
AN AMERICAN NATIONAL STANDARD

AMS 6418G
The Engineering Society
For Advancing  Mobility AEROSPACE

400 Commonwealth Drive, Warrendale, PA 15096-0001 SPECIFICATION
Land Sea Air and Space®

I N T E R N A T I O N A L MATERIAL
Issued 15 JUN 1950

Revised 1 OCT 1992
Submitted for recognition as an American National Standard Superseding AMS 6418F

STEEL BARS, FORGINGS, TUBING, AND RINGS
1.3Mn - 1.5Si - 0.30 Cr - 1.8Ni - 0.40Mo (0.23 - 0.28C)

This specification has been declared "NONCURRENT" by the Aerospace Materials
Division, SAE, as of April, 1992.  It is recommended, therefore, that this
specification not be specified for new designs.

This cover sheet should be attached to the "F" revision of the subject
spec i f ica t ion .

"NONCURRENT" refers to those materials which have previously been widely used and
which may be required on some existing designs in the future.  The Aerospace
Materials Division, however, does not recommend these as standard materials for
future use in new designs.  Each of these "NONCURRENT" specifications is available
from SAE upon request.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE "E".

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1992 Society of Automotive Engineers, Inc.
All rights reserved. Printed  in U.S.A.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s6

41
8g

https://saenorm.com/api/?name=e6e035b8d995f78007a21e7252a7ad52


Land Sea Air and Space Superseding AMS 6418E

Issued 6-15-50

Revised 10-1-84

AN AMERICAN NATIONAL STANDARD
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For Advancing Mobility

®
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I N T E R N A T I O N A L MATERIAL
400 Commonwealth Drive, Warrendale, PA 15096-0001 SPECIFICATION

STEEL BARS, FORGINGS, TUBING, AND RINGS
1.3Mn - 1.5Si -  0.30Cr -  1.8Ni -  0.40Mo (0.23 -  0.28C)

UNS K32550

1. SCOPE:

1 . 1 F o r m :   T h i s  s p e c i f i c a t i o n  c o v e r s  a n  a i r c r a f t - q u a l i t y ,  l o w - a l l o y  s t e e l  i n  t h e
form of  bars ,  forgings ,  mechanical  tubing,  f lash  welded r ings ,  and s tock for
forging and f lash welded r ings .

1 . 2 A p p l i c a t i o n :   P r i m a r i l y  f o r  p a r t s  r e q u i r i n g  h i g h  t e n s i l e  s t r e n g t h  a n d  g o o d
d u c t i l i t y  w i t h  r e l a t i v e l y  h i g h  i m p a c t  s t r e n g t h  a n d  h a r d n e s s .

2 . APPLICABLE DOCUMENTS:  The following publications form a part of this
s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .   T h e  l a t e s t  i s s u e  o f  A e r o s p a c e
Mater ia l  Speci f ica t ions  and Aerospace  Standards  shal l  apply .   The  appl icable
issue of other documents shall be as specified in AMS 2350.

2 . 1 SAE Publications:  Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright  1984 Society of Automotive Engineers, Inc. Printed in U.S.A.
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AMS 6418F

2 . 1 . 1 Aerospace  Mater ia l  Speci f ica t ions :

AMS 2251 - Tolerances, Low-Alloy Steel Bars
MAM 2251 - Tolerances, Metric, Low-Alloy Steel Bars
AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing
MAM 2253 - Tolerances, Metric, Carbon and Alloy Steel Tubing
AMS 2259 - Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon

Steels
AMS 2301 - Aircraf t  Qual i ty  Steel  Cleanl iness ,  Magnet ic  Par t ic le

Inspection Procedure
AMS 2310 - Qual i f ica t ion Sampl ing of  Stee ls , Transverse  Tensi le  Proper t ies
AMS 2350 - Standards and Test Methods
AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,

Wrought Products Except Forgings and Forging Stock
AMS 2372 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,

Forgings and Forging Stock
AMS 2375 - Control of Forgings Requiring First-Article Approval
AMS 2806 - Ident i f ica t ion,  Bars ,  Wire ,  Mechanical  Tubing,  and Extrus ions ,

Carbon and Alloy Steels and Heat and Corrosion Resistant
Steels and Alloys

AMS 2808 - Ident i f ica t ion,  Forgings
AMS 7496 - Rings, Flash Welded, Carbon and Low-Alloy Steels

2 . 1 . 2 Aerospace Standards:

AS  1182 - Standard Machining Allowance, Aircraft Quality and Premium
Quality Steel Products

2 . 2 ASTM Publications: Available from American Society for Testing and
Mater ia l s ,  1916 Race  St ree t ,  Phi lade lphia ,  PA 19103.

ASTM A255 -  End-Quench Test  for  Hardenabi l i ty  of  Steel
ASTM A370 -  Mechanical  Test ing of  Steel  Products
ASTM E23 -  Notched Bar  Impact  Tes t ing  of  Meta l l ic  Mater ia ls
ASTM E112 - Determining Average Grain Size
ASTM E350 -  Chemical  Analysis  of  Carbon Steel ,  Low-Alloy Steel ,  Si l icon

Electr ical  Steel ,  Ingot  I ron,  and Wrought  I ron
ASTM  E381 - Macroetch Testing, Inspection, and Rat ing Stee l  Products ,

Comprising Bars, Billets,  Blooms, and Forgings

2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center,  5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federa l  S tandards :

Federal Test Method Standard No. 151 - Metals;  Test Methods

2.3.2 Mil i ta ry  Standards :

MIL-STD-163 - Steel  Mil l  Products , Preparation for Shipment and Storage
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 AMS 6418F

3. TECHNICAL REQUIREMENTS:

3 .1 Composi t ion:   Shal l  conform to  the  fol lowing percentages  by weight ,
determined by wet chemical methods in accordance with ASTM E350, by
spectrographic methods in accordance with Federal Test Method Standard
No. 151, Method 112, or by other analytical methods approved by purchaser:

min max

Carbon 0.23 - 0.28
Manganese 1.20 - 1.50
S i l i c o n 1.30 - 1.70
Phosphorus - - 0.025
S u l f u r - - 0.025
Chromium 0.20 - 0.40
Nickel 1.65 - 2.00
Molybdenum 0.35 - 0.45
Copper - - 0.35

3.1.1 Check Analys is :   Composi t ion var ia t ions  shal l  meet  the  appl icable
requirements of AMS 2259.

3.2 C o n d i t i o n :   U n l e s s  o t h e r w i s e  s p e c i f i e d ,  t h e  p r o d u c t  s h a l l  b e  s u p p l i e d  i n  t h e
fol lowing condi t ion; h a r d n e s s  a n d  t e n s i l e  s t r e n g t h  s h a l l  b e  d e t e r m i n e d  i n
accordance with ASTM A370:

3.2.1 Bars :

3.2.1.1 Bars 0.500 in. (12.50 mm) and Under in Nominal Diameter or Distance
ø B e t w e e n  P a r a l l e l  S i d e s :   C o l d  f i n i s h e d  h a v i n g  t e n s i l e  s t r e n g t h  n o t

higher than 145,000 psi (1000 PMa) or equivalent hardness.

3.2.1.2 Bars Over 0.500 In. (12.50 mm) in Nominal Diameter or Distance Between
ø Paral le l  S ides :   Hot  f in ished having hardness  not  h igher  than 293 HB or

equivalent  except  that  bars  ordered cold  f in ished may have hardness  as
high as 302 HB or equivalent.

3.2.2 Forgings and Flash Welded Rings:  As ordered.

3.2.2.1 Flash welded r ings  shal l  not  be  suppl ied  unless  speci f ied  or  permit ted
on purchaser’s part drawing.  When supplied, they shal l  be  manufactured
in accordance with AMS 7496.

3.2.3 Mechanical Tubing:  Cold finished having hardness not higher than 32 HRC
ø o r  e q u i v a l e n t  e x c e p t  t h a t  t u b i n g  o r d e r e d  h o t  f i n i s h e d  s h a l l  h a v e  h a r d n e s s

not higher than 31 HRC or equivalent.

3.2.4 Stock for  Forging or  Flash Welded Rings:   As ordered by the  forging or
f lash welded r ing manufacturer .
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AMS 6418F

3 . 3 Proper t ies :    The product  shal l  conform to  the  fo l lowing requirements ;
hardness testing shall be performed in accordance with ASTM A370:

3 .3 .1 Macros t ruc ture :   Visual  examinat ion  of  t ransverse  sec t ions  as  in  4 .3 .4
ø f r o m  b a r s ,  b i l l e t s ,  t u b e  r o u n d s  o r  t u b e s , a n d  s t o c k  f o r  f o r g i n g  o r  f l a s h

welded r ings, etched in accordance with ASTM E381 in hot hydrochloric acid
(1 :1 )  a t  160°  -  180°F  (70°  - 80°C)  for  suff ic ient  t ime to  develop a
we l l -de f ined  mac ros t ruc tu r e , shal l  show no pipe  or  cracks .   Except  as
s p e c i f i e d  i n  3 . 3 . 1 . 1  p o r o s i t y ,  s e g r e g a t i o n ,  i n c l u s i o n s ,  a n d  o t h e r
imperfect ions  shal l  be  no worse  than the  fol lowing macrographs  of
ASTM E381:

Sect ion Size
Square Inches (Square Centimetres) Macrographs

U p  t o  3 6 ,  i n c l (Up to  230,  inc l )
Over 36  to  100 ,  inc l (Over 230 to 645, incl)
Over 100 (Over 645)

S2 - R1 - C2
S2 - R2 - C3
As agreed upon

3.3.1.1 If  tubes  are  produced di rect ly  f rom ingots  or  large  blooms,  t ransverse
ø sect ions  may be  taken f rom tubes  ra ther  than tube  rounds .

Macros t ruc ture  s tandards  for  such tubes  shal l  be  as  agreed upon by
purchaser and vendor.

3.3.2 Grain  Size:   Predominant ly  5  or  f iner  wi th  occas ional  gra ins  as  large  as  3
p e r m i s s i b l e , determined in accordance with ASTM E112 on specimens cooled
from the carburizing temperature to 1300°F ± 25 (705°C ± 15) and held for
60 min. ± 5 before cooling to room temperature.

3.3.3 Hardenability:  Shall be J45=24 min, determined on the standard end-quench
ø test specimen in accordance with ASTM A255 except that the steel shall be

normalized at 1725°F ± 25 (940°C ± 15) and the test specimen austenitized
a t  1600°F ±  25  (870°C ±  15) .   The  hardenabi l i ty  tes t  i s  no t  requi red  on  a
product  which wil l  not  yie ld  a  sui table  specimen but  the  s teel  f rom which
t h e  p r o d u c t  i s  m a d e  s h a l l  c o n f o r m  t o  t h e  h a r d e n a b i l i t y  s p e c i f i e d .

3.3.4 Decarbur iza t ion:

3.3.4.1 Bars ,  tubing,  and f lash  welded r ings  ordered ground,  turned,  or  pol ished
shal l  be  f ree  f rom decarbur izat ion on the  ground,  turned,  or  pol ished
surfaces.  Decarburization on tubing ID shall not exceed the maximum
d e p t h  s p e c i f i e d  i n  T a b l e  I I .

3.3.4.2 Al lowable  decarbur iza t ion of  bars ,  b i l le ts ,  and tube  rounds  ordered for
redrawing,  forging, o r  f l a s h  w e l d i n g  o r  t o  s p e c i f i e d  m i c r o s t r u c t u r a l
requirements shall be as agreed upon by purchaser and vendor.
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AMS 6418F

3 . 3 . 4 . 3 Decarburization of bars and f l a sh  welded r ings  to  which 3 .3 .4 .1  or
3 .3 .4 .2  i s  not  appl icab  le  shal l  be  not  grea ter  than  shown in  Table  I .

TABLE I

Nominal Diameter or Distance Depth of
Between Paral le l  Sides Decarbur iza t ion

Inches Inch

Up to  0 .375 ,  inc l 0.010
Over 0.375 t o 0.500, i n c l 0.012
Over 0.500 t o 0.625, i n c l 0.014
Over 0.625 t o 1.000, i n c l 0.017
Over 1.000 t o 1.500, i n c l 0.020
Over 1.500 t o 2.000, i n c l 0.025
Over 2.000 t o 2.500, i n c l 0.030
Over 2.500 t o 3.000, i n c l 0.035
Over 3.000 t o 4.000, i n c l 0.045

TABLE I (SI)

Nominal Diameter or Distance
Between Paral le l  Sides

Mil l imetres

Depth of
Decarbur iza t ion

Mil l imetres

Up to  9 . 5 0 ,  i n c l  0.25
Over 9.50 t o 12.50, i n c l 0.30
Over 12.50 t o 15.75, i n c l 0.35
Over 15.75 t o 25.00, i n c l 0.42
Over 25.00 t o 37.50, i n c l 0.50
Over 37.50 t o 50.00, i n c l 0.62
Over 50.00 t o 62.50, i n c l 0.75
Over 62.50 t o 75.00, i n c l 0.88
Over 75.00 t o 100.00, i n c l 1.12

3.3.4.3.1 Limi ts  for  depth  of  decarbur iza t ion  of  bars  and r ing  cross-sec t ions
over 4.000 in (100.00 mm) in nominal diameter or distance between
paral le l  s ides  shal l  be  as  agreed upon by purchaser  and vendor .
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 AMS 6418F

3.3.4.4 D e c a r b u r i z a t i o n  o f  t u b i n g  t o  w h i c h  3 . 3 . 4 . 1  o r  3 . 3 . 4 . 2  i s  n o t  a p p l i c a b l e
s h a l l  b e  n o t  g r e a t e r  t h a n  s h o w n  i n  T a b l e  I I .

TABLE II

Nominal Wall Thickness Depth of  Decarbur izat ion,  Inch
Inches ID OD

Up t o 0.109, i n c l 0.008 0.015
Over 0.109 t o 0.203, i n c l 0.010 0.020
Over 0.203 t o 0.400, i n c l 0.012 0.025
Over 0.400 t o 0 .600 , i n c l 0.015 0.030
Over 0.600 t o 1.000, i n c l 0.017 0.035
Over 1.000 0.020 0.040

TABLE II (SI)

Nominal Wall Thickness Depth  of  Decarbur iza t ion,  Mil l imetres
Mil l imetres ID OD

Up t o 2 .75 , i n c l 0.20 0.38
Over 2.75 t o 5 .00 , i n c l 0.25 0.50
Over 5.00 t o 10.00, i n c l 0.30 0.62
Over 10.00 t o 15.00, i n c l 0.38 0.75
Over 15.00 to 25.00, i n c l 0.42 0.88
Over 25.00 0.50 1.00

3.3.4.5 Decarburization shall be measured by the microscopic method or by
Rockwel l  Superf ic ia l  30-N scale  or  equivalent  hardness  tes t ing method on
hardened but  untempered specimens protected dur ing heat  t rea tment  to
prevent  changes  in  surface  carbon content .   Depth  of  decarbur iza t ion,
when measured by a hardness method, i s  d e f i n e d  a s  t h e  p e r p e n d i c u l a r
dis tance f rom the  surface  to  the  depth  under  that  surface  below which
there  is  no fur ther  increase  in  hardness .   Such measurements  shal l  be
far enough away from any adjacent surface to be uninfluenced by any
d e c a r b u r i z a t i o n  o r  l a c k  o f  d e c a r b u r i z a t i o n  t h e r e o n .

3.3.4.5.1 When determining the  depth  of  decarbur iza t ion,  i t  i s  permiss ib le  to
disregard  local  areas  provided the  decarbur iza t ion of  such areas  does
not exceed the above limits by more than 0.005 in. (0.12 mm) and the
width  i s  0 .065 in .  (1 .65  mm) or  less .

6

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s6

41
8g

https://saenorm.com/api/?name=e6e035b8d995f78007a21e7252a7ad52


AMS 6418F

3 . 3 . 5  Proper t ies  Af ter  Heat  Treatment :   Product  2 .50 in .  (62 .5  mm) and over  in
nominal  d iameter  or  d is tance  between para l le l  s ides  shal l  have t ransverse
t e n s i l e  p r o p e r t i e s  a s  s p e c i f i e d  i n  3 . 3 . 5 . 1  a f t e r  b e i n g  h e a t  t r e a t e d  a s
fol lows:

Normalize by heating to 1725°F ± 25 (940°C ± 15), holding at heat for
60 min. ± 10, and  coo l ing  i n  a i r .

Harden by heating to 1600°F ± 25 (870°C ± 15),  holding at heat for
60 min. ± 10, and quenching in oil  at  120° - 140°F (50° - 60°C).

Temper  by  hea t ing  to  550°F ±  25  (290°C ±  15) ,  ho ld ing  a t  hea t  for
2 - 3  h r ,  a n d  c o o l i n g  i n  a i r .

3.3.5.1 T e n s i l e  P r o p e r t i e s : Shal l  meet  the  fol lowing requirements ,  determined
on test specimens prepared in accordance with AMS 2310 and heat treated
a s  i n  3 . 3 . 5 :

T e n s i l e  S t r e n g t h
Yield  St rength  a t  0 .2% Offse t ,  min
Elongation in 4D, min
Reduction of Area, min

Average
Ind iv idua l

220,000 - 245,000 psi (1515 - 1690 MPa)
185,000 psi (1275 MPa)

5%

20%
15%

3.4  Q u a l i t y :

3.4.1 Stee l  sha l l  be  a i rcraf t  qual i ty  conforming to  AMS 2301.

3.4.2 The product ,  as  received by purchaser , shal l  be  uniform in  qual i ty  and
Ø condi t ion,  sound,  and f ree  f rom foreign mater ia ls  and f ree  f rom

imperfect ions  det r imenta l  to  usage of  the  product .

3.4.2.1 Bars ,  tubing,  and f lash  welded r ings  ordered ground,  turned,  or  pol ished
s h a l l  b e  f r e e  f r o m  s e a m s ,  l a p s ,  t e a r s , and cracks open to the ground,
t u r n e d ,  o r  p o l i s h e d  s u r f a c e s .

3.4.2.2 Product  ordered to  surface  condi t ions  other  than ground,  turned,  or
pol ished shal l ,  a f ter  removal  of  the  s tandard machining a l lowance,  be
free  f rom seams,  laps ,  tears ,  c racks ,  and other  defec ts  exposed to  the
machined surfaces .  Standard machining a l lowance shal l  be  in  accordance
with AS 1182.

3 . 5  Sizes :  Except  when exact  lengths  or  mul t ip les  of  exact  lengths  are  ordered,
s t r a i g h t  b a r s  a n d  t u b i n g  w i l l  b e  a c c e p t a b l e  i n  m i l l  l e n g t h s  o f  6  -  2 0  f t

-(2  6 m) but not more than 10% of any shipment shall be supplied in lengths
shor te r  than  10  f t  (3  m) .

3 . 6  T o l e r a n c e s :  U n l e s s  o t h e r w i s e  s p e c i f i e d ,  t o l e r a n c e s  s h a l l  c o n f o r m  t o  a l l
appl icable  requirements  of  the  fol lowing:
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