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AMS 7458B 
MATERIAL SPECIFICATIONS 	 ~pusd 6-30-60 
iOCItTV OF AUTOMOTIVE ENOINEER8, I~c. 	486 L~xinpton Av~. , N~w Vork 17, N.v. Rev ls~d 1-15-63 

STUDS, STEEL, LOI •J ALLOY HEAT RESISTANT 
Norm~lized and Tempered~ Roll Threaded 

l. ACHIV(7WLEDGMENT: A vendor shall mention this specification number and its revi- 
sion letter in all quotations and when aclmowledging purchase orders. 

2. APPLICATION: High quality studs used primarily up to 900 F(~+80 C). 

3. MATERTAL; Sha11 be AMS 630~+ steel unless otherwise specified on the drawing. 

~+. FABRICATION: 

~+.1 Blanks: Shall be machined sufficiently to remove surface defects and decarburi- 

za—t'ion except as permitted in 5.5. The smaller diameter or nut end of blanks 
~ for stepped studs may be reduced as necessary by extruding or machining or both 

but the larger diameter or stud end shall not be upset. Upsetting to produce a 
shoulder or shoulders between the threaded ends is permissible provided gra.in- 
flow in the stud end is not distorted. 

~+.l.l The metal removed from the bearing surface of the shoulder or shoulders sha11 

~ 	be as little as practicable to obtain clean~ smooth surfaces. 

~+.2 Heat Treatment: D'f~chined blanks, unless machined from heat treated stock, 
sha11, before finishing the shank and rolling the threads, be heat treated as 
follows: 

~+. 2.1 Heating Equi~tr~rrt :~rnace s may be any type ensuring uniform temperature 
throughout the parts beir~g heated and shall be equipped ~th, and operated 
by~ automatic temperature controllers. The heating medium or atmosphere shall 
cause neither surface hardening~ nor decarburization other than that per- 
mitted by 5•5• 

~+. 2.2 Normalizing: Blanks shall be heated uniformly to 1750 F +  25 (95~+. ~+ C+ 1 1+) ~ 

held at heat for 1- 1. 5  hr, and cooled in still air or in a cooling chamber 
of the f~zrnace. Elapsed ti.me between norma.tizing and tempering sha11 not be 
excessive. 

~+.2.3 Tempering: Normalized blanks shall be tempered by heating uniformly to the 
temperature necessary to produce the specified hardness but not lower than 

1100 F (59~+ ~) ~  holding at heat for 6 hr, and cooling in air. 

~+.3 Thread Rolling: Threads shall be formed on the heat treated and finished blanks 
by a sin~le rolling for each end. 

~ 

Cosyrlsht 1g63 er ~eOl~b ef Automoth~ [esin~~n. Ina 
	 ~rintN I~ 1!. f. A. 
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5. ~c~car, ~Qvz~r~ars • 

5.1 Threads: Screw Thread Stan~dards for F~ederal Services 1957 (National Bureau of 
Standards Handbook Fi28) shall be a pa.rt of this specificatian and sha11 be the 
basis for all screw thread requirements. Tolerances for pitch diameter of the 
stud end sha11 be as shown on the drawing. Tolerances for lead and thread form~ 
and for accuracy of the thread angle, of the stud end sha11 be in accordance with 
Class ~+ Fit screw threads in the above referenced Handbook H28; ar~y error in lead 
sha11 be in the same relative direction on the lead thread of the stud end as on 
the f1.i11 thread of the stud end (See F`ig. 10) . 

5.1.1 Flow lines at threada shall be continuous~ shall fo]1aw the ~eneral thread con- 
tour, and shall be of ~x~~~m density at root of thread (See ~ig. 2) . 

5.1.2 Root defects such as notches~ sliv~ers~ folds~ rou~hness~ or oxide scale are not 
~permissible (See Fig. 3). 

5.1.3 Multiple 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 ~igs. ~+ and 5). 

5.1.~+ A single lap is perniissible along the side of the thread belaw the pitch dia- 
~ter on the non-pressure side provided the lap does not originate less than 
20p 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 threa.d above the pitch diameter on either the. pressure or 
non-pressure side (one lap per thread) provided it extends toward the crest and 
genera.Lly parallel to the side (See Fig. 7). Basic thread height is defined as 
being equivalent to 0.650 times the pitch (See Table II). 

5•1•5 Crest craters, crest laps, or a crest lap in combination with a crest crater 
e.re permissible~ provided the imperfections do not extend deeper than 20~0 of 
the basic thread height (See Table II) as measured from the thread crest when 
the thread ma3or dia~ter is at minirmxm size (See F3.g. 8) . The ma~jor diameter 
of the thread sha11 be measured prior to sectioning. As the ma,jor dia~roeter of 
the thread approaches ~xi*rn~m size~ values for crest crater or crest lap im- 
perfections listed in Table II may be increased by 1~2 the difference between 
the minimum major dia~neter and the actual major diameter as measured on the 
part. 

5.1.6 Slight deviations from thread contour are pex~nissible at the crest of the 
thread within the ma3or dia,meter limits as shown in Fig. 9 and at the incom- 
plete thread at each end of the threaded sections. 

5.1.7 The pitch diameter of all full threads on the stud end~ FYg. 10~ sha11 not 
taper more than 0.0005 in. per in. and~ if tapered, the sma].ler diameter shall 
be at the entering end of the stud. Taper variations sha11 fall within pitch 
diameter tolerances specified on the drawing. 

~ 

~ 

5.1.8 The pitch diam~eter of the lead threads on the stud end sha11 originate from 
the stud pitch dia~eter and continue~ decreasing for a distance B specified in 
the fo]1a~rl.ng Table I and illustrated in Fig. l. 	

~ 
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~B~ Y 

Pitch 	 32 	2~+ 	20 	18 	16 	14 	13 	12 	11 	l0 	9 	8 

B, zncn, max o.09 0.13 0.15 0.17 0.19 o.2t o.23 0.25 0.27 0.30 0.33 0.38 

5.1.9 Circularity (out-of-roundness) of the pitch diameter of the stud end aha].1 nart 
exceed 0.0005 in. f1zL7. indicator reading. Circularity shall fall within pitch 
diameter tolerances specified on the dra.wing. 

5.1.10 The minimum lead thread length on the stud end is controlled by the number of 
threads that the stud will enter a lead thread ring gage or gage of equi- 
valerrt accuracy made to the maximum pitch diameter of the lead threads speci- 
fied on the drawing; the number of such threads sha].1 be not less than 1 nor 
more than 2. 	 ~ 

5.1.11 Studs without necks that are made in accordance with this specification will 
ha.ve a minimum tl.ill thread length shown on the dra.wing. A maximum full 
thread length will also be shown and this will include the imperfect threads 
due to the lead. Parts shall have a minimum thread run-out of 1 thread and 
a ma_xim~m o~ 3 threads. The run-out sha11 fa3r onto the ahank eliminating 
ar~y abrupt change in cross-sectional area. Bottom and sides of threads con- 
tained in run-out sha11 be filleted~ smooth, and devoid of abrupt tool stop 
marks~ and sha11 not be cut or mutilated in anyway by the threading opera.- 
tion~ unless so indicated on the drawing. 

5.1.12 The general 'break edge" note on drawir~s does not apply to the crest of the 
threa.d; sharp edges (without burrs and feather edges) at this location are 
permissible. Ar~y opera.tion to remove burrs from the thread should not break 
the edge more than appraxima.tely 0.003 in. radius. 

5.1.13 Parts having holes for locking devices are pezm3.tted to have slight ovaliza- 
tion of the hole a~d the countersink and sli~ht flattening of the cre st of 
the thread at the countersink~ provided the diameter of the hole is within 
specified tolerarices. 

5.1.1~+ Threads on the nut end and the lea.d threads on the stud end may be 0.0012 in. 
under the specified 13.mits before plating but shall conform to the gage re- 
quirements af`ter plating. 

5.1.15 All thread elements on the nut thread end shal.l be within specified limits 
starting at a length 2 times the pitch from the end, including chamfer, and 
exrending for the specified flill thread length. 

5.2 Structure: Parts shall have microstructure consisting primarily of finely di-. 

	

vided carbide and ferrite in a typical 4iidmanstatten pattern but presence of 	, 
terapered martensite, particularly in sma11 diameter parts, will not be cause for 
rejection. 

5•3 ~== Sha11 be uniform and as specified on the dra.wing but hardness of the 
threaded portion may be higher as a result of the thread rolling. 

5.~+ Surface Hardening: Parts shall haee no surface hariiening except as produced 
cluring rolling of threads. Determinations of surface hardening may be made by 
microscopic method or by a sensitive hardness testin,; instrument. 

5•5 Decarburization: Parts shall be free from decarburiza,tion except as fo7lows: 
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5 • 5 • 1 Decaxburization up to a depth of 0.002 in. will be permitted on ends and in 

holes for lockin~ devices. 

5•5• 2  The periphery of the shoulder of shouldered studs may be decarburized to a depth 
not exceeding that permitted by the material specification for material of the 
size used for the part. 

6. QUALIfiY: Parts sha11 be uniform in quality and condition~ clean~ sound, smooth~ 
and free from burrs and foreign materials and from internal and external imperfec- 
tions detri~ntal to their performance. 

6.1 Parts subject to magnetic particle inspection sha11 conform to the following 
standards: 

6.1.1 Discontinuities transverse to grainflow such as pipes, grinding checks, and 
quench cracks shall be cause for rejection. 

6.1.2 Lon~itudinal indications of seams~ fozznin~ laps, and nonmetallic inclusions 
parallel to grainflow are acceptable within the following limits~ provided the 
separa.tion between indications is not less than 1/16 in. in a11 directions. 

6.1.2.1 Sides of Shoulders: A maximum of 6 surface or subsurface indications is per- 
mitted and the length of each indication ma.y be the ftzl]_ height of the sur- 
face. 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 II), which- 
ever is less. 

6.1.2.2 Unthreaded Sections Other Than Sides of Shoulders: A maximu.m of 10 subsur- 
face and hairline indications is permi.tted. The length of any indication may 
be the f1~7.1 length of the surface but the total length of all indications 
shall not exceed twice the length of the surface. No indications sha11 brea.k 
into a fillet or over an edge. I~' parts have positionin~ shoulders within the 
tortal unthreaded section, these requirements apply to each such unthreaded 
section between thread and shoulder or between shoulders. 

6.1.2.3 Threads: There shall be no indications of cra,eks~ seams, pipes, or mlling 
laps iia threads as shown by Figs. 3~ ~+~ and 5 excegt that indications of 
slight laps as shown by Figs. 6, 7, and 8 will be pertn3.tted. 

6.2 Any method. of magnetic particle inspection may be used to determine conformance 
of the parts to the above requirements, but resolution of disputed re3ections 
shall be based upon the wet residual.~ black oxide suspension method using at~er- 
a.ges shawn in 6.2.1 and 6.2.2. 

6.2.1 Circular Magnetization: 800 - 1000 amp per sq in. of smaLlest contact area 
~ passed through the part longitudinally. 

6.2.2 Lor~itudinal N1~gnetization: Suffic3ent to produce 5000 amp-turns per inch of 
sha.nk diameter with the part placed in a standard solenoid of apprapriate size. 

~ 

7. ~JECTIONS: Pa.rts not conforming to this specification or to authorized m4difica- 
tians will be sub,ject to re3ection. 	

~ 
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ROOT • 
~ 
	

F'i~E 5 
ROLIaBD TS~'~11D 

-5- 

~ 
PD OF LEAD THREADS MAY 
VARY FROM A STRAIGHT LINE 
TO A CURVED ~INE 

4°t 30~ 

~ 
PD OF 
STUD 

-~-ti 

PD OF 	 ' 
LEAD 
THREADS 

B 
(SEE TABLE t ) 

FI GURE 1 ~ 	For Illustrative Purposes Only 
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~0~ ~RF~SSY~ SIDE 

RF)03' 
fi0T I~3 TAAI~ 
20;~ OF BRS~C 
sSD HLIGHl.' 

,BI,E 	(SEE TABLE Z ) 

r~~r,~ 6 
RdLLED ~READ 

F~~'~ 7 
~o~ ~E►~a 

~ 

~SAX~i;M P~S7BLE D~CT 24'~+ 
OF ~S~C ~EAD HE'IGHT ( SI~ ~'ABI,~ ~ ;# 

SEE ~t0'TL A 	 ~3E~ NOTE 

. ~. 	~ 
~ 	 ~ T0~ OA 

~•• ---~- -- 	° 	vPD — 	 - 	~ I+~:AR 
DYF+ 

'~B~,S~C ~ HE~GHT 

NOTE A: DF~`.~ 0~' DEt'E~m EQ,t?~5 2~ QF ~SIC T~~AA 
~xt~ PLIIS 1/2 z~, Dg'P'~~E t~d~' ~ ACTiJAL 
Ml~t'~ D~Al~'~ER AND ,~~[~l t~ D:[AME~R e 

P'~~7RE 8 
ROLLID ~ 	 ' 

, MAX MAJ OR DIA 

MIN MAJOR DIA 

~'It'~ 9 
ROR~LBD T~~ 

- PD• 

~ 

~~ 

. 
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