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MATERIAL SPECIFICATIONS 
Issusd ~-1_-11Q 

SOCIHTV Of AUTOMOTIV! ENOINEER8, Inc. 	486 L~xlnpton Av~., N~w York 17, N.Y. RevlssA 1-1,ri-~~j~ 

BOLTS A1D SCTiL~~~5~ ST~~L~ CORROSION RESISTAIVT 
Roll Threaded 

l. 11CKN0~IL~GI~~~IT: A vendor shall mention this specification nur~ber and its 
revision letter in a,ll quota.tions and when acY~notaled~in~ nurchase orders. 

2. P.f'PLTCI~.TION: Higf~ quality bolts and screws requirinb corrosion resistance 
1'or use up to 700 F. 

3. COP~9.'OSITION: 
_ Checy  Anal~sis 
Under Ati.n or Over Max 

Carbon O.lj 	maa -- 	0.01 
P~9an~ane se 2. 00 	m~.x -- 	0.0~~ 
Silicon 1.00 	r,iax -- 	0.05 

9~ 	Phosphorus O.O~i~O max -- 	p,pp5 
Svlrur 0.030 max -- 	 0.005 
Chromium 17.00 - 20.00 0.20 	0.20 
T~Tickel 7.00 - i2.00 o.i5 	0.15 

t~~. 	rn~~zc~~zoN: 

Z~.l Blax~~s: Heads m~.~,y be formed by cold upsettin.~ or machinin~. S~'nen heads are 
n~a,chinecl, Ai~~ss  5637 steel shall be used. 

~,-.l.l 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. 

~+.2 Thread Rollin~;: Threads shall be formed on the finished blanks by a single 
rollin~. 

~E.3 Heat Treatment: 1'arts, after thread rolling, shall be heated at 700 F± 10 
ior 3 hr, except that parts made from AM.S 5637 steel need not be so heated. 

~+.4 Cleaning: Parts, af`ter finisning, shall be degreased and then iirnr ►ersed for 
not less than 20 min. in a solution of 1 volurr~ of nitric acid (sp gr 1.~2) 
and 9 volumes of water at room temperature. 

5 . T~CI~JICAL REQUIF~I~NTS : 

5.1 Flow Lines: Flow lines of upset heads sha11 conform to the general arrangement 
shown in Figure 1A~ 1B~ or 1C. The intersection of the longitudinal axis of 
the parL- and the approximate transverse axis oi' the flow lines sha11 be not less 
than D~~E in. i'rom the bearing surface for hexa,~ona1, 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 oi' the shank 
a.~'ter heading. 

Goprrlsht 196~ ~ Sool~b of Automoth~ [n~ln~~r~. ina 	 rrint~~ In U. S. A. 
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~ 

~ 5.1.1 rYamination ior Internal Defects: Visual exatni.nation of a longitudinal 
section of a hea.d and 1 in. or more of the shank, after etching in 
appraximately equal volumes of hydrochloric acid (sp gr 1.19) and water at 
160 - 1~30 F for 10 - 15 min., sha11 reveal no cracks~ laps, or porosity. 

5.2 Threads; 

5.2.1 ~low lines at threads sha11 be continuous~ sha11 follow the general thread 
contour, and shall be of maximum density at root oi' thread (see F`igure 2). 

5.2.2 Root defeets such as notches, slivers, fol.ds, rou~ness, or oxide scale are 
~ 	not pertni.tted (see Figure 3 ) . 

5.2.3 P~~zl.tiple laps on the sides of threads are not permzssible regardless of 
~ 	location. Sin~le laps on the sides of threads that extend toward the root 

are not permissible (see Figures ~+ and 5~. 

5.2.~+ A si.ngle lap is permi.ssible along the side of the thread below the pitch 
~ 	diameter on the non-pressure side provided the lap does not originate closer 

than 20;'0 of the basic thread height from the root and extends toward the 
crest and generally para11e1 to the side (see F`i~ure 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 
toward the crest and generally parallel to the side (see F`igure 7). Ba.sic 
thread height is defined as bein~ equivalent to 0. 65o times the pitch 
(see Tab1e I~. 

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

than 20~0 of the basic thread height (see Table I) as measured from the 
thread crest when the thread major diameter is at mini.mum size (see Fi~ 8). 
The major diameter of the thread sha11 be measured prior to sectionin~. 
As the major diameter of the thread approaches maximum size, values for 
crest cra.ter or crest lap imperf'ections listed in Table I may be increased 
by 1~2 the difierence between the minimum 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 major diameter limits as shown in Figure 9 and at the 

incomplete thread at each end of the threaded section. 

5.2.7 Parts having holes for lockin~ devices are permitted to have slight ovalization 
of the hole and the countersink and sli~ht flattening of the crest of the 
thread at the countersink, provided the diameter of the hole is within 
specified tolerances. 

5.2.8 Parts sha11 have a minimum thread run-out of one thread and a maximum of~two 
~ 	threads. The run-out shall fair onto the shank eliminating a~y abrupt change 

in cross sectional area. Bottom and sid~S of threads contained in run-out 
shall be filleted, smooth, and devoid of abrupt tool stop marks. 

5•2•9 A7-1 thread eleu~ents shall be within speciiied limits starting at a length 2 
~ 	times the pitch from the end, includir~ chamfer, and extending for the 

specified full thread len~th. 

.• 

~ 
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7•3 Strai~htness, Concentricity, and Squareness: For purposes of these inspections, 
shank and threads sha11 be included but shG,.11 be considered as separate elements 

_ 	o= the bolt. 

5•3• 1  Straign.tness of Snank and Threads: Shank and threaas sha11 be strai~ht within 
the limits specified on the drawing for the total length (L) of the bolt 
under the head (see I'igure 10). Visibly a.brupt chan~es in diameter or shape 
oi the shank and threads which might cause stress concentrations are not 
perrr~issible. 

5•3• 2  Concentricity oi' Thread Pitch Diameter: The concentricity of thread pitch 
diar,ieter in relation to shank diameter sha11 be ~•~ithin the lim3.ts specified 
on the drawir.~ i'or a d.istance of no~: less than 1.5 times the nominal bolt 
diameter away 1 rom the last f'ull thread alon~ the shanl~ ( see Figure 1]. ). 
For bolts having a shank len~th less than 1.5 times the nominal bolt ctiameter, 
the concentricity of the shank diameter over its fu11 len~th in relation to 
the thread pitch diam~ter shall be within the limi.ts speciiied on the drawing. 

5•3•3 Concentricity of Head: The concentricity of the head in relation to the 
shank diameter shal.l be tirithin the limits specified on the drawing i'or a 
distance of not less than 1.5 times the nominal bolt diameter away from the 
washer face ~.l.on,g 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 
diam~ter, concentricity of head sha.11 be measured in relation to thread 
pitch diameter in lieu of shank diameter. 

5•3•~ Squareness of ',lasher Face: The squarenes's of the washer face irith the shank 
di~uneter shall be within the limits specified on the drawing for a distance 
of not less than 1.5 times the nominal bolt diameter awa.y from the washer 
face along the shank (see Figure 12). For bolts threaded to the head and 
for bolts having a shank length less than 1.5 times the nominal bolt diameter, 
squareness of washer face shall be measured in relation to thread pitch 
diameter in lieu of shank d.iameter. 

5.~+ Tensile Strength: P~.rts sha11 be capable of ineeting the following requirements 
when based on the area calculated from the mean of the maximum minor (nominal 
mi nor) and basic pitch diameters of the threads or from the shank diameter, 
z~rhicheve r i s smalle r. 

5.~+.1 Proof Load: A load of 70~000 psi shall be applied between the iul.l thread 
section and head for not less than 1 minute. After rer~oving the load~ the 
len~th shall not be increased more than 0.001 in. when stress area is 
based on the mean of the maximum minor (nominal minor) and basic pitch 
diameters, or not more than 0.002 in. when stress area is based on the 
shf~.n.k diameter. 

5.~+.2 Ultimate; A load of not less than 1~5,000 psi shall be applied between the 
thread and head until failure. The reduction of area shall be not less 
than 20~~. 

6. QUALITY: Parts shall be uniform in quality and condition, clean, sound~ smooth~ 
and free from burrs and foreign materials and from internal and external 
iraperfections detrimental to their performance. 

6~
1 Parts subject to fluorescent penetrant inspectivn sha11 conform to the 

~'ollowing standards. 
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6.1.1 Discontinuities transverse to grainflow~ such as pipes~ grinding checks~ and 
~ 	quench cracks~ shall be cause for rejection. 

6.1.2 Longitudinal indications of surface seams and forming laps parallel to 
~ 	grainflow are acceptable within the iollowing limits, provided the separation 

between indications is not less than 1~16 in. in all directions. 

6.1.2.1 Sides of Head: A maxirrnum of 3 surface indications per head is permitted 
~ 	and the len~th of each indication may be the ftii11 height of the suri'ace. 

No indication sha11 b reak over either ed~e to a depth greater than 1~32 in. 
or the equivalent of the basic thread hei~ht (see Table I)~ whichever 
is less. 

6.1.2.2 Top of Head and End of Stem: A maximum of 3 surface indications in each 
~ 	area is permitted provided the len~th or di~meter of any .individual 

indication does not exceed 1~32 in. or the equivalent of the basic thread 
hei~ht (see Table I), whichever is less. 

6.1.2.3 Shank or Stem: A maximum of 5 indications is permitted. The 1_eneth 
~ 	of any one indication may be the f1z7..1 length of the surface but the total 

length of all indications sha11 not exceed twice the length of the 
surface. No indication sha11 break into ~.fillet or over an edge. 

6.1.2.~+ Threads: Threads sha11 not reveal indications oF cracl~s~ ~eams~ pipes, or 
~ 	rolling laps as shown by Figures 3~ ~►~ and 5 except that indications o~' 

slight laps as shown by Fi~ures 6~ 7, and £3 will be permitted. 

7. I~EJECTTONS: Parts not conformin~ to this specification or to authorized 
modifications will be subject to rejection. 

FiSure lA 	 Figure 1H 	 Figure 1C 

. 

~ 
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