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AERONAUTICAL 	 ~MS 747$B 
MATERIAL SPECIFICATIONS 	

~~ued 2_15-53 
SOCIETV OF AUTOMOTIVE ENCi1NEER8, Inc. 	4B5 Lexi~gton Ave., New York'17. N.v. Revised ],+].~~j~ 

BOLTS AND SCREWS, STEEL, COR~'~OSTOPI AAID HEkT F~STSTAiJT 
Heat Treated - ~.oll Threaded 

1, ACKP10`uJLEDGNIENT: A vendor shall mention this speci.fication number and its revision 
letter in all quotations and when acknowledging purchase orders. 

2. APF'LICATIOTdt High quality bolts and screws made from AI~~1S 5733 or ~T~:S ~735 steel 
or use up to 1200 F, 

3. I~~:ATERIAL: Shall be Al~is 5733 or AI~:S ~735 steel as specified on the drawing. 

~
. FABRICAT10Ns Heads may be formed by hot-cold upsetting at a temperature not high~ 

than 1 00 F, by cold upsetting, or by machining. Threads shall be formed on the 
finished and solution heat treated blanks by a sin~le rolling. 

5. TECHPITCAL I~UIREN,'ENTS: 

5.1 Stocks Unless otherwise permitted by purchaser, shall be reduced 15 - 25~ in 
cross sect~onal area during final drawing or rolling at a temperature not higher 
than 1600 F and shall have hardness of Brinell 201 - 285 or equivalent. Stock 
may be centerless ground but, if ground, it shall be given a final light cold 
pass to remove grindi.ng marks. When heads are machined, stock may be solution 
heat treated before machining. 

5.2 Flow Liness Flow lines of upset heads shall conform to the general arrangement 
shown in Figure lA, 1B, or 1C. The intersection of the longitudinal axis of the 
part and the approximate transverse axis of the flow lines sha11 be not less than 
D~1~ in. from the bearing surface for hexagona.l, round, and square head bolts and 
screws and not less than D~7 in. from the bearing surface for 12 point head bolts 
and screws where D is the nominal diameter of the shank after heading. 

5.2.1 ~tarnination for Internal Defectss Visual eacamination of a longitudinal section 
of a head and 1 in. or more of the shank, after etching in approximately 50% 
hydrochloric acid (sp gr 1.19), 20;~ hydrofluoric acid (sp gr 1.15), ~1~ nitric 
acid (sp gr l.l~2), and 26;~ wa.ter for 10 - 30 min. at room temperature shall 
revea~ no cracks, laps, or porosity. 

5.3 Machinings The metal removed from the bearing surface of the head of upset-head 
parts shall be as little as practicable to obtain a clean, smooth surface. 

5.~ Solution Heat Treatmentt Headed and.machin~d blanks, unless machined fram solu- 
tion heat treated stock, shall, before rolling the threads, be solution heat 
treated in accordance with AM,S 5733 or AMS 5735 as applicable. 

5.4.1 Heating Ec~uipments ~rnaces may be any type ensuring vniform temperature 
throughout the parts being heated and shall be equipped with~ and operated by~ 
automatic temperature controllers. The heating medium or atmosphere shall 
cause no surface hardening by carburizing or nitriding. 	. 

ConrrlsAt ],95$ b foai~b of AYtomoth~ [asln~~n. Inc. 	 Prinbd In U. S. ~ 
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5.5 Threads: 

5.5.1 Flow l~nes at threads shall be continuous, shall follow the general thread contour, 
~ 	and shall be of maximum density at root of thread (see Figure 2). 

5.5.2 Threads shall have no r~ultiple or single laps at the root or on the sides (see 
Figures 3, ~, and 5) except that slight laps are permissible at the crest, on the 
non-pressure side inside the pitch diameter, and on the sides outside the pitch 
diameter (se~ 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 section may also deviate slightly ~rom contour. 

5.5.3 Parts hava.ng 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 oi the hole is within specified toler- 
ances. 

I1 5.6 Precipitation Heat Treatment: The finished pa.rts shall be precipitation heat 
treated in accordance with AT~~4S 5733 or AMS 5735 as applicable. 

5.6.1 Heating~ ipment: Shall conform to 5.1~.1. 

5.7 Structures Parts shall have microstructure of completely recrystallized material 
except in the area of the threads. Grain size a.fter solution heat trea.tment shall 
be 5 or finer, by campa.rison of polished and etched specimens with the chart in 
AST~i E19-~.6. Up to 25~, by area, of abnormally large grains will be permitted in 
any spec ific area of 100 or more adjacent grains; abnormally large grains are de- 
fined as grains more than 3 ASTP1 numbers coarser than the average grain size of 
the part. 	 ~ 

5.8 Hardnesss Shall be uniform and within the range of Brinell 2~8 - 321 or equivalent, 
but hardness of the threaded portion may be higher as a result of the thread roll- 
ing. 

5.9 Tensile Propertiess 

5.9.1 Finished Partss Shall be capable of showing tensile strength not lower than 
130,000 psi when aligned in fixtures so that at least three threads are exposed 
in the gage section. The diameter of the area on which stress is based shall be 
taken as the mean of the nominal root and pitch diameters of the pa.rt or the 
shank diameter, whichever is smaller. 

~5.9.2 Tensile Test S ecimenss Tensile test specimens machined from finished pa.rts 
co orm to the ollowing requirements: 

Tensile Strength, psi 	 130,000 min 
Yield Strength at 0.2~ Offset or at 0.0098 in. 

in 2 in. ~ctension Under Load (E ~ 29~100,000), psi 	85,000 min 
Elongation, p in l.~.D 	 ],5 min 
Reduction of Area, ~ 	 20 min 

5.10 Stress-Ru tura Test at 1200 Fz NIaterial shall be capa.ble of ineeting the notched 
stress-rupture test of AM.S 733 or AMS 5735 as applicable, using a finished part 
as the test specimen. The diameter of the area on which strass is based shall be 
taken as the mean of the nominal root and pitch diameters of the pa.rt or the 
shank diameter, whichever is smaller. 
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5,10.1 Tf the geometry of the thread is substantially different from that of the notch 
specimen described in the applicable material specification, or if the size or 
shape of.a part is such that the part cannot be tested satisfactorily, a test 
may be made on a specimen machined from the stock and heat treated in the same 
manner as the pa.rts. 

5.~  Strai htness Concentricit and S uarenesss For purposes of these inspections, 
shank and t reads s all be incl ed but shall be considered as separate elements 
of the bolt. 

5.11.1 Straightness of Shank and Threadsa Shank and threads shall be straight within 
the lunits specified on the drawing for the tbtal length (L) of the bolt under 

~ 	the head (see Figure 10). Visibly abrupt changes in diameter or shape of' the 
shank and threads which might cause stress concentrations are not permissible. 

5.11.2 Conc entricity of Thr~ad Pitch Diameters The concentricity of thread pitch diam- 
eter in relation to shank diameter shall be within the limits specified an the 
drawing for a distance of not less than 1.5 times the nominal bolt diameter away 

~6 	from.the last full thread along the shank (see Figure 11). For bolts having a 
shank length less than 1.5 times the nominal bolt diameter, the concentricity of 
the shank diameter over its full length in relation to the thread pitch diameter 
shall be within the limits specified on the drawing. 

5.11.3 Concentricity of Heads The concentricity of the hcad in relation to the shank 
diameter shall be within the limits specified on the drawing for a distan,ce of 
not less than 1.5 times the nominal bolt diameter away from the washer face 

~ 	along the shank (see Figure 12). For bolts threaded to the head and for bolts 
having shank length less than 1.5 times the nominal bolt diameter, concentricity 
of head ~hall be measured in relation to thread pitch diameter in lieu of shank 
diameter. 

'S.11.l~ Squareness of Washer Facet The squareness of the washer face with the shank 
diameter shall be within the limits specified on thc drawing for a distance of 
not less than 1.5 times the nominal bolt diameter away from the washer face alo 

~d 	the shank (see Figure 12). For bolts threaded to the head and for bolts having 
a shank leng~th less than 1.5 times tha nominal bolt diameter, squareness of 
washer face shall be measured in relation to thrcad pitch diameter in lieu of 
shank diameter. 

6. QUALITYs Parts shall be uniform in quality and condition, clean, sound, smooth, and 
re~e from burrs and foreign materials and from int~rnal and external imperfections 

detrimental to their performance. Discoloration resulting from precipitation heat 
treatment wi11 not be considered ob~ectionable except when the drawing requires that 
parts be plated. 

6.1 Parts subject to fluorescent penetrant inspection shall not reveal indications of 
cracks, seams, pipes, or rolling laps as shown by Figures 3, ~~ and 5, except that 
indications of alight laps as shown by Figures 6, 7, and 8 will be permitted. 

7. RETF~ TIONSs Parts not conforming to this spacification or to authorized modifica- 
tions 	ba sub3ect to re~ection. 
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Figure lA 	 Fi~ure 1B 	 Figure 1C 
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