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SAE AS7452 

2 o REFERENCES: 

2 J  App l l cab le  Documents: 

The f o l l o w l n g  pub l i ca t i ons  form a p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  the  e x t e n t  
s p e c i f l e d  h e r e h  The l a t e s t  Issue o f  SAE p u b l l c a t l o n s  s h a l l  apply .  The 
a p p l i c a b l e  Issue o f  o t h e r  documents s h a l l  be the  issue i n  e f f e c t  on the  date 
o f  the  purchase o rde r .  

2 J  ,1 SAE P u b l l c a t l o n s :  A v a i l a b l e  from SAE, 400 Commonwealth Dr ive ,  Warrendale, 
PA 15096-0001 

2.1 * 1  * 1  Aerospace M a t e r i a l  S p e c i f i c a t i o n s :  

AMS 2640 Magnetlc P a r t l c l e  Inspec t l on  
AMS 2750 Pyrometry 
AMS 6322 Stee l  Bars and Forglngs, 0.50Cr-0.55Ni-0.25Mo (0.38-0.430 

(SAE 8740) 
AMS 6327 Stee l  Bars and Forglngs, 0.50Cr-O155Ni-0.25Mo (0.38-0.430 

(SAE 8740), Heat Treated, 125000 p s i  Tens i l e  S t rength  

2 I 1 I 1 o 2 Aerospace Standards : 

AS1132 Design Parameters for  Bolts and Screws, Ex terna l  Wrenching, 

AS3062 Bolts, Screws, and Studs, Screw Thread Requirements 
AS3063 Bolts, Screws, and Studs, Geometric Cont ro l  Requirements 

2.1.2 U . S ,  Government Pub l i ca t i ons :  A v a i l a b l e  from Standard i za t i on  Documents 

U n i f i e d  Thread I n c h  Ser ies 

Order Desk, B u l l d i n g  4D, 700 Robbins Avenue, Ph i l ade lph ia ,  PA 19111-5094. 

2 1 #2 .1  M I  1 i t a r y  S p e c i f i  ca t i on :  

MIL-S-8879 Screw Threads, Control l e d  Radius Root With Increased Minor 
Diameter; General S p e c i f i c a t i o n  For 

2,1,2,2 Ml l l tary  Standards: 

MIL-STD-105 
MIL-STD-1312 Fasteners,  Test Methods 
MIL-STD-2073-1 DOD M a t e r i e l ,  Procedures for  Development and Appl i c a t i o n  

Sampl i n g  Procedures and Tables fo r  I n s p e c t i o n  by A t t r i b u t e s  

o f  Packagi ng Requirements 

2 ,1 *3  ASTM Pub l l ca t l ons :  A v a i l a b l e  from ASTM, 1916 Race S t r e e t ,  Ph i l ade lph ia ,  PA 
19103-1 187. 

ASTM E 8 Tension Tes t ing  o f  M e t a l l i c  M a t e r i a l s  

2 J  , 4  A N S I  P u b l i c a t i o n :  A v a i l a b l e  from American Nat iona l  Standards I n s t i t u t e ,  
1430 Broadway, New York, NY 10018. 

ANSI/ASME 846.1 Surface Texture (Surface Roughness, Waviness, and Lay) 
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2.2 

2.3 

3. 

3.1 

3.2 

Def i n i  t ions  : 

PRODUCTION INSPECTION LOT: Sha l l  be a l l  f i n i s h e d  p a r t s  o f  the  same p a r t  
number, made from a s i n g l e  heat  o f  a l l o y ,  heat  t r e a t e d  a t  t he  same t ime t o  the 
same s p e c i f i e d  cond i t i on ,  produced as one cont inuous run ,  and submit ted for  
vendor 's i nspec t i on  a t  the  same t ime.  

Uni t Symbol s : 

A - ampere 

O F  - degree Fahrenhei t  
h - hour 
i n  - Inch  
i n 2  - square i n c h  
min - minute o f  t ime 
% 
l b f  - pounds f o r c e  
p s i  
sp g r  - s p e c i f i c  g r a v i t y  

0 - degree, angle 

- percent  (1% = 1/100) 

- pounds f o r c e  per  square i n c h  

TECHNICAL REQUIREMENTS: 

M a t e r i a l  : 

S h a l l  be AMS 6322, or AMS 6327 s t e e l ,  un less o therw ise  s p e c i f i e d  on the  p a r t  
drawing 

Des i gn : 

F in ished (complete ly  manufactured) p a r t s  s h a l l  conform t o  the  f o l l o w i n g  
requirements:  

3.2.1 Dimensions: The dimensions o f  f i n i s h e d  p a r t s ,  a f t e r  a l l  process ing,  
i n c l u d i n g  p l a t i n g ,  s h a l l  conform t o  the  p a r t  drawing. Dimensions apply  
a f t e r  p l a t i n g  b u t  be fore  coa t ing  w i t h  d r y  f i l m  l u b r i c a n t s .  

3.2.2 Sur face Texture:  Surface t e x t u r e  o f  f i n i s h e d  p a r t s ,  p r i o r  t o  p l a t i n g  or 
coat ing ,  s h a l l  conform t o  the  requirements as s p e c i f i e d  on the  p a r t  drawing, 
determined i n  accordance w i t h  ANSI/ASME B 4 6 . 1 .  

3.2.3 Threads: Screw th read UN3 p r o f i l e  and dimensions s h a l l  
w i t h  MIL-S-8879, un less o therw ise  s p e c i f i e d  on the  p a r t  

3.2.3.1 Incomplete Threads: Incomplete threads are permiss ib  
end and the  j u n c t u r e  o f  the  unthreaded p o r t i o n  o f  the  
the head as s p e c i f i e d  i n  AS3062. 

3.2.3.2 Chamfer: The e n t e r i n g  end o f  the  th read s h a l l  be cha 
on the  p a r t  drawing. 

be i n  accordance 
drawing . 
e a t  the  chamfered 
shank or ad jacent  t o  

f e r e d  as s p e c i f i e d  

3.2.4 Geometric Tolerances: P a r t  f ea tu res  s h a l l  be w i t h i n  the  geometr ic 
t o1  erances spec i f  i ed on the  p a r t  drawing and where appl  i cab1 e, c o n t r o l  1 ed 
i n  accordance wi th  AS3063. 

- 3 -  

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
74

52

https://saenorm.com/api/?name=2d080824308dd90437dfe114adc447ac


SAE AS*7452  91 W 7943725 0000b35 T 

SA€ AS7452 

3Q3 F a b r i c a t i o n :  

3 , 3 J  Blanks: Heads s h a l l  be formed by h o t  or c o l d  f o r g i n g  or machining. 
Lighten1 ng ho l  e s  may be produced by any su i  tab1 e method. Wrenching recesses 
may be fo rged  or machined. Flash or c h i p  c learance i n  machined recesses 
s h a l l  not cause recess dimensions to  exceed the  spec i f i ed  l i m i t s .  

3 . 3 . 2  Heat Treatment: Headed and machined blanks, unless machined from heat 
t r e a t e d  stock,  s h a l l ,  before f i n i s h i n g  the shank and the  bear ing  sur face o f  
t h e  head, c o l d  working the  head-to-shank f i l l e t  r a d i u s  when s p e c i f i e d ,  and 
r o l l i n g  the  threads, be heat t r e a t e d  as follows: 

3.3.2.1 Heat ing Equipment: Furnaces may be any type ensur ing u n i f o r m  temperature 
throughout the p a r t s  be ing heated and s h a l l  be equipped w i t h ,  and operated 
by, automati c temperature c o n t r o l  l e r s  and da ta  recorders conforming t o  AMS 
2750Q The hea t lng  medium or atmosphere s h a l l  cause no sur face hardening 
by c a r b u r i z i n g  or n i t r i d i n g  nor d e c a r b u r i z a t i o n  o t h e r  than t h a t  p e r m i t t e d  
by 3 . 7 ' 2 . 2  and 3 . 7 . 2 . 3 .  

3 Q 3 Q 2 Q 2  Hardenlng: Blanks o f  AMS 6322 s h a l l  be Uniformly heated to  a temperature 
w i t h i n  the  range 1500 to  155OoF, h e l d  a t  heat for  n o t  l e s s  than 15 min, 
and quenched i n  01 1 For o t h e r  s t e e l s ,  when s p e c i f i e d ,  t he  temperature 
s h a l l  be as agreed by purchaser and vendor. 

3 . 3 Q 2 Q 3  Temperlng: Hardened blanks s h a l l  be tempered by h e a t i n g  u n i f o r m l y  to  a 
temperature necessary to  produce the  s p e c i f l e d  hardness and 
m i c r o s t r u c t u r e ,  h o l d i n g  a t  heat for  n o t  l e s s  than 1 h, and coo l i ng .  

Oxide and Decarbu r i za t i on  Removal : Surface ox lde,  ox ide  pene t ra t i on ,  and 
deca rbu r l za t l on  except as p e r m i t t e d  i n  3.7.2.3, r e s u l t i n g  from p r i o r  heat 
t reatment,  s h a l l  be removed from the  f u l l  body dlameter and bear ing  sur face 
o f  the  head o f  the heat t r e a t e d  blanks p r l o r  t o  c o l d  working the  under head 
f l l l e t  r a d i u s  when s p e c i f l e d  and r o l l i n g  the  threads. The ox ide  removal 
process s h a l l  produce no i n t e r g r a n u l a r  a t t a c k  or c o r r o s i o n  of  the  blanks. 
The meta l  removed from the bear ing sur face of  the  head and the  f u l l  body 
diameter o f  the  shank s h a l l  be as l i t t l e  as p r a c t i c a b l e  t o  o b t a i n  a c lean, 
smooth sur face and, i n  no case, s h a l l  be so g r e a t  as t o  produce more c u t t i n g  
o f  flow l i n e s  l n  the head-to-shank j u n c t i o n  o f  fo rged  headed p a r t s  than 
shown i n  F igu re  1B. 

Cold Working of  F i l l e t  Radius: A f t e r  removal o f  ox ide  and d e c a r b u r i z a t i o n  
as I n  3 . 3 . 3 ,  the head-to-shank f i l l e t  r a d i u s  of  headed p a r t s  hav ing the 
r a d i u s  complete throughout the  c i rcumference o f  t h e  p a r t ,  when s p e c i f i e d ,  
s h a l l  be c o l d  worked s u f f i c i e n t l y  t o  remove a l l  v i s u a l  evidence of  g r i n d i n g  
or tool marks. Distortion due t o  c o l d  working s h a l l  conform to  F igu re  2, 
unless otherwise s p e c i f i e d  on the p a r t  drawing. I t  s h a l l  n o t  r a i s e  metal 
more than 0 . 0 0 2  i n  above the  contour a t  "A"  or depress metal more than 0.002 
i n  below the contour a t  llB1l as shown i n  F igu re  2;  d i s t o r t e d  areas s h a l l  n o t  
extend beyond llC" as shown i n  F igure 2 ,  I n  c o n f i g u r a t i o n s  hav ing an 
undercut assoc iated w i t h  the  f i l l e t  r a d i u s ,  the c o l d  working w i l l  be 
r e q u i r e d  o n l y  fo r  90" o f  f i l l e t  arc ,  s t a r t i n g  a t  t he  p o i n t  o f  tangency of  
the f i l l e t  r a d i u s  and the bear ing  surface o f  the head. For shouldered 
b o l t s ,  having an unthreaded shank diameter l a r g e r  than the th read  major 
diameter and hav ing an undercut associated w i t h  a f i l l e t  between the  
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3.3.4 ( Con t i nued 1 : 

threaded shank and the  shoulder o f  the  unthreaded shank, the  c o l d  working 
w i l l  be r e q u i r e d  only for  90" o f  f i l l e t  a rc ,  s t a r t i n g  a t  the  p o i n t  o f  
tangency o f  the  f i l l e t  rad ius  and the  shouldered surface o f  the  unthreaded 
shank. For p a r t s  w i t h  compound f i l l e t  r a d i i  between head and shank, c o l d  
work only the  r a d i u s  t h a t  blends wi th  the  head. 

3.3.5 Thread R o l l i n g :  Threads s h a l l  be formed on the  heat  t r e a t e d  and f i n i s h e d  
b lanks by a s i n g l e  r o l l i n g  process a f t e r  removal o f  ox ide  and 
deca rbu r i za t i on  as i n  3.3.3. 

3.4 

3.5 

3.6 

Product Marking: 

Each p a r t  s h a l l  be i d e n t i f i c a t i o n  marked as s p e c i f i e d  by the  p a r t  drawing. 
The markings may be formed by f o r g i n g  or stamping, r a i s e d  or depressed n o t  
more than 0.010 i n  maximum, with rounded root  form on depressed charac ters .  

P1 a t i  ng: 

Where requ i red ,  sur faces s h a l l  be p l a t e d  as s p e c i f i e d  by the  p a r t  drawing, 

Mechanical P roper t i es :  

Par ts  s h a l l  conform t o  the  requirements o f  3.6.1 and 3.6.2. Threaded members 
o f  g r i p p i n g  f i x t u r e s  for  t e n s i l e  t e s t  s h a l l  be o f  s u f f i c i e n t  s i z e  and s t reng th  
t a  develop the  f u l l  s t reng th  o f  the  p a r t  w i t h o u t  s t r i p p i n g  the  thread.  The 
loaded p o r t i o n  o f  the  shank s h a l l  have a minimum o f  th ree  f u l l  th read tu rns  
from the  th read runout exposed between the  l oad ing  f i x t u r e s  d u r i n g  the  t e n s i l e  
t e s t .  F in ished p a r t s  s h a l l  be t e s t e d  I n  accordance w i t h  the  f o l l o w i n g  
appl i cab1 e t e s t  methods : 

a. Hardness: MIL-STD-1312-6 
b. Room Temperature U1 t ima te  Tensi l e  St rength:  MIL-STD-1312-8 

3.6.1 U1 t ima te  Tensi l e  S t rength  a t  Room Temperature: 

3.6.1.1 F in ished Par ts :  Par ts  hav ing hardness n o t  lower than 26 HRC s h a l l  have an 
u l t i m a t e  t e n s i l e  l oad  not lower than t h a t  s p e c i f i e d  i n  Table 3 and s h a l l  
be t e s t e d  t o  f a i l u r e ,  f i r s t  measuring and reco rd ing  the  maximum t e n s i l e  
load achieved. I f  the  s i z e  or shape o f  the  p a r t  i s  such t h a t  f a i l u r e  
would occur  ou ts ide  the  threaded sec t i on  b u t  t he  p a r t  can be t e s t e d  
s a t i s f a c t o r i l y ,  such as p a r t s  hav ing a shank diameter equal t o  or l ess  
than the  th read root dlameter or hav ing an undercut ,  p a r t s  s h a l l  conform 
t o  o n l y  the  t e n s i l e  requirements o f  3,6.1.2; fo r  such p a r t s ,  t he  diameter 
o f  t h e  area on which s t ress  i s  based s h a l l  be the  ac tua l  measured minimum 
diameter o f  the p a r t .  Tension fas teners  w i t h  e i t h e r  standard double 
hexagon or hexagon type heads hav ing a minimum metal  c o n d i t i o n  i n  the head 
equal t o  the  des ign parameters spec i f ied  in AS1132 s h a l l  n o t  f r a c t u r e  i n  
the  head-to-shank f i l l e t  rad ius  except when t h i s  rad ius  i s  assoc iated w i t h  
an undercut or w i t h  a shank diameter l e s s  than the  minimuin p i t c h  diameter 
o f  the  thread.  
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3,601 e 2  Machined Test Specimens: I f  the  s i z e  or shape o f  the  p a r t  i s  such t h a t  a 
t e n s i l e  t e s t  cannot be made on the  p a r t ,  t e n s i l e  t e s t s  s h a l l  be conducted 
i n  accordance w i t h  ASTM E 8 on specimens prepared as i n  4.4, Such 
specimens s h a l l  meet t he  requirements i n  Table 1 :  

TABLE 1 - Tens i le  Proper t ies  o f  Test  Specimens 

Minimum Hardness , U l t i m a t e  Elongat ion Reduction 
o f  Spec i f ied  Range Tens i le  Strength i n  2 i n  o r  40 o f  Area 

HRC p s i ,  minimum %, minimum %, minimum 

26 125 O00 15 52 
32 145 O00 13 50 
36 165 O00 12 47 
40 185 O00 10 . 43 

3.6.1.2.1 When pe rm i t ted  by purchaser, hardness t e s t s  on the  end o f  p a r t s  may be 
s u b s t i t u t e d  fo r  t e n s i  l e  t e s t s  of  machined specimens. 

3.6.2 Hardness: Sha l l  be uniform w i t h i n  the  range 26 t o  32 HRC, un less o therw ise  
s p e c i f i e d  on the  p a r t  drawing, bu t  hardness o f  the  threaded s e c t i o n  and o f  
the  head-to-shank f i l l e t  area when c o l d  working of  t h i s  area i s  s p e c i f i e d ,  
may be h igher  as a r e s u l t  o f  the  c o l d  working opera t ions .  

3,7 Q u a l i t y :  

Par ts  s h a l l  be uniform i n  q u a l i t y  and cond i t i on ,  c lean, sound, smooth, and f ree 
Prom bur rs  and f o r e i g n  ma te r la l s ,  and from Imper fec t ions  de t r imen ta l  to t h e i r  
performance. 

3.7.1 Macroscopic Examinatlon: Par ts  or sec t ions  o f  p a r t s ,  as app l i cab le ,  s h a l l  be 
etched i n  a solut ion c o n s i s t i n g  o f  approx imate ly  50% h y d r o c h l o r i c  a c i d  
(sp g r  1 . 1 9 ) ,  50% water for  s u f f i c l e n t  t ime t o  revea l  flow l i n e s  b u t  n o t  
longer  than 15 min, and then examined a t  a m a g n i f i c a t i o n  of  approx imate ly  20X 
t o  determine conformance t o  the  requirements o f  3.7.1.1, 3.7.1.2, and 
3.7.1.3, except t h a t  examlnat ion for  th read imper fec t ions  as s p e c i f l e d  i n  
3.7.1 ,3 should be made by microscopic  examinat ion o f  specimens po l i shed  and 
etched as i n  3.7.2. 

3.7.1.1 Flow Lines:  

3.7.1.1.1 Head-to-Shank: I f  p a r t s  have fo rged heads, examinat ion o f  a l o n g i t u d i n a l  
section through the  p a r t  s h a l l  show flow l i n e s  i n  the  shank, 
head-to-shank f i l l e t ,  and bear ing  sur face which fol low the  contour  o f  the 
p a r t  as shown I n  F igure  l A ,  except t h a t  s l i g h t  c u t t i n g  o f  flow l i n e s  by 
the  ox ide  and deca rbu r i za t i on  removal process o f  3.3.3 i s  permiss ib le ,  as 
shown i n  F igure  18; excessive c u t t i n g  o f  flow l i n e s  i n  the  shank, 
head-to-shank f i l l e t ,  and bear ing  sur face,  as shown i n  F igure  l C ,  i s  n o t  
pe rm iss ib le  except when an undercut i s  assoc iated w i t h  the  f i l l e t  
rad ius ,  The head s t y l e  shown i n  F igures 1A through 1C i s  fo r  

o 

c 
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3.7.1.1.1 (Cont inued):  

i l l u s t r a t i v e  purposes o n l y  bu t  o t h e r  symmetrical head s t y l e s  s h a l l  
conform t o  the  requirements.  
spec ia l  heads, such as Dee- or Tee-shaped heads or t h i n n e r  than AS1132 
standard heads, s h a l l  be as agreed upon by purchaser and vendor. 

Flow l i n e s  i n  upset heads on p a r t s  hav ing  

3.7.1.1.2 Threads: Flow l i n e s  i n  threads s h a l l  be cont inuous, s h a l l  fol low the  
general  th read contour ,  and s h a l l  be o f  maximum d e n s i t y  a t  root  o f  thread 
(see F igure  3) .  

3.7.1.2 I n t e r n a l  Defects :  Examination o f  l o n g i t u d i n a l  sec t ions  o f  the  head and 
shank and o f  the  threads s h a l l  revea l  no cracks,  l aps ,  or p o r o s i t y  except 
laps  i n  threads as pe rm i t ted  i n  3.7.1.3.3 and 3.7.1.3.4. 
shank sec t i on  s h a l l  extend not l e s s  than D/2 from the  bear ing  sur face o f  
the  head and the  threaded sec t i on  s h a l l  extend n o t  l ess  than D l2  beyond the 
th read runout  where "D" i s  the  nomtnal d iameter o f  the  shank a f t e r  
heading. I f  the  two sec t ions  would over lap ,  t he  e n t i r e  l e n g t h  o f  the p a r t  
shaT1 be sect ioned and examined as a whole. 

The head and 

3.7.1.3 Threads: 

3.7.1.3.1 Root de fec ts  such as laps,  seams, notches, s l i v e r s ,  f o l d s ,  roughness, and 
ox ide  scale a re  not pe rm iss ib le  (see F igure  4). 

3.7.1.3.2 M u l t i p l e  l aps  on the  f l a n k s  o f  threads are  n o t  pe rm iss ib le  regard less  o f  
l o c a t i o n .  
root are n o t  pe rm iss ib le  (see F igures 5 and 6 ) .  

Sing le  laps  on the  f l a n k s  of  threads t h a t  extend toward the  

3.7.1.3.3 There s h a l l  be no laps  a long the  f l a n k  o f  the  th read below the  p i t c h  
diameter (see F igure  7). A s i n g l e  l a p  i s  pe rm iss ib le  a long the  f l a n k  o f  
the  th read above the  p i t c h  d iameter  on e i t h e r  the  pressure or nonpressure 
f l a n k  (one l a p  a t  any cross-sect ion through the  thread)  p rov ided i t  
extends toward the  c r e s t  and genera l l y  p a r a l l e l  to  the  f l a n k  (see 
F igure  7) .  

3.7.1.3.4 Cres t  c r a t e r s ,  c r e s t  laps ,  or a c r e s t  l a p  i n  combinat ion w i t h  a c r e s t  
c r a t e r  a re  pe rm iss ib le  prov ided t h a t  the  imper fec t ions  do n o t  extend 
deeper than 20% o f  the  bas ic  th read h e i g h t  (see Table 2)  as measured from 
the  th read c r e s t  when the  th read major  diameter i s  a t  minimum s i ze  (see 
F igure  8 ) .  The major diameter o f  the  th read s h a l l  be measured p r i o r  t o  
sec t i on ing .  As  the  major diameter o f  the  th read approaches maximum size, 
values for  depth o f  c r e s t  c r a t e r  and c r e s t  l a p  imper fec t ions  l i s t e d  i n  
Table 2 may be increased by one-hal f  o f  the  d i f f e r e n c e  between the  
minimum major d iameter  and the  ac tua l  major diameter as measured on the  
p a r t .  

3.7.2 Microscopic  Examination: Specimens c u t  from p a r t s  s h a l l  be po l i shed ,  etched 
i n  2% N i t a l ,  and examined a t  a magn i f i ca t ion  no t  lower than 1OOX t o  determine 
conformance t o  the  requirements o f  3.7.1.3, 3.7.2.1, and 3.7.2.2, 

3.7.2.1 M i c r o s t r u c t u r e :  Par ts  s h a l l  have m ic ros t ruc tu re  o f  tempered mar tens i te .  
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3.7.2.2 Surface Hardening: Par ts  s h a l l  have no change i n  hardness from core t o  
sur face except as produced du r ing  c o l d  work ing o f  the  head-to-shank f i l l e t  
rad ius ,  when spec i f i ed ,  and du r ing  r o l l i n g  of  threads.  
evldence o f  c a r b u r i z a t i o n ,  r e c a r b u r i z a t i o n ,  or n i t r i d i n g .  I n  case o f  . 
d i spu te  over  r e s u l t s  of  the  microscopic  examinat ion,  microhardness t e s t i n g  
i n  accordance w i t h  MIL-STD-1312-6 s h a l l  be used as a r e f e r e e  method; a 
V ickers  hardness read ing  w i t h i n  0.003 i n  of  an u n r o l l e d  sur face  which 
exceeds the  read ing  i n  the  core by more than 30 p o i n t s  s h a l l  be evidence o f  
nonconformance to  t h i  s. requirement.  

There s h a l l  be no 

3.7.2.3 Decarbur iza t ion :  

3.7.2.3.1 The bear ing  sur face o f  the  head, the  head-to-shank f i l l e t  r a d i u s ,  t he  
be f r e e  from decarbu r i za t i on .  shank, and the  threads s h a l l  

3.7.2.3.2 The depth of  deca rbu r i za t i on  
o r l g i n a l  sur faces of  the  bar  
the  a p p l i c a b l e  ma te r la l  spec 
the  p a r t .  

3.7.2.3.3 The depth o f  deca rbu r i za t i on  
p a r t s  i s  n o t  r e s t r i c t e d .  

3.7.2,3,4 The dei>th o f  deca rbu r i za t i on  

on those sur faces o f  the  head, which are  the  
s h a l l  be n o t  g rea te r  than t h a t  pe rm i t ted  by 

f i c a t i o n  for  the  s i z e  o f  s tock  used t o  make 

on the  OD o f  the  head o f  c y l i n d r i c a l  head 

a t  any p o i n t  on the  sur face  n o t  covered by 
3.7.2.3.1, 3.7.2.3.2, or 3.7.2.3.3 s h a l l  no t  exceed 0.002 i n .  

3.7.3 Magnetlc P a r t i c l e  Inspec t i on :  Par ts  s h a l l  be sub jec t  t o  magnetic p a r t i c l e  
Inspec t l on  I n  accordance w i t h  AMS 2640; any method may be used b u t  r e s o l u t i o n  
o f  d isputed  r e j e c t i o n s  s h a l l  be based upon wet, cont inuous, f l u o r e s c e n t  
suspension method us ing  amperages shown i n  3.7.3.3. 

3.7.3.1 

3.7.3.1.1 D i s c o n t i n u i t i e s  t ransverse to  g r a i n  flow ( i . e . ,  a t  an angle of  more than 
10" t o  the  a x i s  o f  the  shank), such as g r i n d i n g  checks and quench cracks.  

3.7.3.1.2 Long i tud lna l  i n d i c a t i o n s  ( i . e . ,  a t  an angle o f  10" or l e s s  t o  the  a x i s  o f  
the  shank) due to  Imper fec t ions  o t h e r  than seams, fo rming  laps,  and 
nonme t a l  1 I c i nc 1 us I ons . 

The f o l l o w i n g  cond i t i ons  s h a l l  be cause for  r e j e c t i o n  o f  p a r t s  inspected. 

3.7.3.2 The f o l l o w i n g  cond i t i ons  s h a l l  be considered acceptable on p a r t s  inspected.  

3.7.3.2.1 Par ts  hav ing l o n g i t u d i n a l  i n d i c a t i o n s  ( i . e . ,  a t  an angie o f  10" or l ess  
t o  the  a x i s  o f  the  shank) o f  seams, fo rming  laps ,  and nonmeta l l i c  
i n c l u s i o n s  p a r a l l e l  t o  the  g r a i n  flow t h a t  a re  w i t h i n  the  l i m i t s  
s p e c l f  i ed I n  3.7.3 . 2.2 through 3.7 3.2.5 p rov ided the  separa t ion  between 
i n d i c a t i o n s  i n  a l l  d i r e c t i o n s  i s  no t  l ess  than 0.062 i n .  

3.7.3.2.2 Sides o f  Head: There s h a l l  be no t  more than s i x  i n d i c a t i o n s  or 
subsurface i n d i c a t i o n s  per  head. The leng th  o f  each i n d i c a t i o n  may be 
the  f u l l  h e i g h t  o f  the  sur face,  bu t  no i n d i c a t i o n  s h a l l  break over  e i t h e r  
edge t o  a depth g rea te r  than 0.031 i n  or the  equ iva len t  o f  the  bas ic  
th read he igh t  (see Table 2),  whichever i s  l ess .  
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3.7.3.2.3 Shank or Stem: There s h a l l  be n o t  more than 10 subsurface and h a i r ! l n e  
sur face i n d i c a t i o n s .  The l e n g t h  o f  any i n d i c a t i o n  may be t h e  f u l l  l eng th  
of  the  sur face b u t  t he  t o t a l  l e n g t h  o f  a l l  i n d i c a t i o n s  s h a l l  n o t  exceed 
tw ice  the  l e n g t h  o f  the  surface. No i n d i c a t i o n  s h a l l  break i n t o  a f i l l e t  
or over  an edge. 

3.7.3.2.4 Threads: There s h a l l  be no i n d i c a t i o n s ,  except as p e r m i t t e d  i n  3.7.1.3. 

3.7.3.2.5 Top o f  Head and End o f  Stem: The number of  i n d i c a t i o n s  i s  n o t  
r e s t r i c t e d ,  b u t  t he  depth of any I n d i v i d u a l  I n d i c a t i o n  s h a l l  n o t  exceed 
0.010 i n ,  as shown by s e c t i o n i n g  r e p r e s e n t a t i v e  samples. No i n d i c a t i o n ,  
except those o f  3.7.3.2.2, s h a l l  break over  an edge. 

3.7.3.3 Procedures : 

3.7.3.3.1 C i r c u l a r  Magnet izat ion:  A c u r r e n t  of  800 to  1000 A pe r  
area passed through the  p a r t  long1 t u d l n a l  l y ,  

3.7.3.3.2 Long i tud lnn l  Magnet lzat lon:  S u f f i c i e n t  t o  produce 5000 
of  shank diameter w i th  the p a r t  p laced i n  a standard so 
approp r ia te  s i ze .  

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsi b i l  i ty  for Inspec t i on :  

i n 2  of  con tac t  

A-turns pe r  Inch  
enold of  

The vendor of  p a r t s  s h a l l  supply a l l  samples and s h a l l  be respons ib le  fo r  
per formlng a l l  r e q u i r e d  t e s t s .  Purchaser reserves t h e  r i g h t  t o  per form such 
con f i rma to ry  t e s t i n g  as deemed necessary t o  ensure t h a t  t he  p a r t s  conform to  
the  requirements of  t h i s  s p e c i f i c a t i o n .  

4.2 Acceptance Tests: 

Tests for  a l l  t e c h n i c a l  requirements a re  acceptance t e s t s  and s h a l l  be 
performed on each p roduc t i on  I n s p e c t i o n  l o t .  A summary o f  acceptance t e s t s  i s  
s p e c i f i e d  I n  Table 4. 

4.3 Acceptance Test Sampl i ng :  

4.3.1 Nondestruct ive Test - Visual  and Dimensional: A random sample w i l l  be 
se lec ted  from each p roduc t l on  I n s p e c t i o n  l o t ;  t he  s i z e  o f  t h e  sample t o  be as 
spec’ l f ied i n  Table 5. The c l a s s i f i c a t i o n  o f  de fec ts  for  p a r t s  s h a l l  be as 
s p e c i f i e d  i n  Table 6 ,  Defects n o t  c l a s s i f i e d  i n  Table 6 s h a l l  be c l a s s i f i e d  
as Minor B de fec ts ,  A l l  dimensional c h a r a c t e r i s t i c s  a re  considered d e f e c t i v e  
when o u t  o f  to le rance .  

4.3.2 Hardness T e s t  (See 3.6.2): A random sample s h a l l  be se lec ted  from each 
p roduc t i on  i n s p e c t i o n  lo t ;  the  s i z e  o f  the  sample s h a l l  be as s p e c i f i e d  I n  
Table 7, Column A. The sample u n i t s  may be se lec ted  from those t h a t  have 
been subjected to  and passed the v i s u a l  and dimensional  i nspec t i on ,  w i t h  
a d d i t i o n a l  u n i t s  se lected a t  random from t h e  p r o d u c t i o n  i n s p e c t i o n  l o t  as 
necessary. 

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
74

52

https://saenorm.com/api/?name=2d080824308dd90437dfe114adc447ac


SAE AS*7452 91 W 7943725 O O O O b 4 i  5, 

SAE AS7452 

4.3.3 Magnetic P a r t i c l e  Inspec t i on :  A random sample s h a l l  be as se lec ted  from each 
p roduc t i on  i n s p e c t i o n  l o t ;  the s i z e  o f  the  sample s h a l l  be as s p e c i f i e d  i n  
Table 5 and the  AQL s h a l l  be as s p e c i f i e d  i n  Table 6. The sample u n i t s  may 
be se lec ted  from those t h a t  have been subjected to  and passed the  v i s u a l  .and 
dimensional i nspec t i on ,  w i t h  a d d i t i o n a l  un1 t s  se lec ted  a t  random from the 
p roduc t i on  i n s p e c t i o n  l o t  as necessary. 

4.3.4 D e s t r u c t i v e  T e s t s :  A random sample s h a l l  be se lec ted  from each p roduc t i on  
I n s p e c t i o n  l o t ;  t he  s i z e  of the sample s h a l l  be as s p e c i f i e d  i n  Table 7 ,  
Column B. The sample u n i t s  may be se lec ted  from those t h a t  have been 
subjected t o  and passed the nondes t ruc t i ve  t e s t s  and the magnetic p a r t i c l e  
i nspec t i on ,  w i t h  addi t i o n a l  u n i t s  se lec ted  a t  random from the  p roduc t i on  
i n s p e c t i o n  l o t  as necessary. 

4.3.5 Acceptance Qual i ty :  The acceptance qual i t y  l e v e l  (AQL) and acceptance number 
o f  d e f e c t i v e s  for the acceptance t e s t s  s h a l l  be as spec i f i ed  i n  Tables 5 
and 7. 

T e s t  Specimens: 

Specimens for  t e n s i l e  t e s t i n g  o f  machined t e s t  specimens s h a l l  be of  standard 
p r o p o r t i o n s  i n  accordance w i t h  ASTM E 8 w l t h  e i t h e r  0.250 i n  diameter a t  t he  
reduced para1 l e 1  gage s e c t i o n  or smal ler  specimens p r o p o r t i o n a l  to  the  standard 
when requ i red .  Specimens s h a l l  be machined from f i n i s h e d  p a r t s  or coupons of 
the  same l o t  o f  a l l o y  and be processed together  w i t h  the p a r t s  they represent .  
Specimens s h a l l  be machined from the  center  of  p a r t s  0 . 7 5 0  i n  and under i n  
nomlnal diameter, from the  center  o f  coupons 0.800 i n  and under i n  nominal 
diameter or d i s tance  between p a r a l l e l  s ides,  and from mid-radius o f  l a r g e r  
p a r t s  or coupons e 

Reports : 

The vendor of  p a r t s  s h a l l  f u r n i s h  w i t h  each shipment a r e p o r t  s t a t i n g  t h a t  the 
chemical composi t ion of  the p a r t s  conforms to  the  a p p l i c a b l e  m a t e r i a l  
s p e c i f i c a t i o n ,  showing the  r e s u l t s  of  t e s t s  to  determine conformance t o  the  
hardness and room temperature tens1 l e  s t r e n g t h  requirements,  and s t a t i n g  t h a t  
t he  p a r t s  conform t o  the o t h e r  t e c h n i c a l  requirements o f  t h i s  s p e c i f i c a t i o n .  
This  r e p o r t  s h a l l  i nc lude  the  purchase o rde r  number, AS7452, l o t  number, 
c o n t r a c t o r  or o t h e r  d i r e c t  s u p p l i e r  of  m a t e r i a l ,  p a r t  number, nominal s i ze ,  and 
quant i ty  . 
Resampling and Retest ing:  

If any p a r t  or specimen used i n  the above t e s t s  f a l l s  t o  meet  t he  s p e c i f i e d  
requirements for  design as i n  3.2, mechanical p r o p e r t i e s  and q u a l i t y  as i n  3.6 
and 3 . 7 ,  d i s p o s i t i o n  o f  p a r t s  may be based on the  r e s u l t s  o f  t e s t i n g  th ree  
a d d i t i o n a l  p a r t s  or specimens for  each o r i g i n a l  nonconforming p a r t  or 
specimen. 
requirement s h a l l  be cause for  r e j e c t i o n  o f  the p a r t s  represented and no 
a d d i t i o n a l  t e s t i n g  s h a l l  be permi t ted.  R e s u l t s  o f  a l l  t e s t s  s h a l l  be repor ted.  

F a i l u r e  o f  any r e t e s t  p a r t  or specimen t o  meet  t he  s p e c i f i e d  

5 .  PREPARATION FOR DELIVERY: 

5.1 Packaging and I d e n t i f i c a t i o n :  
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5.1.1 

5.1.2 

5 . 1 . 3  

5.1.4 

5.1.5 

Par ts  having d i f f e r e n t  p a r t  numbers s h a l l  be packed i n  separate containers.  

Each conta lner  o f  p a r t s  s h a l l  be marked t o  show n o t  l e s s  than the f o l l o w i n g  
i nformat i on : 

FASTENERS, STEEL, 'LOW ALLOY 
AS7452 
PART NUMBER 
PURCHASE ORDER NUMBER 
QUANTITY 
MANUFACTURER'S IDENTIF ICATION 

Threaded fasteners s h a l l  be s u i t a b l y  p ro tec ted  from abrasion and chaf ing  
dur ing  handl ing,  t ranspor ta t ion ,  and storage. 

Contalners o f  p a r t s  s h a l l  be prepared for  shipment i n  
commercial p r a c t i c e  and i n  compliance w i t h  app l i cab le  
per ta1 n i  ng t o  the handl i ng , packagi ng , and t ranspor ta  
ensure c a r r i e r  acceptance and safe d e l i v e r y .  

For d i r e c t  U.S. M i l i t a r y  procurement, packaging s h a l l  
MIL-STD-2073-1, I n d u s t r i a l  packaging, unless Level A 
request for  procurement. 

6. ACKNOWLEDGMENT: 

A vendor s h a l l  mention t h i s  s p e c i f i c a t i o n  number 
acknowledging purchase orders.  

7, REJECTIONS: 

Par ts  n o t  conforming t o  t h l s  s p e c i f i c a t i o n ,  o r  t o  
purchaser, w i l l  be subject  t o  r e j e c t i o n .  

8 ,  NOTES: 

8.1 D i r e c t  U.S. M l l i t a r y  Procurement: 

Purchase documents should spec i fy  the f o l  lowing: 

T i t l e ,  number, and date o f  t h i s  s p e c i f i c a t i o n  
P a r t  number o f  p a r t s  des i red 
Q u a n t i t y  o f  p a r t s  des i red 
Level A packaging, i f  requ i red  (see  5 .1 .5 )  

8.2 Key Words: 

Bolts, screws, procurement s p e c i f i c a t i o n  

accordance w i t h  
r u l e s  and regu la t ions  
i o n  o f  the product t o  

be i n  accordance w i t h  
s s p e c i f i e d  i n  the 

n a l l  quotat ions and when 

m o d i f i c a t i o n s  author ized by 

PREPARED BY SAE COMMITTEE E-25, 
GENERAL STANDARDS FOR AEROSPACE PROPULSION SYSTEMS 
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NOTE: Showing a smooth, well formed grain flow following t h e  contour  of t h e  under 
head fillet radius, 

FIGURE 1A - Satisfactory Grain Flow 
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NOTE: Showing maximum permiss ib le  c u t t i n g  o f  g r a i n  f low a f t e r  machining t o  remove 
remove contamination ox ide.  

FIGURE 1B - Minimum Acceptable Standard 

NOTE: Showing e x c e s s i v e  c u t t i n g  of g r a i n  flow i n  the shank, f i l l e t ,  and bear ing 
surface which i s  no t  permiss ib le .  

FIGURE 1C - Unacceptable Gra in Flow 
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Nom1 na1 Bol t D i  ameter 
inch  

C, maximum 
inch  

Up t o  0.3125, e x c l  O. 062 
0.3125 and 0.375 O. 094 
0,4375 t o  0,625, incl O. 125 
0.750 t o  1.000, i n c l  0.156 

Over  1 .O00 O. 188 

FIGURE 2 - P e r m i s s i b l e  D i s t o r t i o n  From F i l l e t  Working 
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FIGURE 3 - Flow Lines, Ro l led  Thread 

FIGURE 4 - Root Defects,  Rol led Thread 

FIGURE 5 - Laps Below PD Extending Toward Root, Rol led Thread 

FIGURE 6 - Laps Above PD Extending Toward Root, Ro l led  Thread 
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Not Permissible 3 

FIGURE 7 - Laps Extendlng Towards C r e s t ,  R o l l e d  Thread 

A t  Minimum Major Diameter ,  Maximum P e r m i s s i b l e  D e f e c t  
20% o f  Basic Thread H e i g h t  (See Table 2)  r See Note A r See Note A 

/ 

Root L Basic Thread Height 
A: "epth of defect equals 20% of basic thread 

height plus 1/2 the difference of the actual 
major diameter end minimum major diameter. 

FIGURE 8 - C r e s t  C r a t e r s  and C r e s t  Laps, R o l l e d  Thread 
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SAE AS7452 

TABLE 2 - Thread Height  

Thread 
Pitches 
Per Inch  

n 

Basi c Thread Hei y h t  
Ref (See Note 1 )  

inch  

20% Basic 
Thread 
Height  
i iich 

80 
72 
64 
56 

48 
44 
40 
36 

32 
28 
24 
20 

18 
16 
14 
13 

12 
11 
10 
9 

8 

0.0081 
o. O090 
0.0102 
0.01 16 

0,0135 
0.0148 
0.0163 
0.0181 

O .  0203 
O .  0232 
0.0271 
O. 0325 

0.0361 
O. 0406 
O .  0464 
0.0500 

O. 0542 
0.0591 
O.  0650 
O. 0722 

0.0813 

0.0016 
0.0018 
o. 0020 
O .  0023 

O.  0027 
O.  0030 
O .O033 
O. 0036 

O .O041 
O .  0046 
O 0054 
O ,  0065 

O .  0072 
0.0081 
O. 0093 
0.0100 

0.0108 
0.0118 
0.0130 
0.0144 

0.0163 

Note 1: Basic thread he ight  i s  def ined as being 
equ iva lent  t o  0.650 times the p i t c h ,  where p i t c h  
equals l / n .  
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TABLE 3 - Test Loads 

U1 t imate 
Thread Tensi le Strength Load 

Size l b f ,  minimum 

0.112 -40 
0.112 -48 
0.138 -32 
0.138 -40 

0,164 -32 
0.164 -36 
0,190 -32 
0.250 -28 

0.3125-24 
0.375 -24 
0.4375-20 
0.500 -20 

0.5625-18 
0.625 -18 
0.750 -16 
0.875 -14 

1.000 -12 

865 
914 

1 310 
1 400 

1 950 
2 O10 
2 720 
4 850 

7 680 
11 900 
16 100 
21 500 

27 200 
34 O00 
49 400 
67 400 

87 800 

Note 1: Requirements above apply t o  par ts  w i t h  UNCI UNF, UNJC, o r  UNJF threads, as appl icable t o  the 
s l z r r  shown, and having hardness w i t h i n  the range 26 t o  32 HRC. For nominal thread diameter 
0,3125 i n  and smaller, area upon which s t ress i s  based i s  98% o f  the maximum p i t c h  diameter, 

(Eq-  1 )  

cal  cul  ated from Equation 1 : 

A :: 0.7854C0.98(D - (0.6495h 

where: 

A = area a t  98% o f  PD maximum 
D = maximum major diameter 
n e number o f  thread p i tches per inch 

the maximum p i t c h  diameter, calculated from Equation 2: 

A = 0.7854tD - (0.6495/n)l2 

Load requirements are based on 125 O00 ps i  f o r  u l t ima te  t e n s i l e  s t rength t e s t  load a t  
temperature. 

For nominal thread major diameter l a rge r  than 0.3125 i n ,  area upon which s t ress i s  based i s  

room 
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