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AERONAUTICAL 
	

AMS 74548 
MATERIAL SPECIFICATIONS 	 ~.,~~ 1-15-57 
iOCISTr Or A1ITOMOTIVt tNO1NtlRf, Ina. 	486 L~xlnpton Av~. , N~w York 17, N.Y. RevlNd 1-15-,~jQ 

BOLTS AND SCI~iL't~iS~ ST~LL, LO~~? ALLOY iICl1 PtiLSIaT~~T+~' 
Normalized ana Temperecl, itoll Threa~~ed 

l. ACY,I~TOZ~TLEDGN~NT: A vendor shall mention tliis speci~ic~.tion nvs:~ber ~~zc~ i~Ls 
revision letter in alt quo~tations and z~rhen ackno~-?leu~;:irit., purchase oz~:.ers. 

`'. r'~PPLICATION: Hi~lz quality bolts and screzas r,ade prir,~rily froi,: 1^~T~~; ~~30~i~ 
steel for use up to 10GU I{'. 

3. n1AT~P,Il1L: Sliall. be ~S,;S i30 1 F unless other~~rise speciiied on t~~e clro.vrin~;. 

1 ~. 	1+ l+si 1Z I C!~' I O Td : 

~-.]_ $lanits: He~.cis sh~,ll Ue ~oi~ucd by hot upse~;tin~;, cold ui~se~;~;in", or t:~~.chinin~. 

~;.1.1 The metz~ removed ~ronz ~he bea,rin~ suria.ce oi ~L~~e ~ieac~t o:~ L?:~~se~-nead ~~a.rts 
shall be as lit ~le as practic~'ole to obtain a c7_ean~ sn?ooth suria.ce . 

~:-.2 Hea~; Treatment: Heaued anci r_~a.chined bl~fs sha.11, before i'inisnin~; the sha.nl. 
anci tlle bearin~ sur.t'ace or t?~.e ilead ana rollin~ the thre~,u~, be ~zeat i,rea.ted. 
~.S i 011OTr1S : 

',-.2.1 IIeatin~ Equipr,ient: t'~'urnaces may be any type ensurin~; uniFoxr:i temper~.t;ure 
throv~,nout tne parL-s bein~ heated an~. shall be equippecl with, anc: o~er~,ted 
by, autornatic temperature controllers. The heatin~ med.iur~? or atmosphere 
sh~.11 cause neither sur~~ace ha.rcleninb nor decarburization o~thcr than tliat 
perriLitted b;~ 5.6 a.nc1 5.7. 

~+.2.2 Norrru~lizin~: Blanlss oi AP %iS 630~E shall be unilormly heated to 1750 P+ 25, 
lield at heat for 1- 1.5 hr, a.nd cooled in still air or in a coolin~; 
chamber oi the furnace. For other steels, tiie tempere.ture shall be ~.s 
a,,;reed upon by purcliaser and vendor. Elapseo tine between nori~a.l.izin; 
and terr_perin; s1i~11 not be er.cessive. 

1i~.2.3 Teraiperin~: Tdormalized b1anT:s shall Ue tenlpered by .zea.ting uniformly to 
the ter,rpera.ture necess~ ry ~Lo prouuce the speci~'ied hard.ness but not loti~er 
than 11G0 F, ho_ldin~ at heat for o lzr, ancl coolin~ in air. 

~i.; Tliread Rollin~: Thre~.ds sh~.11 be f'ormed on the heat tre~.ted and. finished 
blanlss by a single rollin~. 

5. T~CHI'TIC11L i~~UII~t•'~I'Y1.'S: 

5.1 Plow Lines: Flo~•r lines ot' u~set heads shall conform to the ~;eneral arran~ement 
s ot~1T—m in Fi~. 11~, :LB, or 1C. The intersection o:F the lon~itudinal axis oi the 
part and the approximate transverse axis o~' the flow lines sh~,ll be not less 
than D~~+ in. i roni the bearin,; surface i'or he::E.~onal, roLUid, and square head 
bolts a.nd screi~~s and not less than D~7 in. from -the bea,rin~ suriace ior 12 
point nead bolts a.nd scret~rs where D is the nominF3,1. c3iariieter of the shfuzl~ ~ai'ter 
he ae~in~ . 

CooYrlsht 1~G~ sn sea~hr et nuwmot~v~ [ns~n~~n, ~na 
	 ~rintN In u. i. A. 
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j.1.1 L'uv.~.rnination ior In-L-ei^~za.l_ Defects: Visual e.,~.mi.nation o~° a longitudinal section 
• oi' a. hea.u. aa1c~ 1~;~ ~iiz. or raore oi the shanl~, a,:fter etching in approximately 

~c~ua.1 voliunes oi l~~ruroch]_oric acid (sp ~r l.i~) and ~•rater at 160 - 1~0 F for 
1G - lj r:un., shall reve~~1 no ciacks, la~s, or porosity. 

• 
j . 2 Threac~s • 

j~.2.1 P'lo~•r lines at tnreac~s s1ia.11 be continuous, sha11 iolloT•r the general threa.d 
contour, ~nd s~~~.11 be or r.~a:imum density at root o:f thread (See ,~i~. 2). 

5:. ~.2 Root defects such as notcnes, slivers, 'folds, rou~,hness, or oxid.e scale 
~ 	a.re not ~n2rr:u.tted (See Fi~. 3) . 

5.'~.3 P~~.iZtiple laps on th~ sides of threa.cis a,re no~; pezmissible re~ardless of 
~ 	loca~;ion. Siii~;le laps on the sicles oi' ~;hreads that ~r.tend to~~ard the root 

a.re not pez~rLissible (See F`i.~,s. 1~ ~.na 5). 

5.~'.~E A sin~;le lap is permissible alor~ the side of the thread belo~~ the pitch 
~ 	cliaxceter on tlie non-pre~sure sicle provided. the lap does not ori~inate closer 

than 20;;, of i;he basic thre~d hei~ht i'rorn the root and extends towa.rd ~;he crest 
ancl ~enex~,1~_y parallel to ~Lhe side (See Fi~. 6). ~ sin„le lap is perr:dssible 
alont; the side of the threaa above the pitch ciiame~Ler on either the pressure 
or non-pressure sicte (one la.p per thread~ provided it extencis toward the crest 
and ~;cnerall~r  par~lel to tne side (See F`i~. 7). Basic threa.d hei~ht is 
ueiined a.s bein~ equival~nt to 0. 650 tines the pitch (See Tab1e I). 

5•~•5 Crest cra-~ers, crest laps, or a crest l~,p in combina.tion witli a crest crater 
~ 	are pei~rnissible, provided the imperfection does not extenc3 deeper than ~0,~ 

of the basic thread height (See ^table I~ as measured i'rom the thread crest when 
the thread major dianieter is at minimt~rn size (See Fig. o) . The rn.~.jor dias,ieter 
oi' the thread shall be r.ieasured prior to sectionin~;. 11s the ma.jor diar;ieter of 
the threacz approaches ~r~^ximum size, values for crest crater or crest laU in:- 
periections lis~;ed in Table I may be incre~,sed by 1~2 the ~.ifzerencc bet~reen 
the minirmun major diameter and the actual major diar~eter as measured on the 
parL- . 

>.2.t~ Sli~h.t d.eviations ~'rom threacl contour are permissible at the cres~; 01' the 
~ 	thread i~~ithin the major diarieter limi.ts as sho~m in Fig. ~ and at the in- 

co~lete threau at cach end of the threaded section. 

5.2.7 Parts having holes i'or locking devices are permitted to have slight ovaliza.tion 
of the hole and the countersink anci slight ilattening of ~:he crest oi the -thre~,d 
at the countersink, provided the diameter of' the hole is ~,rithin speciFiecl 
tolerances. 

5.2.8 Parts shall have a mi.nimum thread run-out of one thread. a.nd a maxirm~rr. of tt~:o 
threads. The run-out sha11 fair onto the shank eliminating any abrupt ch~e 
in cross sectional area. Bottom and sides of threads contained in run-out 
shall be zilleted, smooth, and devoid of abrupt tool s-L-op marl~s. 

5•~•9 111-1 thread elernents shall be within specified limits startin~ at a len~th 
~ 	2 times the pitch i'rom th.e end, including chamier, and extendin~ ior the 

specifiecl full threau length. 

• 

~ 
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5.2.10 Uriless otner~•~ise sp~cified threaus r~,f be 0.0012 in. und.er  the specified 
y~ 	lii;Li~s uefore platin~ but shalt coniorm to the gage requirements after 

yal~.ting . 

j•3 Strai~htness, Concentricit~ L  and uareness: For purposes of these inspections, 
shaaz~ anc~-chreads shall be includea.but shall be considered as separate elements 
oF the bolt. 

5.j.1 8trai~htness of Si?anl~ and Threads: 5hank and threads shall be straight within 
tne limits specified on the d.razain~ for the total len~th (L) of the bolt under 
tlze head (See Fi~. 10). Visi'oly abrupt changes in diameter or shape of ~he 
s?iank and thre~ds ~~hich might cause stress concentrations are not permissible. 

5• 3•~ Concentricit f of T'a~read. Pitch Diameter: The concentric.ity oi thread pitch 
c!iar,ieter in relation t~ shanls diaraeter shall be within the limits speciiied on 
~Lhe drati,in~ For a distance o:C not less tnan 1.5 times the nomina.l bolt 
diar~ieter ai~ra.y :from the la,st i"ul.l thread along the sliank (See Fi~. 11) . For 
bolts havin~ a shanl~ len~th less than 1.5 tinies tlze nomin~.l bolt diaar~eter, the 
cor_centricity of the shank diameter over its fu11 len~tli in rela,tion ~:o the 
~;izreacl ~itch diameter skiall be t•~i-~nin the limits specifieu on the drav~in~. 

7•3•3 Concentricity oi Iiead: The concentricity of t}le head in relation to the sh~~ 
dia.n_e1;er snall be ~•rithin the liii~its speciiied on tile dra,win~ ror a distance 
oi not less tiiGn 1.5 times the nor!v.na.l. bolt c!iaxneter away from tne s•rasner face 
along ~he shanl~ (See Fi~. 12~ . For bolts threacled ~o tk~e heacl ancl i'or bolts 
ha~ving sh~.nl~ len~-th less than 1.5 times the nor:tiinaJ_ bolt diameter, concentrici- 
ty oi head sha11 be r.~easured_ in rela.tion ~Lo thread pitch diameter in lieu oi' 
shank diameter. 

5• 3• ~~ Souareness of ':;asher Face: The squareness of the ~~~ sher i'a,ce ~aith the shan;~ 
diari,e~Ler sh~,ll be tiriti~in the lir~its specii'iecl on the drat•rin;; for a, disi;ance of 
not lesu than 1.5 ~imes tl~e nonu_na.].. bolt c?ia.nieter a~•~ajr from the washer iace a- 
long the snank (See Fi~. 12). For bolts threaded to the head and for uolts 
havint; a shank lengtil less than 1.5 times the nominal bolt diameter, squareness 
of tira,sher i'ace shall be nleasured in relation to thre~.d pitch di~riieter in lieu 
of sha.nk diameter. 

~. 1,- Structure: Parts shall have microstructure of finely ciivided carbide and 
Ferrite in a typical S~'icln~.nstatten pat-~ern essentially :iree of tert[~erecl 
mari:~nsite . 

5 • 5 Harc]ness: Haruness shall be uni!'orn and ~,s specified on the drawin~ but hard- 
ness of i;he thread.ed portion ma.y be hi~her as ~, result oi the thread rollin~. 

5.6 Sur~'a,ce Hardenin~: Parts shall have no suriace he.rdenin~ er.cept as prod.uced 
durin~ rollin~ oi threads. Determinations oi surface hardenin.~ may be n~a,de by 
n:icroscopic rnetilod or by a sensitive haruness testinb instzur.ient. 

5.6.1 Tnis requirement prevents heat treatiizg procedures such as uncontrolled 
atmosphere ~or heatin~, bath heatin~ r~lediur:l, carbon restoxation, ~.nd other 
similar processes. 

5.7 Decarburization: 

5.7.1 The bearing surfrzce of ~he hea,d, the rillet between head and ~hank, the 
shank, and thre~.ds shall be free from deca.rburization. 
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5.7.2 Deptiz or d.ecarburization on those suri~.ces oi tze 11(.'t:l.C. ilhicii are ~.ie ori;~inal 
sur~aces oi thc oar shall 'oe not ~re~.ter than ~Lh~.t perri~;~;ec~ b;~ t~~e applic~,ble 
rnateria._l speciiica~Lion, excep~L ~.s noteci in 5.'(.l. 

5•'7•3 Depth oi dec~.rburiza~ion on ~i1e OD o~' tne ~ieaci oi cylincrica.l head. bol~s anu 
scret•rs r.iade by ups~tti~7~ is not res-L-rictec'~.. 

j.7.~~~ Depth o~! c.ec~.rburization at ~,ny point on the suri~~ce l7ot covered by 5.7.1, 
5.7.2, or 5.7.3 shz11 not e:;ceed 0.00~ inch. 

u. ~aUALITY: Pa,rts shall be tuli~oxm in qua.J_ity ~nd conc~ition, clea,n, souna, srnooth, 
~,nd free iroi;~ burrs and Forei~;n roa,teria.ls 2na irom intez~zal and e„ternal 
imper~?ections c~etrimental to their per='orn~a,nce. 

6.1 Pa.rLs uua ject to i~~;netic p~,rticle inspection shall conform to the 
f ollo~~, in ; standards : 

6.1.1 Discontinuities transverse to ~;ra.inilow such as pipes, grindin~ checl~s, and 
~ 	quenc~z cracks sliall be cause ~or rejection. 

5.1. 2 Lon~itudin~,l inu_ications oi' sear,~s, formin~ la~s, ~.nd nonr:ietall~ c inclusions 
~ 	paral7_cl ~to ~r~inilow are acceptiablc i•~itllin the iolloz~~in,r~, linuts, provzdeC~ 

~hc sepa.ra~;ion bettaeen indications is not less than 1~16 in. in all directions. 

0.1.2.1 Sicles oi' Iiea.d: A r.~~.,~ir,zum ol 6 suriace or subsur~ace inciications per head is 
~ 	petl_~ittec,. aaic~ the len~th oi each indication rlay be the iu11 hei~ht oi' the 

sur:c~ce. PTo indication shall breal: over either ecx~e to a clepth ~reater 
tiz~xz 1~32 in. or the ec~uiva.lent oi' the basic thread height (See T~.ble I), 
?,~ilichever is less. 

6.1.2.2 Top oi tI~aa  ana ~na oi Stem: A n~~.ximum of 6 surL'ace or subsuri'ace indications 
~ 	in each ar~~. is permitted provided the length or diameter oi' any individual 

~indic~.~Lion does not exceed 1~32 in. or ~the equiv~.lent of the basic ~;nread 
hei~ht, z•:hichever is less. 

6.1.2.3 Shanl> or Steni: A maximuri oi 10 subsuri'ace and hairline surfa.ce inclic~,.tions 
~ 	is permitted. The length oi any indication n;ay be the ~'ull len~-th of the 

surl'~,cc but the tota.l length of all indications siz~.11 not e<cceed ts~~ice the 
len~tn oi the suri~.ce. I'do indication skiall bre~.Y into a iillet or over a.n 
eo_~;e . 

0.1.2.~+ Threacl.s: ~izreac?s shall not revea.l inclications o:f cracks~ seams~ pipes~ or 
~ 	rollinzi laps a.s shoi~m by Fi~s. 3, 1,~ and 5 e;tcept that inctications 

of slii,;zt 12ps as shotim by Figs. 6, 7, and 3 wi11 be perrni-L-ted. 

~.2 E1ny method o~ rr~etic particle inspection ma.y be used to aetexmine conforr.tia,nce 
oi the parts to tlie a.bove requirements, but resolution of disputed rejections 
shall be based upon the zaet, residual, black oxide suspension method usin~ 
ampera~es shown in 6.2.1 and 6.2.2. 

u.2.1 Circular P~netization: 800 - 1000 amp per sq in. of contact area passed 
throuL;h ~:he pa.rt longitudinally. 

• 

• 

~ 6.2.2 Lon~itudinal P~ia,~netization: Sufiicient to produce 5000 amp-turns per inch of 
shank diameter with the part placed in a standarci solenoid of appropriate size. 
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-5- 	 AMS 74548 

7. REJ~_CTIONS; Parts not conformin~ to this specification or to authorized 
nodifications will be subject to rejection. 
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