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AERONAUTICAL
MATERIAL SPECIFICATIONS

AMS 7470D

issued J.1-5]
SOCIETY OF AUTOMOTIVE !NOINBBRS._Inc. 485 Lexington Ave., New York 17, N.Y. Revised 1_15_60
BOLTS AND SCREWS, STEEL, CORROSION RESISTANT
Heat Treated, Rcll Threaded
1. ACKNOWLEDGMENT: A vendor shall mention this specification number and its
revision letter in all quotations and when acknowledging purchase orders.
2, APPLICATION: Bolts and screws made primarily from AMS 5616 steel for use up
to 900 [F.
3. MATERIAL: Shall be AMS 5616 unless otherwise specified on the drpwing.
L4, FABRICATION:

4,1 Blanks|:

l"ll.l

h,2 Heat T

The

partls shall be as little as practicable torobtain a clean, smo

Heads shall be formed by hot upsetting, cold upsetting,

metal removed from the bearing surfacelof the head of upse

reatment: Headed and machined blanks shall, before finish

h,2.1

h,2.2

4.2.3

4.3 Thread Rolling:

shank
hest ¥

Heat

end the bearing surface of the head and rolling the thread
regted as follovs:

ing Equipment: Furnaces may be any type ensuring uniform

thrg

by,
shal]

Har&enigg:

held
the
by p
shall

ughout the parts being.heated and shall be equipped with,
automatic temperature controllers. The heating medium or
1 cause no surface hardening other than that permitted by

Blanks jof AMS 5616 shall be uniformly heated to 17
at heat for.\15 - 20 min., and quenched in oil. For other
temperatuye; time, and quenching medium shall be as agreed
urchaser and vendor. FElapsed time between hardening and t
1 besas short as practicable.

exring: Hardened blanks shall be tempered by heating unifo

Tenmp

or machining.

L-head
bth surface.

ing the
5, be

Lemperature
bnd operated
ptmosphere
5.6,

50 F 1 10,
steels,
upon

brpe ring

rmly to the

temperature necessary to produce the specified hardness, holding at heat

for

not less than 1 hr, and cooling.

Threads shall be formed on the heat treated and

blanks by a single rolling.

h.h Cleaning:

finished

Parts, after finishing, shall be degreased and then immersed
for not less than 20 min. in a solution of 1 volume of nitric acid
(sp gr 1.42) and 9 volumes of water at room temperature.

Copvright 1960 by Soclety of Automotive Enginesrs, inc.

Printed In U. 8. A.
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5. TECHNICAL REQUIREMENTS:

5.1 Flow Lines: Flow lines of upset heads shall conform to the general arrangement
shown in Figure 1A, 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/L in. from the bearing surface for hexagonal, round, and
square head bolts and serews and not less than D/7 in. from the bearlng surface
for 12 point head bolts and screws where D is the nominal diameter of the
shank after heading.

5.1.1 Examination for Internal Defects: Visual examination of a longitudinal
section of head and l/h in. or more of the shank after etchlng in
approxim ) Q :
at 160 =

180 F for 10 = 15 min. shall reveal no cracks, laps, or pur051ty.
5.2 Threads:

5¢2.1 TFlow lings at threads shall be continuous, shall follow the general thread
contour,|and shall be of maximum density at root of thread (see Figure 2).

5.2.2 Root defgets such as notches, slivers, folds, roughness, or oxide sgcale

¢ are not permitted (see Figure 3).

2.3 Multiple[laps on the sides of threads are not permissible regardless of

¢ location} Single laps on the sides of threads that extend toward the
root are|not permissible (see Figures L4 .and 5).

5.2.4 A single|lap is permissible along the'side of the thread below the pitch
diameter|on the non-pressure side provided the lap does not origingte
closer than 20% of the basic thread height from the root and extends
toward the crest and generally.parallel to the side (see Figure 6)J 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 towand the crest and generally parallel to the
side (se¢ Figure 7). ‘Basic thread height is defined as being equiyalent
to 0.650|times the pitch (see Table I).

2.5 Crest crgters, erest laps, or a crest lap in combination with a crgst

¢ crater arYe permissible, provided the imperfection does not extend deeper
than 20%|of \the ba51c threaa helght (see Table I) as measured from [the
thread cre he read-majordia 8 :
Figure 8). The major dlameter of the threaa shall be measured prior
to sectioning. As the major diameter of the thread approaches maximum
size, values for crest crater or crest lap imperfections listed in
Teble I may be increased by 1/2 the difference 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 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 of the hole
is within specified tolerances.
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5.2.8 Parts shall have a minimum thread run-out of one thread and a maximum
of two threads, The run-out shall fair onto the shank eliminating any
sbrupt change in cross sectional area. Bottom and sides of threads
contained in run-out shall be filleted, smooth, and devoid of abrupt

tool stop marks.

5
for the specified full thread length.

2.9 All thread elements shall be within specified limits starting at a
¢~ length 2 times the pitch from the end, including chemfer, and extending

5.3 Straightness, Concentricity, and Squereness: For purposes of these inspections,

shenk and threads shall be included but shall be considered as

separate elements

of thebtoits

5.3.1 Stiraightness of Shenk and Threads: Shank and threads shall 1
wilkhin the limits specified on the drawing for the tobal® leng
bolt under the head (see Figure 10). Visibly sbrupt changes
oy shape of the shenk and threads which might cause.'stress c
are not permissible.

5.3.2 Cdncentricity of Thread Pitch Diameter: Theé “concentricity o
dilameter in relation to shank diesmeter shall be within the 1
or] the drawing for a distance of not less than 1.5 times the
dilemeter away from the last full thread-along the shank (see
balts having a shank length less than™l.5 times the nominal |
cqneentricity of the shank diameter over its full length in

e straight
rth (L) of the
in diemeter
bncentrations

" thread pitch
fmits specified
nominal bolt
Figure 11). For
polt diemeter, the
relation to the

tHread pitch diameter shall be-within the limits specified op the drawing.

5.3.3 Cdncentricity of Head: The*edncentricity of the head in relp

sHank aiemeter shall be within the limits specified on the 4
dilstance of not less than 1.5 times the nominal bolt diamete
tHe washer face along the shank (see Figure 12). For bolts

tHe head and for bolts having shank length less than 1.5 time
nqminal bolt diameter, concentricity of head shall be measurp

tq thread pitch-diameter in lieu of shank diesmeter.

5.3.4 Sduareness-of Washer Face: The squareness of the washer facp
sHank diameter shall be within the limits specified on the dj
distarce" of not less than 1.5 times the nominal bolt diamete]

threaded to the

th

e~washer face along the shank (see Figure 12). For bolts

a o ale,

aB=ka enetn agsn e

thread pitch diameter in lieu of shank diameter.

with the
awing for a
away from

the nominal

bolt diameter, squareness of washer face shall be measured in relation to

5.4 Structure: Parts shall have microstructure of tempered martensite.

5.5 Hardness: Hardness shall be uniform and as specified on the drawing but
hardness of the threaded portion mey be higher as & result of the thread

rolling.

5.6 Surface Hardening: Parts shall have no surface hardening except as produced
during rolling of threads. Determinations of surface herdening msy be made
by microscopic method or by a sensitive hardness testing instrument.
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QUALITY:

Parts shall be uniform in quality and condition, clean, sound,

smooth, and free from burrs and foreign materials and from internal and
external imperfections detrimental to their performance.

6.1 Parts subject to magnetic particle inspection shall 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
¢
1
¢

6.1.

6.1.

6.1.

6.1.

6.2

6.2.1 Circular Magnetization:

6.2.2

7.

.2

Longitudinal indications of seams, forming laps, end nonmetallic inclusions

parallel to grainflow are acceptable within the following limits, provided

the sepaIation between indications is not less than 1/16 in. in all
directio

2.1 Sides

S

pf Head: A maximum of 4 surface or subsurface indications

head 1p permitted and the length of each indication may bHe the Ty

helght

to a d¢pth greater than 1/32 in. or the equivalent qfi*the basic %

height

2.2 Top of

of the surface. No indication shall break overfeither edg
(see Tsble I), whichever is less.

Head and End of Stem: A meximum of 6 surface or subsurfac

indica
of any
of the

2.3 Shank

tions in each ares is permitted provided the length or diam
individuel indication does not exceed 1/32 in. or the equi
basic thread helght, whichever is less.

br Stem: A maximum of 10 subsurface and hairline surface

indicaf
length
exceed

a fillet or over an edge.

2.4

or roll
of slig

Any method
of the pari

Threads:

per
11

nread

=)

eter
valent

tions 1s permitted.
of the surface but the tobal length of all indications sh
twice the length of thé surface. No indication shall bre

5:  Threads shallinot reveal indications of cracks, seams,
|ing laps as shown by Figures 3, 4, and 5 except that indic)

'ht laps as shovm by Figures 6, 7, and 8 will be permitted.

of megmetic particle inspection may be used to determine c

shall be b
anmpersges

Fsed upon the wet, residual, black oxide suspension method

Ls to the above requirements, but resolution of disputed re

Hovn in 6.2.1 and 6.2.2.

The length of any indication mey be th

full
1 not
into

pipes,
ations

onformance
ljections
lWsing

through the part longitudinally.

Longitudinal Magnetization:

Sufficient to produce 5000 amp-turms p

800 -~ 1000 amp per sq in. of contact area passed

er inch

of shank diameter with the part placed in a standard solenoid of appropriate

size.

REJECTIONS:

Parts not conforming to this specification or to authorized
modifications will be subject to rejection.
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Transverse axis of

flow lines
Optional lines at

/ : this point

- Jr22) } ]

L 18

| D

4 4 , 7

Figure 1A Figure 1B Figure 1C

FIGURE 2
FLOV LINES
HOLLED THRRAD

¥OT PERAIISSIBIR

PICURE 3
ROLLED THREAD

= NOT PERMISSIBIE  ~ 7

e

—r S—— . vu..jn 2 ]

ROOT

@ FIiGURE 5
ROLLED THREAD
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/ ROOT ] _ ROOH!
/ 20% OF BASIC
TED BEICET
TRMISSIRLE (SEE TABIE I
e FIGURE 7
¢ FICHRE 6 X
ROLIED TRREAD ROLLED THREAD
MAX T3 PERMISSIBIE DEFECT _20%
OF RASTC THREAD HEIGHT (SEE TABIE I}
;""‘ SEE NOTE A ¢ SHE HOTE §
= Y S5 } V Lo N
\\ ) ? % ?ﬁi T 1 o010
R At v H m»wc‘»w-% : 5 WACOR.
4 \ J \ % ,f \/DI}L
LR
REOT \"‘gj
==BASIC THD HEIGHET :S‘EBLE
WOTE A: DEETH [OF DSFECT TQUALS 2C% OF BASIC THREAD
EZICKT PLUS 1/2 THT DIFFERENCE OF THE ACTUAL M\
MAJ@ Y ‘ "YT q ¥ ‘WA .g-w\
¢  PIGURE 8 _ _MST_ £D- -

ROLLED THREAD \// \/
ROGT

‘ LMAX MAJOR DIA

| MIN MAJOR DA

FICURE 9
ROLYLED THREAD
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