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AEROSPACE 	 IAMS 747OE 

• 

MATERIAL SPECIFICATIONS 	 - Iwusd 	3-1-51 
fOCItTr OR AUTOMOTIVE ENOINEERB, Inc. 	495 L~xlnpton Av~., N~w Vork 17, N.Y. RsvlNd ~_-1.5 -63  

BOLTS A1~ID SCRE4~S~ ~, CORROSION RESISTA1~Fr 
Heat Treated~ Roll Threaded 

1. ACKNOWLF~DGMENT: A vendor shall mention this specification number and its re- 
vision letter in all quotations and when acknowledging purchase orde s. 

2. APPLICATION: Bolts and screws ma.de  primarily from A1~~S 5616 steel for use up to 
900 F 	0 C). 

3. MATERII~L; Sha11 be AN1S 5616 unless otherwise specified on the drawing. 

~+. FABRICATION: 

~+.1 Blanks: Heads sha11 be formed by hot upsetting, cold upsetting, or machining. 

~+.l.l The mstal removed from the bearing surface of the head of upset-head pax~ts 
sha,ll be as little as practicable to obtain a clean, smooth surface. 

4.2 Heat Treatment: Hea,ded and machined blanks shall, before finishing the shank 
and the bearing surface of the head and rollin~ the threads~ be heat treated 
as follaws: 

~+.2.1 Heating Equipment; Furnaces may be any type ensuring uniform temperatuz:~e 
throughout the parts being heated and shall be equipped with, and operat;ed by, 
automatic tempera.ture controllers. The heating medium or atmosphere sh~.11 
cause no surface hardening, 	 i 

4.2.2 Hardeni : Blanks of Ar~rs 561.6 sha11 be uniforn~l.y heated to 1750 F+ 10 
95 • C+ 5.6)~ held at heat for 15 - 20 min.~ and suitably quenched. For 

~ 	other steels~ the tea~erature, tim~e, and quenching medium shall be as a~;reed 
upon by purchaser and vendor. Elapsed t9.ms between hardening a.nd tempe:ring 
shall be as short as practicable. 

~+.2.3 Tempering: Aardened blanks sha.11 be tempered by heating uniformly to the 
temperature necessary to prod.uce the specified hardness~ holding at heat for 
not less than 1 hr, and cooling. 	' 

~+.3 Thread Rollin~: Threads shall be formed~ on the heat treated and finished 
blanks by a single rolling. 

~+.~+ Cle aninvu: Parts, after finishing, sha11 be degreased and then iu~nersed for not 
less than 20 min. in a solution of 1 volume of nitric acid (sp gr 1.~+2) and 9 
volumss of water at room temperature. 

~ 
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- 2 - 
5. TECffi~TICAL 1~QUI~I~Y1'S: 

5.1 F'low Lines: Flow lines of upset heads shs11 confonn to the general arrangeme~t 
shown in Fig. lA, 1B, or 1C. The intersection of the longitudinal axis of the 
part and the approximate transverse axis of the flow lilies sha1.1 be nat less than 
D~~+ in. from the bearing surface for hexagonal, round, e.nd square head parts and 
nort less than D~7 in. from the bearir~ surface for 12 point head parts where D 
is the nominal diameter of the shank after heading. 

5.1.1 Examina.tion for Internal Defects: Visusl exatnination of a longitwdinal se~ 
of the head and 1 in. or more of the shank after etching in approximately 
equal volumes of hydrochloric acid (sp ~r 1.19) ancl water at 160 - 180 F 
(71.1 - 82.2 C) for 10 - 15 min. shall reveal no cracks, laps~ or porosity. 

5.2 Threads: 

5.2.1 Flaw lines at threads shall be continuous, sha11 follo~w the general thread con- 
tour~ and siiall. be  of *~xirrn~m density at root of thread (See Fig. 2). 

5.2.2 Iioot defects such as notches, slivers, folds, rou~hness, or oxide scale are not 
permissible (See Fig. 3). 

5•2•3 Nh~.ltiple laps on the sides of threads are not permissible regardless of loca- 
tion. Single laps on the sides of threads that extend toward the root are nart 
permissible (See F`igs. 4 and 5). 

5.2.~+ A single lap is permi.ssible along the side of the thread below the pitch dia- 
meter on the non-pressure side provided the lap does nart originate less than 
20 0 of the basic thread height from the root and extends toward the crest and 
generally parallel to the side (See Fig. 6). A single lap is permissible along 
the side of the thread above the pitch diarr~ter on either the pressure or non- 
pressure side (one lap per thread) provided 3t extends towa.rd the crest and 
generally parallel to the side (See Fig. 7). Basic thread height is defi.ned 
as being equivalent to 0.650 times the pitch (See Table I). 

5•2•5 Crest craters, crest laps, or a crest lap in combina.tion with a crest crater 
are pexmissible~ provided the imperfections do not extend deeper than 200 of 
the basic thread height (See Table I) as measured from the thread crest when 
the thread major diameter is at minimum size (See Fi~. 3). The ma,jor diameter 
of the threa.d shall be rr~easured prior to sectioning. As the major diameter of 
the thread approaches maximum size, values for crest cra.ter or crest lap imper- 
fections listed in Table I may be increased by 1~2 the difference between the 
mininnzm major diameter and the actual major diameter as measured on the part. 

5.2.6 Slight deviations from thread contour are permissible at the crest of the 
thread within the ma~or diameter limits as shawn in Fi~. 9 and at the incom- 
plete thread at each end of the threaded section. 

~ 

~ 

5.2.7 Parts ha.ving 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 diaxneter of the hole is within speci_ 
fied tolerances. 	

~ 
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5.2.8 Parts shall have a minimum thread run-out of one thread and a maximum of two 
threads. The run-out shall fair onto the shank eliminating ar~,y abrugt chan~e 
in cross sectional area. Roart and sides of threads contained in run-out sha1.1 
be filleted~ smooth~ and devoid of abrupt tool stop marks. 

5• 2• 9 All- thread. elements sha1.1 be within specified limits starting at a length 2 
times the pitch from the end~ including chamfer~ and extending for the speci- 
fied flLll. thread length. 	 ~ 

5•3 Straightness, Concentricity, and Squareness: For purposes of these inspec•tions, 
shank and threads sha11 be included but sha11 be considered as separate elements 
of the part. 

5• 3• 1 Strai~htness of Shank and Threa.ds : Shank and threads sha11 be stra.ight within 
the limits specified on the dra.wing for the tutal length (L) of the part under 
the head (See Fig. 10). Visibly abrupt changes in diam~eter or shape of the 
shank and threads which might cause stress concentra.tions are not pexznissible. 

5 • 3 •2 Concentricity of Thread Pitch Diameter: The concentricity of thread pitch 
diameter in relation to shank diameter shall be within the limits specif3ed on 
the drawing for a distance of not less than 1.5 times the nominal part diameter 
away from the last fuLl thread along the shank (See F`ig. 11). For parts having 
a shank length less thasi 1.5 times the nominal part diameter, the concer~tricity 
of the shank diameter over its f~Zll. length in relation to the thread pit.ch 
diameter sha11 be within the limits specified on the drawing. 

5•~•3 Concentricity of Head: The concentricity of the head in relation to the: shank 
diameter sha71 be within the limits specified on the drawing for a distance of 
not less than 1.5 times the nominal part diameter away from the washer face 
slong the shank (See F`ig. 12). For parts-threaded to the head and for parts 
ha,ving shas~k length less than 1.5 times the nominal part diameter~ conce:n- 
tricity of head shaLl be measured in relation to thread pitch diameter in lieu 
of shank dia~eter. 

5•3•~+ ~~reness of Washer Face: The squareness of the wa,sher face with the ahank 
diame~ter sha.].1. e within the limits specified on the drawing for a distance 
of no rt less than 1.5 times the no~Lna1 part diameter away from the washer face 
along the ahank (See Fig. 12). For parts threa.ded to the head and for ~~arts 
ha,ving a shank length less than 1.5 times the nominal part diameter~ square- 
ness of washer face sY~a.Ll be measured in relation to thread pitch diameter in 
lieu of shank diameter. 

5.~+ Stl; Pa.rts sha11 have microstructure of tempered me.rtensite. 

5 •  5 ~~_ ~- be uniform and as specified on the drawing but hardness ~~f the 
threaded portion may be higher as a result of the thread rolling. 

5.6 S~rface Haxdening: Parts shall have no surface hardening except as produ~ced 
during rolling of threa.ds. Determinations of surface hardenin~ may be me,de by 
microscopic method or by a sensitive hardziess testing inatr~mbent. 

6. ~ I~ TY: Parts shall be uniform in quality and condition~ clean~ sound~ s;moorth~ 
and free from burrs and foreign materials and from irYternal and external imper- 
fections detrl.merital to their performance. 

6.1 Parta sub~ect to me~gnetic particle inspection sha11 conform to the following 
sta.ndard8  : 
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6.1.1 Discorrtinuities transverse to grainflow such as pipes~ grinding checks, a.nd 
quench cracks shatl be cause for re,jection. 

6.1.2 Longitudinal. indications of sea.ms~ forming laps~ and noru~etall3c inclusions 
paraLlel to gra3nflo~w are acceptable wi~hin the follawing limits~ provided the 
separation between indications is nort less than 1~16 in. in aL1 directions. 

6.1.2.1 Sides of Head: A mRx~~m of 6 surface or subsurface indications per head is 
permitted a.nd the length of each indication may be the ftiill height of the 
surface. No indication sha71 break over either edge to a depth greater th~an 
1~32 in. or the equ3valent of the basic thread height (See Table I)~ whichever 
is lese. 

6.1.2.2 Top of Hea.d and F~d of Stem: A maximum of 6 surface or subsurface indications 
in each area is perArLtted provided the length or diameter of a~y individual 
indication does not exceed 1~32 in. or the equivalent of the basic threa,d 
height~ whichever is less. 

6.1.2.3 Shank or Stem: A ma~d.mum of 10 subsurface and hairline surface indications is 
permitted. The length of any indication may be the flzll length of the surface 
but the total length of a11 indications shall nat exceed twice the length of 
the sur.f'ace. No indication shall break into a fillet or over an edge. 

6.1.2.~+ Threads: There sha11 be no indications of cracks, seams, pipes, or ro113ng 
laps in threa.ds as shown by Figs. 3~ ~+ t  and 5 excegt that indications of 
slight laps as shown by ~igs. 6, 7, and 8 will be permitted. 

6.2 Any method of magnetic particle inspection may be used to determine conformance 
of the parts to the above requ3rements~ but resolution of disputed rejections 
shall be based upon the wet~ residual~ bl.a.ck oxide suspension method using a~nper- 
ages shawn in 6.2.1 and 6.2.2. 

6.2.1 Circular r~e,gnetiza.tion: 800 - 1000 amp per sq in. of smal.lest contact area 
~ 	passed through the part lcangitudinally. 

6.2.2 Lon~itudinal Mag~zetiza.tion: Sufficient to produce 5000 am~-turns per inch of 
shanit diameter with the part pla.ced in a standard solenoid of appropriate size. 

7. REJEECTIONS: Parts ncrt conforming to this specification or to authorized modifica- 
tions will be subject to rejection. 

~ 

~ 

~ 
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