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MATERIAL SPECIFICATIONS

2000 Rissied £330-62 1, e
SOCIETY OF AUTOMOTIVE ENGINEERS, Ing. 485 Loxlngton Avo N Now York 17, N.Y. [Revlud )

BOLTS AND SCREWS, SI‘EEL LOW ALLOY HEAT RESIS.PANI‘
195,000 psi Tensile Strength- R -
Hardened apd Tempered Roll 'l'hrea.ded' NI S

T ¢ T [

1. ACKNOWLEDGMENT: A vendor sha.ll mentlon this speclficatlon nu:mber in a.ll quorta-
tions and when acknowledglng purchase orders. ' ‘ P

2. APPLICATION: Premium quality bol'bs a.nd screvs: havmg controlled Yoot radius of
0.15011 - 0.18042 p where p is the pitéh, for use vp £67900. F (4807 C) ‘in highly
stressed locations.

3. MATERIAL: | Shall be AMS 6304 steel.

L. FABRICATIQN:

4,1 Blanks: [Heads shall be formed by hot. or cold upse’tting, ma.chined he‘a’ds‘ will not-’

be permitted. CEE B Y iy

4.2 Heet Trestment: Headed blanks shall, before finishing the ‘shank-gnd.the‘bearing -

surface df the head and rolling the head to shank fillet radlus a.nd"bhe threads,
be heat tireated as follows: ,

4.2.1 Heating Equipment: Furnaces may be-sny type ensuring uniform temperature = -
througfgrt the parts being heated and shell be equipped’with, and opergted by,

automatic temperature controllers;’ The heating medium or stmosphere shall
cause neither surface hardening nor decarbunzatlon other than 1hat_ permitted

by 5.7,

4.2.2 Herdening: Blanks shall'be uniformly hea’ted to 1725 F + 25 (91|c 6 c o 1h),
held at] heat for 60 =(90 min., and quenched in oil. . VN

4.2.3 Tempering: Hardefed blanks shall be tempered by heating uniformly: to not lover

than 1000 F (538<C), holding at heat for 6 hr, and coollng in. a:.r. SRR

k.3 Oxide and| Decarburization Removel: The heat treated bla.nks, befo:’e'col‘d working,
shall havecthe body, 'thread por’blon, a.nd bearing surface of the head free.from
all surfaee—e net o1 d €8 &Py prior heat
treatment. The metal removed from the bearlng surface of the head shall be as
little as practicable to obtain a clean, smooth surface.

L. 4 Cold Working of Fillet Radius: After removel of oxide and decarburization.as in .

4.3, the head to shank fillet radius of parts shall be cold worked .sufficiemtly
to remove all visual evidence of grinding or tool marks and to producerthe:
fatigue strength specified in 5.5.3. Distortion due “bo cold working shall not
reise metal more than 0.001 in. above the contour at "A" or depress metal.more
than 0.001 in. below the contour at "B" as shown in Fig. 1; distorted a.reas
shall not extend beyond "C" as shown in Fig. 1. o

4,5 Thread Rolling: Threads shall be formed on the heat treated and finished
blanks by a single rolling process after removael of oxide as in 4.3.

Copyright 1962 by Society of Automotive Engineers. inc. o Printed in U. 8. A.


https://saenorm.com/api/?name=c6fa8ed225c95c7821f913d305c17182

AMS 7459

5. TECHNICAL REQUIREMENTS:

5.1 Flow Lines: Flow lines of upset heads shall conform to the general arrangement
shown in Figure 2A, 2B, or 2C. The intersection of the longitudinal axis of the
part and the approximate transverse axis of the flow lines shall be not less than
D/)-l- in. from the bearing surface for hexagonal, round, and square head parts and
not less than D/7 in. from the bearing surface for 12 point head parts where D is
the nominal diameter of the shank aftter heading.

5.1.1 Examination for Internal Defects: Visual examination of a longitudinal section
of a head and 1/l in. or more of the shank, after etching in approximately equal
volumes of hydrochloric acid (sp gr 1.19) and water at 160 - 180 F (71.1 - 82.2 C]
for 10 - 15 min., shell reveal no cracks, laps, or porosity.

5.2 Threads:

5.2.1 Flow lineg at threads shall be continuous, shall follow the @eneral thread con-

5.2.2

5.2.3

5. 2.)'1'

5.2.5

5.2.6

5.2.7

tour, and

Root defe
permitted

Multiple

Single 1laj

sible (Se

A single

shall be of maximum density at root of thread (See Fig.

rts such as notches, slivers, folds, roughness, or oxide
(See Fig. L).

| aps on the sides of threads are not permissible regerdle
2 Pigs. 5 and 6).

lap is permissible along the .side of the thread below the

meter on the non-pressure side provided the lap does not originate

20% of the basic thread height from'the root and extends toward the crest and
A single lap is permissible along

generally
the side
pressure
generally

parallel to the side (Sée Fig. 7).
b the thread above the pitch diameter on either the pres
kide (one lap per thread) provided it extends toward the
parallel to the. gide (See Fig. 8). Basic thread height

being equivalent to 0.650)times the pitch (See Table I).

Crest craters, crest.laps, or a crest lap in combination with a crest crater are

permissib
basic thn
thread ma,
the thres
thread ap]

Slight deviations from thread contour are permissible at the crest of the thread
within the major diameter limits as shown in Fig. 10 and at the incomplete thread

e, provided the imperfection does not extend deeper than

jor diameter is at minimum size (See Fig. 9). The major

at each end of the threaded section.

Parts having holes for locking devices are permitted to have slight ovalization
of the hole and the countersink and slight flasttening of the crest of the thread
at the countersink, provided the diameter of the hole is within specified toler-

ances.

bs on the sides of threads that extend toward the root are

pad height (See Table I) as measured from the thread crest when the

i shall be measured prior to sectioning. As the major dimmeter of the
mwwmmwwwﬁ imperfec-

tions listed in Table I may be increased by 1/2 the difference between the
minimm nsjor diameter and the actual major diameter as measured on the part.

B).

scale are not

ss of location.
not permis-

piteh dia-
less than

sure or non-
crest and
is defined as

20% of the

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

5.2,9 All thread elements shall be within specified limits starting at a length 2
times the pitch from the end, including chamfer, and extending for the speci-~
fled full thread length.

5.2.,10 TUnless otherwise specified, threads may be 0.0012 in. under the specified
limits before plating but shall conform to the gage requirements after plating.

5.3 Stralghtness, Concentricity, end Squareness- For purposes of these inspections,

5.3.1 Straightness of Shank and Threads: Shank and threads shall be|straight within
the 1imits specified on the drawing for the total length- (L) of the part under
the h¢ad (See Fig. 11). Visibly ebrupt changes in digmeter or|shape of the
shank |and threads which might cause stress concentrations are mot permissible.

5.3.2 Concentricity of Thread Pitch Diameter: The eoncentricity of thread pitch
diameter in relation to shank diameter shall.be within the 1limjts specified 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 Fig. 12). |For parts having
8 s length less than 1.5 times the“nominal part diameter, the concentricity
of the shank diameter over its full length in relation to the thread pitch
diasmeter shall be within the limits specified on the drawing.

5.3.3 Concentricity of Head: The concentricity of the head in relatjon to the shank
diameter shall be within the'limits specified on the drawing for a distance of
not less than 1.5 times the nominal part diameter awey from the washer face
along|[the shank (See Fig.-13). For parts threaded to the head|and for parts
having shank length less than 1.5 times the nominal part diameter, concentricity
of head shsll be meagured in relation to thread pitch diameter|in lieu of shank
diameter.

5.3.4 Squar¢ness of Washer Face: The squareness of the washer face yith the shank
diameter shall be within the limits specified on the drawing for a distance of
not l%ss than 1.5 times the nominal part diameter away from th¢ washer face
along|the shank (See Fig. 13). For parts threaded to the headTand for parts

having & shank length less than 1.5 times the nominal part diameter, square-

ness of washer face shall be measured in relation to thread pitch diemeter in
lieu of shank diameter.

5.4 Structure: Parts shall have microstructure of tempered martensite. Structure of
the head to shank fillet area shall show evidence of cold work.

5.5 Properties: Parts shall conform to the requirements of 5.5.1.1 and 5.5.2 and
shall be capsble of meeting the requirements of 5.5.1.2, 5.5.3, 5.5.&, and 5.5.5.
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5.5.1 Tensile Strength:

5.5.1.1 Room Teqperature~ Finished parts shell have tensile strength not lower than
195,000 psi when aligned in fixtures so that at least 3 threads are exposed in
the gage section. Threaded menber of the gripping fixtures shall be of suffi-
cient size and strength to develop the full strength of the part without strip-
ping the thread. The diameter of the area on which stress is based shall be
the mean pitch dismeter of the thread or the shenk diameter, whichever is
smaller. If parts have an unthreaded shank shorter than the nominal diameter
of the part, tensile tests are not required and acceptebility shall be based on
the hardness test of 5.5.2.

5.5.1.2 At 900 F_ (h82 2 c) Parts heated to 900 F + 3 (482.2 C + 1.7), held at heat
for 30 mf : : : bed—e 251 L. 7) shall
have tenpile strength not lower than lh5,000 p51. Fixturing arid)larea on which
stress ip based shall be as in 5.5.1.1.

5.5.2 Hardness: | Shall be Rockwell C 42 - 46, or equivalent.

5.5.3 TFatigue Stprength: Parts tested in tension-tension fatigue at room [temperature
with strespes cycled between 10,000 and 100,000 psi shall have averpge life of
65,000 cycles with no part having life less than 45,000 cycles. Telsts need not
be run beypnd 130,000 cycles. The diameter of the area on which stiresses are
based shall be the basic minor (design form) diameter of the part. | Life of
parts which do not fail in less than 130,000.¢ycles shall be taken ms 130,000
cycles for| purposes of computing average life.

5.5.4 Stress-Rupture Test at 900 F (482.2 c)i" Parts, maintained at 900 H + 3
(482.2 C H1.7) while an axial stress) of 115,000 psi is applied continuously,
shall not fupture in less than 100lhours. Fixturing and area on which stress is
based shall be as in 5.5.1.1.

5.5.5 Stebility:| Parts, after being heated to 900 F + 15 (482.2 C + 8.3)|, held at
heat for 1p0 hr, and cooled to room temperature, shall have tensile strength not
lower than| 195,000 psi when tested as in 5.5.1.1.

5.6 Surface Hardpning: Parts shall have no surface hardening except as produced during
rolling of threads-asnd head to shank fillet radius. Determination of] surface
hardening may be/made by microscopic method or by a sensitive hardnegs testing
instrument.

5.6.1 This requirement prevents heat treating procedures such as uncontrolled atmoe
sphere for heating, bath heating medium, carbon restorastion, and other similar
processes.

5.7 Decarburization:

5.7.1 The bearing surface of the head, the fillet between head and shank, the shank,
and threads shall be free from decarburization.

5.7.2 Depth of decarburization on those surfaces of the head which are the original
surfaces of the bar shall be not greater than that permitted by the applicable
material specification, except as noted in 5.7.1.
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restricted.

STk

5.7.2, or 5.7.3 shall not exceed 0.002 inch.

6. QUALITY:

Parts shall be uniform in quality and condition, clean,

Depth of decarburization on the OD of the head of cylindricel head parts is not

Depth of decarburization at any point on any surface not covered in 5.7.1,

sound, smooth,

and free from burrs and foreign materials and from internal and externsl imperfec=-
tions detrimental to their performance.

6_.1 Parts subject to magnetic particle inspection shall conform to the following

standards:
6.1.1 Discontinuities angverse—to—graintlow—eue
guench eracks shall be cause for rejection.
6.1.2 Longitudinal indications of seams, forming laps, and nonmetelli
parallel to grainflow are accepteble within the following limif

separgtion between indications is not less than 1/16 4n. in all

6.1.2.1 §Sidels of Head:

A maximum of 6 surface or substirface indicet

perm
suri]
1/32

ever

601.2'2 TOP

Hitted and the length of each indication/msy be the full
ace,

is less.

of Head and End of Stem:

ti

s in each area is permitted provided the length or diame

divildual indication does not eXceed 1/32 in. or the equivale

th

6.1.2.3

height, whichever is.less.

or Stem: A meximim/of 10 subsurface and hairline surf

is

6.1.2.4

ermitted. The length of any indication msy be the full

h of the surface.
ads: Threads shall not revesl indications of cracks, se

ing Jeaps as shown by Figs. 4, 5, and 6 except that indic
as’shown by Figs. 7, 8, and 9 will be permitted.

ace but the total length of all indiecations shall not ex
No indication shall break into a fil]

checks, and

lc inclusions
s, provided the
| directions.
ilons per head is
ight of the

No indication shall bresk over either edge to a de?ih grester than
in. or the equivalent of the basic thread height (See T

ble I), which=

er of any in-
t of the basic

A maximum of 6 surface or subsirface indica-~

ength of the
eed twice the
let or over an

ice indications

, pipes, or
ons of slight

ke

6.2 Any method of megnetic particle inspection may be used to determine conformence
of the parts to the above requirements, but resolution of disputed rejections
shall be based upon the wet, residual, black oxide suspension method using am-

perages
6.2.1

Circular Magnetization:

shown in 6.2.1 and 6.2.2.

800 - 1000 amp per sq in. of smallest

passed through the part longitudinslly.

6.2.2

Longitudinal Magnetization:

Sufficient to produce 5000 amp-tu

contact area

s per inch of

shenk diameter with the part placed in a standard solenoid of appropriate size.
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7. REPORTS: Unless otherwise specified, the vendor of parts shall furnish with each
shipment three copies of report stating that the chemical composition of the parts
conforms to the requirements of the applicable material specification and showing
the results of tests to determine conformance to the hardness and room temperature
tensile strength requirements of this specification. This report shall ineclude the
purchase order number, specification number, contractor or other direct supplier of
material, part number, and quantity.

8. REJECTIONS: Parts not conforming to this specification or to authorized modifica-
tions will be subject to rejection.

- A
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__“\ .
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___\\\ .

\- r"

A TR \WAN

] —i__.—_
AN g
¢ —=
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Ngminal Bolt

Diameter C, max
Urder 0.3125 0.062
0.3125 and”0.375 0.094
0.|4375=0.625, incl 0.125
0.[750¢ - 1.000, incl 0.156
Ovler=1.000 6188

PERMISSIBLE DISTORTION FROM FILLET WORKING

Figure 1.



https://saenorm.com/api/?name=c6fa8ed225c95c7821f913d305c17182

AMS 74.59

oz amra

= a -

a

!

SeufT MOTF
Jo 8TxX® esapasuex]

14

M

ge sandtg

!

qurod sty
3% Seull eUOT3do



https://saenorm.com/api/?name=c6fa8ed225c95c7821f913d305c17182

AMS 7459 Ty

Figure 3
Flow Lines ~ Rolled Thread
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/AN

Figure k
Rolled Thread

[ TR

Figure 5
Rolled Thread
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ROOT

Figure 6
Rolled Thresad
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