatfons 800 - 1000 am~ per sq in. af contact area passed 
through the part longitudinally. 

5.2.2 Longitudinal Magnetizations Sufficient to produce 5000 amp-turns per inch of 
shank diameter With the part placed in a standsrd solenoid of appropriate size. 

6. REJECTIONSs Fart~ not conforming to this specification or to authorized modifica- 
tions~l be sub3ect to re3ectf,on. 
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Figure lA 	 Figure 1B 	 Figur~ 1C 
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