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AERONAUTIC~►L 
	

AMS 7478c 
MATERIAL SPECIFICATIONS 

Issued ?.-1~-53 
80CISTV OR AIJTOMOTIV! lNOINRlR8, Ina. 	486 L~xlnpton Av~., N~w York ~7, N.Y. ROVINd 1-15-5~ 

BOLTS AND SCI~j~S~ ST~~L~ CORROSION AND HEAT RESISI'ANT 
Heat Treated - Roll Threaded 

1000 F Heat Treatmsnt 

1. ACKN047LE,DGP~NT: A vendor sha.l.l mention this specii'ication number and its 
revision letter in a11 quotations and when aclmowledgin~ purchase orders. 

2. APPLICATION: Hi~h quality bolts and screws ior use up to 1200 F. 

3. N;l1T~RI1~L: Shall be AI~tiS 5733 or ~l~s 5735 steel as specified on the drawing. 

3.1 Stock: Unless otherwise permi.tted by purchaser, stock for upsettin.g shal.l be 
reduced 15 - 25;~o in cross sectional area during final drawin,~ or rolling at a 
terrperature not higher th~.n 1000 F and shall have hardness of Brinell 201 - 28; 
or equivalent. Stock m~,y be centerless ~round but, if ~round, it shall be 
~iven a final li~ht cold pass to remove ~rindin„ marks. j^Rzen heads are 
machined, stock ma,y be solution heat treated or as fabricated before machining. 

~. F''~~~.'~.'I~I~: 

~~~.1 Blanks: Heads shall be i'orm~d by hot-cold. upsetting at a temperature not 
hi~her than 1~i00 F, by cold upsetting, or by machining. 

4.1.1 The metal removed from the bearin~ surface of the head of upset-head blanks 
shall be as little as p'racticable to obtain a clean, smooth suriace. 

4-.2 Iieat Treatment: 

4.?.l Heating Equipment: Furnaces may be ar~y type ensuring uniform temperature 
throu~hout the parEs bein~ heated. and shall be equipped with, and operated 
by~ autor~atic temperature controllers. T:~e heating medium or atmosphere 
shall cause no surf~.ce harden.ing by carburizing or nitriding. 

Zi~.2.2 Solution Heat Treatment: Blanks~ unless ma,chined from solution heat treated 
stock, shall~ before rolling the thre~,ds~ be solution heat treated in 
accordR.~nce with the applicable material specification. 

4.2.3 Preci~itatian Heat Treatment: l~1f'~ter thread rollin~ as in ~+.3 the parts 
shall be precipitation heat treated in accordance with the applicable 
material specification. 

4.3 Thread Rollin~: ~'hreads sha11 be formed on the finished a.nd solution heat 
treatecl blanks by a single rollin~. 

ConYrlsht 196o y~, ~~pi of Automoth~ Lesln~~ra~ Ina 	 ~rintN In N. i. A. 
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5. T~CH[~11ICAL REQUIRP~~NTS: 

5.1 Flow Lines: 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 shall be not 
less than D~~+ in. :Crom the bearin~ surface for hexagonal, round, and square 
head bolts and screVrs 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 
az"ter heading. 

5.1.1 Fxamination for Internal Defects: Visual examination of a lor~itudinal 
section of a head and 1 in. or more of the shank, after etching in 
approximately 50°~ hydrochloric acid (sp gr 1.19)~ 20p hydrofluoric acid 
(sp gr 1.15), ~~~jo nitric acid (sp gr 1.42), a.nd 26;o water for 10 - 30 min. at 
room temperature shall reveal no cracks~ laps, or porosity. 

5.2 Threads: 

5.2.1 Flow lines at threads sha11 be continuous, shall follow the general thread 
contour, and shall be of maximum density at root of thread (see Figure 2). 

5.2.2 Root defects such as notches, slivers, folds, roughness, or oxide scale are 
~ 	not pezmitted (see Figure 3)• 

5.2.3 Niu]..tiple laps on the sides of threads are not permissible regardless of 
~ 	location. Single laps on the sides oi' threads th~,t extend toward the 

root are not permissible (see I`igures ~+ and 5). 

5.2.~+ A single 1ap is permissible along the side of the thread below the pitch 
~ 	diameter on the non-pressure side provided the lap does not originate 

closer tha.n 20~~ of the basic thread height from the root and extends 
toward the crest and generally parallel to the side (see Figure 6). A 
single 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 to~rard the crest and generally parallel to the side 
(see Figure 7). Basic thread height is defined as bein~ equivalent to 
0.650 times the pitch (see Table I). 

5.2.5 Crest craters, crest laps~ or a crest lap in combination with a crest 
~ 	crater are permissible, provided the imperfection does not extend deeper 

than 20~j'o of the basic thread hei~ht (see Table I) as measured from the 
thread crest when the thread major diameter is at minimum size (see Figure 8). 
The major diameter o~ the thread shall be measured prior to sectioning. 
As the major diameter of the thread approaches maximum size~ values for 
cres~ crater or crest lap imperfections listed in Table I may be increased 
by 1~2 the difference between the minimum major diameter and the actual 
ma.jor diameter as measured on the part. 

5.2.6 Slight deviations irom thread contour are permissible at the crest of the 
~ 	thread within the ma,jor diameter limits as shotim in Figure 9 and at the 

incomplete thread at each end of the threaded section. 

~ 

• 

i 
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5.2.7 Parts having holes for locking devices are permi.tted to have slight 
ova.lization of the hole and the countersink and slight flattening of 
the crest of the thread at the countersink~ provided th~ diameter of the 
hole is w3thin specified tolerances. 

5.2.8 Parts shall have a minimum thread run-out of one thread and a maximum of 
two threads. The run-out sha11 fair onto the shank eliminating any abrupt 
change in cross sectional area. Bottom a.nd sides of threads contained 
in run-out shall be filleted, smooth and devoid of ab rupt tool stop marks. 

5•2•9 All thread elements shall be within specified limits starting at a length 
2 ti~s the pitch from the end, includir~ cha.m:['er, and extending for 
the specified fu11 thread length. 

5 • 3 Stx'aightness, Concentricity, and Squa.reness: For purposes of these inspections~ 
shank and thread.s shall be included but shall be considered as separate 
elements of the bolt. 

5•3•1 Strai~htness of Shank and Threads: Shank and threads shall be straight within 
the limits specified on the drawin~ for the total length (L) of the bolt 
under the head (see Figure 10). Visibly abrupt changes in diarneter 
or shape of the shank and threads which might cause stress concentrations 
are not permi.ssible. 

5•3•2 Concentricity of Thread Pitch Diameter: The coneentricity of thread pitch 
diameter in relation to shank diameter shall be within the limits specified 
on the drawing for a distance of not less than 1.5 times the nominal bolt 
diameter away irom the last full thread along the shank (see Figure 11). 
For bolts ha,ving a shank length less than 1.5 times the nominal bolt 
diameter, the concentricity of the shank diameter over its f~zl.l length 
in relation to the thread pitch diameter shall be within the limits 
specified on the dra,wing. 

5•3•3 Concentricity of Head: The concentricity of the head in relation to the 
shank diameter shal.l be within the limits specified on the drawing for a 
d3stance of not less tha.n 1.5 times the nominal bolt diameter away from the 
washer face alor~ the shank (see Fi~ure 12). I'or bolts threaded to the 
head and for bolts having shank length less than 1.5 times the nominal 
bolt diameter, concentricity of head shall be measured in relatian to thread 
pitch diameter in lieu of shank diameter. 

5•3•~+ S~,uareness of Washer Face: The squareness of the washer face with the shank 
diameter shall be within the limits specified on the drawin.~ for a distance 
of not less than 1.5 times the nominal bolt diameter away from the washer 
face along the shank (see F`i.~ure 12). For bolts threaded to the head and for 
bolts havizig a shank length less than 1.5 times the nominal bolt diameter, 
squareness of V~ashex face shall be msasured in relation to thread pitch 
diatneter in lieu of shank diameter. 

5.~+ Structux~e: Parts shall have microstrueture of completely recrystallized 
material exeept in the area of the threads. Grain size after solution heat 
treatment shall be 5 or finer~ by comparison o~ polished and etched specimens 
with the chart in ASTM E112-58T. Up to 25~0~ by area~ of abnormally le,rge 
grains will be permitted in ar~y specific area of 100 or more ad3acent graina; 
abnorma].ly large gra,ins are defined as gra,ins more than 3 ASTM numbers 
coarser than the average grain size of the part. 
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5.5 Hardness: Shall be uniform ~.nd within the range of Brinell 2~+f3 - 321 or 
equivalent~ but hardness of the threac~ed portion may be hi~her as a result 
oi the thread rollin~. 

5.6 Tensile Properties: .~.~` 

5.6.1 Finished Parts: Shall be capable of shotirir~ tensile stren~th not lower than 
130~004 psi when ali~;ned in fixtures so that at least three threads are 
exposed in the ga~e section. The diameter of the area on which stress is 
ba.sed sha11 be ta'~en a.s the mean of the zna~;imum minor (nominal minor) and 
basic pitch diameters of the part or the shank diameter~ whichever is 
smaller. 

5.6.2 Tensile Test S~ecimens: Tensile test specimens machined from :t'inished 
parts sha11 coni'orm to the iollowing requirements: 

Tensile Strex~th~ psi 	 130,000 min 
Yiela Strength at 0.2;~ Ofiset or at 0.0098 in. 

in 2 in. Extension Under Load (t~ = 29~100~000)~ psi 	85,00o min 
Elongation~ ;~ in ~a~D 	 15 ~n 
Reduction of ~1rea, ~ 	 20 min 

5.7 Stress-Ru~ture Test at 1200 F: b4aterial shall be capable of ineeting the 
~ stress-rupture test as speciFiea in the applieable ma,terial specificatian, 

usin.~ a i'inished part as the test specimen. The diameter of the area on which 
stress is basecl shall be talien as the ma.,timum minor (nominal minor) dianleter 
of the part or the shank diameter, whichever is smaller. 

5.7.1 Tf the ~eometry of the thread is substantially difi'erent from that oi' the 
notched 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 niay be made on ~. specimen m~.chined irom the stock and heat treated 
in the same manner as the parts. 

6. QUALI'rY: Parts shal.l be uniform in quality and condition~ clean, sound, smooth~ 
and free from burrs and ~oreign,materials and from internal and external 
impex~iections detrimental to their performance. 

6.1 Parts subject to f'luorescent penetrant inspection shall conf'orm to the 
~ i'ollowin~ standarcis. 

6.1.1 Discontinuities transverse to ~rainflow~ such as pipes~ grinding checks~ and 
~ 	quench cracks~ ~shall be cause ior rejection. 

6.1.2 Longitudinal indications of surface seams and forming laps parallel to 
graini'low are acce,ptable within the followin~ limits~ provided the separation 

~ 	bettaeen indi.cations is not less than 1~16 in. in a11 directions. 

6.1.2.1 Sides of Head: A maximum of 3 surf.ace indications per head is permitt.ed 
and the length of each indication ma,y be the flxll height of the surface. 
No indication sha11 break over either edge to a depth greater than 1~32 

~ 	in. or the equivalent of the basic thread height (see Table I), whichever 
is less. 

s 

• 
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. 
6.1.2.2 Top of Aead and Fshd of Stem: A maximum oF 3 surface indications in 

each area is permitted provided the length or diameter of any individu~l 
~ 	indication does not exceed 1~32 in. or the equivalent of the basic thread 

heigh.t (see Table I)~ sahichever is less. 

6.1.2.3 Shank or Stem: A maximum of 5 indications is permitted. The length 
of nny one indication may be ~he t~zll length of the surface but the total 

~ 	length of all indications shall not exceed t~aice the length of the surface. 
No ind.icatian shall break into a iillet or over an ed~e. 

6.1.2.~+ Threads: Threads shall not reveal indications of cracks, seams, pipes, 
~ 	or rollir~ laps as shown by Figures 3~ ~+y and 5 except that indications of 

slight laps as shown by Figures 6~ 7~ and 8 will be permitted. 

7. R~JECTIONS: Parts not conforming to this specification or to authorized 
modifications will be subject to rejection. 

•m~ a 
Aot.cm rmts~n 

rwm ~ 
Qo~ r~o 
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